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ABSTRACT
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Introduction: Fibroepithelial lesions are the most common
benign lesions of the breast. When detected by mammography
and ultrasonography (USG), the limitations of these
examinations and the goal of diagnosing malignant lesions
at an early stage may lead to off-label biopsies. Unnecessary
biopsy procedures can be avoided by developing additional
reliable methods to complement existing diagnostic
procedures. For more accurate characterization of breast
lesions, US elastography is used, which gives information
about elasticity and deformability of the tissue. In our study,
we aimed to determine the contribution of elastography to
the diagnosis in the evaluation of fibroepithelial lesions of the
breast with USG and to determine the relationship between
strain index (SI) values and pathological subgroups.

Methods: Our study included 160 lesions in 105 patients who
were diagnosed with pathologically proven fibroepithelial
lesion in the Radiology Clinic of istanbul Training and
Research Hospital between September 2013 and November
2014, or who were followed up for at least two years with no
pathology and whose radiological appearance was interpreted
in favor of fibroadenoma (FA). Voluntary consent form and
ethics committee approval for the study were obtained from
the patients. USG examinations were performed with a 13-18
MHz linear high resolution volumetric probe. Considering the
color map obtained in the elastography evaluation, different
measurements were made from the hardest areas in the mass.

Results: In the sonoelastographic evaluation of fibroepithelial
lesions, the median mean SI value was calculated as 3.30
(between: 0.35 and 28.80). The Sl value was found to be higher
in complex FAs than in other subgroups. It was observed
that the mean size decreased as the age group got older. A
statistically significant positive correlation was found between
elastography stiffness index and size (p<0.0001, Pearson
correlation index 0.643).

Amag: Fibroepitelyal lezyonlar memenin en sik gorilen
benign lezyonlandir. Mamografi ve ultrasonografi (USG)
ile saptandiginda, bu tetkiklerin sinirlamalari ve malign
lezyonlara erken evrede tani koyma hedefi endikasyon disi
biyopsilere yol acabilmektedir. Mevcut tani prosedirlerini
tamamlayacak ek givenilir yontemlerin gelistirilmesiyle
gereksiz biyopsi islemleri onlenebilir. Meme lezyonlarinin
daha dogru karakterize edilebilmesi icin, elastisite ve
dokunun deformabilitesi hakkinda bilgi veren US elastografi
kullanilmaktadir. ~ Calismamizda memenin fibroepitelyal
lezyonlarinin  USG ile degerlendirilmesinde elastografinin
taniya katkisini ve strain indeks (Si) degerlerinin patolojik alt
gruplarla iliskisini belirlemeyi amacladik.

Yontemler: Calismamiza istanbul EZitim ve Arastirma
Hastanesi, Radyoloji Klinigi’'nde Eyliil 2013-Kasim 2014 tarihleri
arasinda patolojik olarak kanitlanmis fibroepitelyal lezyon
tanili veya patolojisi olmamakla birlikte en az iki yil takipli,
radyolojik goriinimi fibroadenom (FA) lehine yorumlanmis
105 hastada 160 lezyon dahil edildi. Hastalardan gontlli onam
formu ve calisma icin etik kurulu onayr alindi. USG incelemeler
13-18 MHz lineer yiiksek rezoliisyonlu voliimetrik prob ile
gerceklestirildi. Elastografi degerlendirmede elde edilen renkli
harita goz onlinde bulundurularak, kitle icerisinde en sert
alanlardan farkli olciimler yapilmistir.

Bulgular:  Fibroepitelial ~ lezyonlarin  sonoelastografik
degerlendirmesinde medyan ortalama Si degeri 3,30 (arasinda:
0,35 ve 28,80) olarak hesaplanmistir. Kompleks FA'larda Si
degeri diger alt gruplardan yiiksek bulunmustur. Yas grubu
buytdikce boyut ortalamasinin azaldigi  gorulmustur.
Elastografi sertlik indeksi ile boyut arasinda istatistiksel olarak
anlamli pozitif yonde bir korelasyon saptanmistir (p<0,0001,
Pearson korelasyon indeksi 0,643).
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Conclusion: We think that US elastography contributes to
morphological USG findings in the evaluation of fibroepithelial
lesions of the breast and can guide the biopsy decision correctly.

Keywords: Ultrasonography, US elastography, fibroepithelial
lesion, fibroadenoma

Introduction

Fibroepithelial lesions of the breast describe a biphasic and
heterogeneous group of neoplasms that range from benign to
malignant, characterized by varying degrees of stromal proliferation
associated with the epithelial compartment. We frequently see these
lesions in the clinic (1).

Fibroadenomas (FA) are the most common solid benign lesions consisting
of balanced biphasic proliferation of glandular and stromal elements.
FAs accompanied by epithelial component changes are called complex
FAs (1,2). FAs can be safely followed without further research (3).

Phyllodes tumor is similar to FA, but has more cellularity in its stroma,
and its typical feature is the presence of malignant potential, despite its
benign character. Phyllodes tumors can be classified as benign lesions
or borderline and high-grade malignancies according to pathological
findings (1). Fibroadenolipoma, on the other hand, isa rare benign tumor
consisting of well-limited, encapsulated, fatty, fibrous and adenomatous
elements (4). Phyllodes tumors can be benign or malignant. Clinically,
it is usually a hard round tumor. The fact that the tumor is very large
or its rapid growth also indicates a phyllodes tumor, rather than FA.
In patients with very large phyllodes tumors, ulceration of the skin or
invasion of the chest wall may occur (3).

The limitations of mammography (MG) and ultrasonography (USG) and
the goal of diagnosing malignant lesions at an early stage may lead to
off-label biopsies. The cancer detection rate of biopsies is between 10-
30%. Unnecessary biopsy procedures increase the cost, disrupt patient
comfort and cause anxiety. Unnecessary biopsy procedures can be
avoided by developing additional reliable methods to complement
existing diagnostic procedures (5).

In order to characterize breast lesions more accurately, the US
elastography technique, which provides information about elasticity and
deformability of the tissue, has been put into use. In this technique, the
basic principles of USG technology and elastography are combined (6).
Malignant tissues are generally found to be tougher than benign tissues
due to the common desmoplastic reactions they contain, therefore they
are observed as less elastic in sonoelastographic examinations (7).

Currently, the most preferred method in the clinical setting is real-
time elastography (RTE), which provides “strain imaging” by means of
compression. RTE can be performed with conventional USG equipment
with related software, and in this method, an elastogram is created on
the USG image and updated in real time at a frequency of 10-15 Hz to
evaluate the relative elasticity of tissues in a specific target region.

The elastogram, which reflects the relative elasticity of the tissues, is
displayed by color coding (high stiffness areas in blue, more deformable
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Sonug: Memenin fibroepitelial lezyonlarinin
degerlendirilmesinde US elastografinin  morfolojik  USG
bulgularina  katki  sagladigi, biyopsi kararinda dogru

yonlendirme yapabilecegini disinmekteyiz.

Anahtar Kelimeler: Ultrasonografi, US elastografi, fibroepitelyal
lezyon, fibroadenom

areas in red, and moderately elastic areas in green). The lighter shades
of the base color represent different degrees of tissue deformability and
correlate with the dynamic range of the analytical system.

Some researchers have suggested the use of “strain ratio” or “strain
index (SI)” in order to minimize the differences between operators in
the differentiation of malignant and benign lesions. Calculation of the
strain ratio is based on determining the mean strain value measured
in the lesion and comparing it with the mean strain value of a similar
adipose tissue in the adjacent breast tissue. The strain ratio reflects the
relative hardness of the lesion.

In some studies, it has been found that the mean Sl of malignant lesions
is higher than that of benign lesions (6).

In this retrospective study, we aimed to determine the contribution
of elastography and SI values to the diagnosis in the evaluation of
fibroepithelial lesions of the breast with USG and their correlation with
histopathological subtypes.

Methods

Our study included 105 patients with a diagnosis of pathologically
proven fibroepithelial lesion, 88 (55%) with at least two years of follow-
up, and their radiological appearance interpreted in favor of FA, between
September 2013 and November 2014 at the istanbul Training and
Research Hospital, Clinic of Radiology. One hundred and sixty lesions
were included in the patient. Voluntary consent form were obtained
from the patients. The approval form the University of Health Sciences
Turkey, istanbul Training and Research Hospital Local Ethics Committee
was obtained (approval number: 550, date: 28.11.2014).

Patient Selection

According to the morphology, echo structure, size, long-short axis
relationship, lesion borders, and orientation to the chest wall of the
lesion in the axial and sagittal planes in the USG evaluation, it was
interpreted in favor of FA; female patients over the age of 18 with
lesions that resulted as fibroepithelial lesion as a result of pathology
and were followed up for at least two years were included in the study.

Ultrasonographic B-mode and Elastography Evaluation

Ultrasonographic examinations were performed with a 13-18 MHz
linear high resolution volumetric probe (Toshiba Aplio 400, Japan,
2014). Imaging and measurements were made by a single practitioner
with 10 years of experience in breast radiology.

USG Technique

In the examination, all quadrants of the breast were scanned in different
planes. Parameters such as the largest diameters of the fibroepithelial
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lesions, shape and contour features, and internal echo structures were
included in the study.

Elastography Technique

Following conventional USG, US elastography assessment was
performed by applying repetitive compressions at one-second intervals,
at constant power, on the mass. Images with the same morphology and
wave spectrum at least 5 times were analyzed. Considering the color
map obtained, different measurements were made from the hardest
areas in the mass. Care was taken to ensure that the measurements
did not include cystic and calcified areas. SI measurements were made
with post processing elastography during the examination and real time
elastography in those performed after June 2014. SI was calculated by
placing the first region-of-interest (ROI) on the target lesion and the
second ROI on the lateral subcutaneous adipose tissue at the same size
and depth as the target lesion.

Statistical Analysis

Descriptive statistics were presented as mean, standard deviation,
and percentage. The mean of the two groups was compared with the
t-test for independent groups. The mean of more than two groups was
compared with One-Way ANOVA comparison methods. The distribution
of categorical features relative to each other and the comparison of
sonographic and elastographic parameters of Fibroepithelial lesions
according to histopathological diagnosis were made using the chi-
square test. The significance level was accepted as 0.05 in all tests.

Results

One hundred and sixty lesions in 105 female patients were included in
the study. The ages of the patients were between 18-75 and the mean
age was calculated as 40,13. 23,1% of the patients were under 30 years
old, 58.1% were between 30-48 years old and 18.8% were over 50 years
old.

The side distribution of the lesions is given in Table 1, and the
localization distribution is given in Chart 1. The mean lesion size of 160
cases was 15.98£9.47 mm (3.50-84.0 mm) and the mean SI of 159 cases
was calculated as 5.30+4.97 (0.35-28.80).

In the sonoelastographic evaluation of the lesions; SI values obtained
were between 0.35 and 28.80 (mean SI: 4.97). The median Sl value was
found to be 3.30. SI value could not be measured in the patient with
borderline phyllodes tumor because the mass almost completely filled
the breast.

When SI values were considered to be 5 for the malignant-benign
distinction, 75.5% (n=120) were found to be below 5 and 24.5% (n=39)
were found to be above 5 when an immeasurable lesion was ruled out
in our cases.

Table 1. Side distribution of lesions
Side distribution Number of lesions
84 (52.5%)
76 (47.5%)

Total 160

Right breast
Left breast
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The distribution of the lesions according to their shape characteristics
is given in Table 2. When Pearson chi-square test was used to evaluate
the correlation between lesion shape features and Sl values, the p-value
was found to be 0.046, and the SI of lobular lesions was significantly
lower than lesions with other morphology (Figure 1). When the lesions
are classified according to their shapes, the lobular lesion with an SI
below 5 is the most common (79.8%), and the least group with an SI
below 5 is the spherical group.

When the lesions are evaluated according to their internal echoes, they
are mostly homogeneous (80%) lesions with an SI below 5. When the
Pearson chi-square test was used, the p-value was found to be 0.745,
and there was no significant relationship between internal echo and
SI. The distribution of internal echo characteristics according to USG is
shown in Chart 2.

Using the One-Way anova test, a significant inverse relationship was
found between the age groups of the patients and the size of the lesion
(p=0.001). It was observed that the mean size decreased as the age
group got older (Table 3). However, no significant correlation was found
between Sl and patient age (p=0.185).

Retroareolar-Central (4.4%)
Upper inner quadrant (16.9%) GGy
Lower inner quadrant (9.4%) I
Lower outer quadrant (14.4%) I

Upper outer quadrant (55%)

o

10 20 30 40 50 60

Chart 1. Distribution of lesion localizations

50

) .
0 |

Homogeneous Nonhomogenous Calcification Echogenic
(40.6%) (45.6%) (2.5%) septation
(11.3%)

Chart 2. Distribution of internal echo characteristics according to
ultrasonography

Table 2. The distribution of lesions according to their shape
characteristics

Round (5%) 8
Oval (41.9%) 67
Lobule (52.5%) 84
Irregular (0.6%) 1



A statistically significant positive correlation was found between
elastography stiffness index and size (p<0.0001, Pearson correlation

index 0.643).

Percentage distribution of pathological subgroups is shown in Chart 3.
When the mean Sl values of the pathological subgroups were examined,
the highest Sl value and the largest dimension were found in complex FA
(Figure 2). The highest mean age in lesions diagnosed with FA was found
in degenerated FA (Table 4).

Figure 1. A 32-year-old patient with histopathological diagnosis of FA; a)
hypoechoic solid lesion with lobulated contour and echogenic internal
septation on B mode US image; b) It is seen that the SI value (2.03) is low

in US elastography

FA: Fibroadenomas, US: Ultrasound, SI: Strain index

Table 3. Distribution of strain index values and sizes of lesions by

age groups
Age groups
<30 age
Size 30-49 age
>=50 age
<30 age
Strain index 30-49 age
>=50 age

SD: Standard deviation

37
93
30
36
93
30

Mean £ SD
20.7+14.3
15.1£7.0
12.746.1
4.0£5.3
4.814.9
6.4+6.2
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Figure 2. A 37-year-old patient with histopathological diagnosis of complex
FA; a) oval shaped, hypoechoic-homogeneous lesion on B mode US image;
b) the Sl value (14.73) was found to be significantly higher in US elastography

FA: Fibroadenomas, US: Ultrasound, SI: Strain index
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Table 4. Age, strain index and size characteristics of pathological subgroups

Pathological subgroup Age Strain index Size (mm)
) Number 40 40 40
1. Basic FA
Mean + SD 37.03+£10.8 5.94+5.64 18.95+7.95
Number 9 9 9
2. Complex FA
Mean + SD 36.78+8.96 7.5616.91 22.78+14.57
Number 19 19 19
3. Degenerated FA
Mean + SD 46.53£8.75 6.95£8.41 14.89£8.01
) Number 1 1 1
4. Benign phyllodes tumor
Mean £ SD 39 4.55 3.5
) Number 1 1
5. Borderline phyllodes tumor
Mean + SD 27 84
) Number 1 1 1
6. Malignant phyllodes tumor
Mean £ SD 21 2.04 18
) Number 88 88 88
7. Follow-up lesion
Mean + SD 39.38+13.76 4.0713.64 13.26£5.05
. . Number 1 1 1
8. Fibroadenolipoma
Mean £ SD 51 4.87 38

FA: Fibroadenomas, SD: Standard deviation

Discussion

FA are common benign lesions of the breast and are usually detected
as a solitary breast mass in young women (1,2,8). FAs are benign
fibroepithelial tumors and consist of epithelial and stromal layers.
Multiple FAs are present in 15% of the cases (1). In the literature, FAs
were detected most frequently in the upper outer quadrant, and in our
study, 55% of the lesions were in this localization (9,10).

Phyllodes tumor of the breast is a rare fibroepithelial breast tumor
that accounts for less than 1% of all primary breast neoplasms and
2-3% of all fibroepithelial tumors. Phyllodes tumors are usually seen
in women between the ages of 35-55. Although similar to benign FAs,
they are distinguished from FAs by histologically increased cellularity
and clinically by local recurrence and metastatic spread. According to
the classification of the World Health Organization, there are 3 types
of phyllodes tumors: benign, borderline and malignant. High-grade
malignant phyllodes constitute approximately 25% of all phyllodes (11).

The entire spectrum of benign and malignant epithelial changes can be
seen in complex FAs. While benign processes such as lactational changes,
simple cysts, apocrine metaplasia, and sclerosing adenosis may occur,
atypia ductal or lobular hyperplasia, ductal or lobular in situ carcinomas
and even invasive carcinomas may develop within FA or may develop in
the adjacent parenchyma and invade the FA tissue secondarily (1).

In a study where they compared complex FAs with simple FAs, Sklair-
Levy et al. (2) reported that complex FAs were more common in elderly
patients and were smaller in size. In our study, the highest SI value and
the highest mean size were observed in complex FAs in lesions diagnosed
with FA. The highest mean age was obtained in degenerated FAs.

Our study showed that increasing lesion diameter of fibroepithelial
lesions caused an increase in S| values indicating the degree of
tissue stiffness, and this finding is consistent with the study of
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Elseedawy et al. (12) evaluated 151 fibroadenoma cases with shear wave
elastography and showed that the main determinant of fibroadenoma
stiffness was the size of the lesion. The reason for these findings was
accepted as more compression of the adjacent normal tissue (12). In
addition, in parallel with our findings, in a multicenter study conducted
with 1,562 cases, it was shown that the stiffness of FA and malignant
tumors was correlated with increasing lesion size, but there was no
correlation between size and stiffness in other solid and cystic lesions
of the breast (13).

In the study of Chao et al. (14) with 110 patients with phyllodes tumors
and 2204 with FA, the most common morphology of FAs was reported
to be round and oval, while phyllodes tumors were reported to be
lobulated (14). However, in our study, the most common form of massin
both FA and phyllodes tumors was lobulated. The same study classified
the lesions as homogeneous and heterogeneous according to their
internal echoes. 1907 (86.5%) of FAs were homogeneous, 298 (13.5%)
were heterogeneous; 39 (35.4%) of phyllodes tumors were reported
as homogeneous and 71 (64.6%) as heterogeneous (14). Similar to the
study of Chao et al. (14), the most common internal echo pattern was
homogeneous in our study.

In recentyears, elastography has been increasingly used in the evaluation
of soft tissue lesions. In studies conducted in recent years, the sensitivity
of elastography in the differentiation of benign and malignant breast
lesions was 78-100%; and its specificity is reported as 21-99% (15).

Zhi et al. (16), in their study including 559 solid lesions, found the mean
SI value of benign lesions as 1.8 and the mean SI value of malignant
lesions as 8.42. FA, fibrocystic mastopathy and invasive ductal cancer
constitute the majority of lesions in this study. The mean SI value of
FAs was found to be 1.79 (16). In our study, this value was obtained as a
mean Sl value of 4.97 and a median SI value of 3.30 for fibroepithelial
lesions, the majority of which consisted of FA (16).



Similarly, Burnside et al. (17) found that strain US elastography increases
the sensitivity and specificity rate in diagnosis, but US elastography
experience among radiologists significantly affects these rates.

The Sl values of 79 benign lesions included in the study of Cho et al. (18)
ranged from 0.54 to 38.76, with a mean Sl value of 2.63. In this study,
it was shown that sonoelastography and SI are useful in distinguishing
between benign and malignant lesions, and it has been reported that
they are beneficial in reducing the number of unnecessary biopsies (18).

In the study of Kim et al. (19), it was reported that sonoelastographic
evaluation is most useful in the differentiation of benign-malignant
breast lesions with complex echogenicity.

In recent studies, the efficiency of shear wave elastography and strain
elastography has been compared with simultaneous applications.
In these studies, it was shown that adding strain or shear wave
elastography to B mode US findings improves diagnostic performance
and these elastography techniques have similar diagnostic performance
(20,21). In the study of Fujioka et al. (20), it was reported that the use of
elastography in combination with B-mode US may be helpful in avoiding
unnecessary biopsies in patients with BI-RADS category 4a masses.

Study Limitations

Lesions with radiological imaging findings suggestive of typical FA,
followed for more than two years, and did not increase in size during
follow-up did not have a histopathological diagnosis. In addition, since
the data were evaluated retrospectively, the patients could not be
differentiated as pre-peri-postmenopausal period, instead they were
evaluated in different groups in terms of age. Since the number of our
patients with phyllodes tumor is significantly low, the predictive value of
the values obtained in this regard is limited.

Conclusion

Fibroepithelial lesions are breast lesions mostly consisting of FAs, which
are common benign masses of the breast, and are frequently seen in
young age. In the diagnosis, the diagnosis can usually be made correctly
with the findings defined by classical B mode USG and follow-up is
applied.

In the premenopausal period, biopsy is not required except for those
who are larger than 2 cm in size and increase in size. After the age of
30, there are difficulties in diagnosis, especially in the perimenopausal
period, unnecessary biopsies are performed, and more importantly,
malignant lesions are interpreted as FA and malignancies can be missed,
and delays in diagnosis and treatment may occur.

We think that US Elastography will contribute to the morphological
USG findings in the evaluation of FAs and can guide the biopsy decision
correctly. However, biopsy indications of newly developed solid lesions,
especially in the postmenopausal period, cannot be eliminated by US
elastography.
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