Original Article

BreastCare

Breast Care 2016;11:123-127

Published online: March 23, 2016

DOI: 10.1159/000444377

Differentiation between Phyllodes Tumors and
Fibroadenomas Based on Mammographic Sonographic

and MRI Features

Lale Duman? Naciye S. Gezer? Pinar Balci®

Ali i. Seving®

Canan Altay?

Isil Bagsara® Merih G. Durak®

2Department of Radiology, Faculty of Medicine, Dokuz Eylul University, lzmir, Turkey;
bDepartment of Pathology, Faculty of Medicine, Dokuz Eylul University, lzmir, Turkey;
¢Department of General Surgery, Faculty of Medicine, Dokuz Eylul University, lzmir, Turkey

Keywords
Fibroadenoma - Differential diagnosis - Phyllodes tumor

Summary
Background: This study was performed to compare the
mammographic, sonographic, and magnetic resonance
imaging (MRI) characteristics of phyllodes tumors
and fibroadenomas, which may resemble each other.
Methods: Preoperative mammograms, B-mode and Dop-
pler sonograms, and dynamic breast MRIs of 72 patients
with pathologically proven fibroadenomas and 70 pa-
tients with pathologically proven phyllodes tumor were
evaluated in this retrospective study. Statistical signifi-
cance was evaluated using chi-square and Fisher’s exact
tests. Correlations in lesion size among radiological
methods were examined by Pearson’s correlation analy-
sis. Results: The features that differed on mammogram
were size, shape, and margin of the mass. Sonograms
showed significant differences in size, shape, margin,
echo pattern, and vascularization of the mass. Pearson’s
correlation analysis showed strong agreement among
radiological methods in terms of assessment of size.
Tumor size > 3 cm, irregular shape, microlobulated mar-
gins, complex internal echo pattern, and hypervascular-
ity were significant findings of phyllodes tumors. Inter-
nal cystic areas on MRI were frequently associated with
phyllodes tumors. Conclusion: Mammographic, sono-
graphic, and MRI findings of fibroadenomas and phyl-
lodes tumors could help radiologists to ascertain imag-
ing-histological concordance and guide clinicians in their
decision making regarding adequate follow-up or the
necessity of biopsy.

© 2016 S. Karger GmbH, Freiburg

Introduction

Phyllodes tumors of the breast account for 0.3-1.0% of mam-
mary tumors [1, 2]. However, these tumors may have a similar his-
topathological appearance and clinical and radiological features to
fibroadenoma which is the most frequent benign tumor of the
breast after fibrocystic disease [3]. The distinction between phyl-
lodes tumor and fibroadenoma is clinically important, as approxi-
mately 20-30% of resected phyllodes tumors are malignant [1],
and approximately 25% of malignant phyllodes tumors metastasize
[4]. Phyllodes tumors must be treated surgically while fibroadeno-
mas can be followed up safely without further investigation or can
be treated with simple enucleation [5]. Moreover, wide excision of
all types of phyllodes tumors with adequate margins is essential to
avoid local recurrence and subsequent surgery [6-8], as the local
recurrence rates of benign and borderline tumors are 20 and
> 25%, respectively [4].

There is substantial overlap in sonographic features between
phyllodes tumors and fibroadenomas [9, 10]. Only limited infor-
mation on the magnetic resonance imaging (MRI) characteristics
of phyllodes tumors is available [11]. This study was performed to
compare the mammographic, sonographic, and MRI characteris-
tics of phyllodes tumors and fibroadenomas, which may resemble
each other.

Materials and Methods

This retrospective study was performed with institutional review board ap-
proval. A retrospective review of the medical records of our department for the
period of 2000-2013 revealed 70 patients with phyllodes tumor discovered by ex-
cisional biopsy. 72 patients with fibroadenoma pathologically proven on exci-
sional biopsy were selected randomly and matched to those with phyllodes tu-
mors. Patients with lesions < 1 cm in diameter were not included in the study due
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to the possible unfavorable effects of small lesion size on the radiological evalua-
tion and to avoid bias in statistical analyses as phyllodes tumors are likely to be
larger. Patients with a previous history of breast cancer and radiotherapy were
not included in the study due to potential effects on imaging characteristics.

Preoperative mammograms and dynamic breast MRIs were reevaluated by
2 radiologists with 5 and 20 years of experience, respectively, blinded to the his-
topathological diagnoses of the lesions. The kinetic curve assessment of the dy-
namic MRIs was performed using ViewForum (Philips, Best, the Netherlands)
and recorded using a picture archiving and communication system (PACS). B-
mode and color Doppler sonography examinations were either recorded on
hard copies or stored in the iSite archiving system (Philips, version 4.1.110.0).
Sonographic data were obtained from these hard copies, images in the iSite ar-
chiving system, or from the results of sonographic examinations. The masses
were classified using the American College of Radiology (ACR) Breast Imaging
Reporting and Data System (BI-RADS) Atlas (5th edition) in all imaging meth-
ods. Decisions were reached by consensus.

All statistical tests were performed using SPSS 15.0 for Windows software
(SPSS, Chicago, IL, USA). The statistical significance of the frequency of mam-
mographic and sonographic features and MRI findings of phyllodes tumors and
fibroadenomas was calculated. Statistical significance of the categorical varia-
bles was evaluated using chi-square and Fisher’s exact tests. The largest diame-
ter that could be measured determined the lesion size. Correlations between
radiological methods for lesion size were measured by Pearson’s correlation
analysis. In all analyses, p < 0.05 indicated statistical significance.

Results

The numbers of patients evaluated by mammography, ultra-
sound, Doppler sonography, and MRI were 103, 140, 130, and 20,
respectively. 102 patients were evaluated by both mammography
and ultrasound while 1 patient was evaluated by mammography
alone, 30 patients were evaluated by ultrasound alone, and 1 pa-
tient was evaluated by MRI alone. Pearson’s correlation analysis
showed strong agreement among the radiological methods used to
assess size (p < 0.01; r = 0.89, 0.94, 0.95).

Mammography

Mammograms of 62 fibroadenomas and 41 phyllodes tumors
were reevaluated. Statistically significant mammographic features
differing between fibroadenomas and phyllodes tumors on mam-
mograms included the size, shape, and margins of the mass (p
< 0.001). Fibroadenomas were smaller in size, ovoid in shape, and
had circumscribed margins while phyllodes tumors were larger
and irregular.

The lesion size was > 3 cm in 68.3% of phyllodes tumors while
85.5% of fibroadenomas were < 3 cm. The lesion shape was oval in
74.2% of fibroadenomas but irregular in 68.3% of phyllodes tu-
mors. Lesion margins were circumscribed in 77.4% of fibroadeno-
mas and 29.3% of phyllodes tumors. Among the phyllodes tumors,
31.7% had microlobulated margins and 39% obscure or indistinct
margins. Density was less than or equivalent to the surrounding
breast parenchyma in 45.2% of fibroadenomas while 54.8% had a
higher density. 31.7% of phyllodes tumors had a density equal to
that of the surrounding breast parenchyma while 68.3% had a
higher density. Uniform calcification was observed in 9.6% of fi-
broadenomas while 1.6% showed amorphous calcification. Among
the phyllodes tumors, 12.1% had uniform and 2.4% amorphous
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Table 1. Mammography findings in fibroadenomas and phyllodes tumors

Lesion characteristics Fibroadenoma,  Phyllodes p value
n (%) tumors, n (%)
(n=62) (n=41)
Size <0.001*
<3cm 53 (85.5) 13 (31.7)
3-4cm 9 (14.5) 21 (51.2)
>5cm 0(0) 7(17.1)
Shape <0.001*
Round 7 (11.3) 2(4.9)
Oval 46 (74.2) 11(26.8)
Irregular 9 (14.5) 28 (68.3)
Margins <0.001%
Circumscribed 48 (77.4) 12 (29.3)
Microlobulated 4(6.5) 13 (31.7)
Obscured 9 (14.5) 10 (24.4)
Indistinct 1(1.6) 6(14.6)
Density 0.381%
Less than the surround- 1(1.6) 0(0)
ing breast parenchyma
Equal to the density of 27 (43.6) 13 (31.7)
the surrounding breast
parenchyma
Greater than the sur- 34 (54.8) 28 (68.3)
rounding breast paren-
chyma
Calcification within the mass 1.000P
Uniform 6(9.6) 5(12.1)
Amorphous 1(1.6) 1(2.4)
Features of the breast parenchyma 1.000°
surrounding the mass
Distortion and edema 2(3) 11 (16)
Ductal ectasia 0(0) 1(1)

Chi-square test.
PFisher’s exact test.

calcification. The breast parenchyma surrounding the mass had no
significant features for differentiating between fibroadenomas and
phyllodes tumors, although distortion and edema were detected
more frequently in cases of phyllodes tumors. The details of the
mammography findings are summarized in table 1.

Sonography

Sonograms of 71 fibroadenomas and 69 phyllodes tumors were
reevaluated. The statistically significant features that differed be-
tween fibroadenomas and phyllodes tumors on sonograms in-
cluded the size, shape, margins, and internal echo pattern of the
mass (p < 0.001). Fibroadenomas were smaller than phyllodes tu-
mors. They were frequently hypoechoic with circumscribed mar-
gins while phyllodes tumors were irregular in shape with heteroge-
neous internal echogenicity and microlobulated margins. Among
fibroadenomas, 76.1% were < 3 cm in size while the lesion size was
>3 cm in 72.4% of phyllodes tumors. The lesion shape was oval in
56.3% and irregular in 42.3% of fibroadenomas while 85.6% of
phyllodes tumors were irregular. Lesion margins were circum-
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Table 2. Ultrasonographic findings in fibroadenomas and phyllodes

Table 3. Magnetic resonance imaging findings in fibroadenomas and

tumors phyllodes tumors
Lesion characteristics Fibroadenoma, Phyllodes p value Lesion characteristics Fibroadenoma, Phyllodes p value
n (%) tumors, n (%) n (%) tumors, n (%)
(n=71) (n=69) (n=10) (n=10)
Size <0.001*  Size 0.369"
<3cm 54 (76.1) 19 (27.6) <3cm 7 (70) 4 (40)
3-4 cm 16 (22.5) 37 (53.6) 3-4cm 3(30) 3(30)
>5cm 1(1.4) 13 (18.8) >5cm 0 (0) 3(30)
Shape <0.001*  Shape 0.057°
Round 1(1.4) 1(1.4) Oval 6 (60) 1(10)
Oval 40 (56.3) 9 (13.0) Irregular 4 (40) 9 (90)
Irregular 30 (42.3) 59 (85.6) Margins 1.000°
Margins <0.001* Circumscribed 10 (100) 9 (90)
Circumscribed 55(77.5) 23(33.3) Irregular 0 (0) 1(10)
Microlobulated 15 (21.1) 31 (44.9) Internal structure on T2-weighted TSE sequence 0.086°
Indistinct 1(1.4) 15 (21.8) with fat suppression
Echo pattern <0.001? Homogenous hyperin- 4 (40) 0(0)
Hypoechoic 55 (77.5) 14 (20.3) tense
Heterogeneous 16 (22.5) 55(79.7) Internal septations 5(50) 0(0)
Posterior features 0.618% Internal cystic areas 0(0) 6 (6)
Enhancement 21(29.5) 28 (40.6) Both 1(10) 4 (40)
Shadowing 5(7.0) 4 (5.7) Enhancement 0.069°
Combined 10 (14.0) 17 (24.6) Homogeneous 8 (80) 3(30)
Vascularity <0.001? Heterogeneous 2 (20) 7 (70)
Hypovascular 47 (70.1) 14 (22.2) Signal intensity/time curve description 0.371*
Hypervascular 7 (10.4) 38 (60.3) Type 1 6 (60) 4 (40)
Normal 13 (19.4) 11(17.4) Type 2 4 (40) 5(50)
Type 3 0(0) 1(10)

2Chi-square test.

scribed in 77.5% of fibroadenomas and in 33.3% of phyllodes
tumors. The margins of fibroadenomas were microlobulated in
44.9% of cases and indistinct in 21.8%. Echo patterns were hypo-
echoic and heterogeneous in 77.5 and 22.5% of fibroadenomas
and 20.3 and 79.7% of phyllodes tumors, respectively. Posterior
enhancement was detected in 29.5% of fibroadenomas and 40.6%
of phyllodes tumors.

The results of Doppler sonography examination of 67 fibroade-
nomas and 63 phyllodes tumors were reevaluated. Vascularization
was significantly different between fibroadenomas and phyllodes
tumors (p < 0.001). Fibroadenomas were more frequently hypovas-
cular (70.1%) while phyllodes tumors tended to be hypervascular
(60.3%). The details of ultrasound and Doppler sonography find-
ings are summarized in table 2.

MRI

The MRI findings of 10 fibroadenomas and 10 phyllodes tu-
mors were reevaluated. Despite differences in mammographic and
sonographic findings, there were no significant differences in the
size or shape of the lesions on MRI, although fibroadenomas were
more frequently < 3 cm in size (7/10) and ovoid in shape (6/10)
while phyllodes tumors were more frequently > 3 cm in size (6/10)
and irregular in shape (9/10). Fibroadenomas tended to be homo-
geneously enhanced (8/10) while phyllodes tumors showed hetero-
geneous enhancement (7/10); however, the difference was not sta-

Differentiation between Phyllodes Tumors and
Fibroadenoma

Chi-square test.
YFisher’s exact test.

tistically significant. Hypointense internal septations were more
frequently (6/10) associated with fibroadenomas while internal
cystic areas were detected in all phyllodes tumors (p < 0.001). The
signal intensity/time curve was type 1 in 6/10 fibroadenomas and
4/10 phyllodes tumors. This finding was not statistically significant
compared with the type 2 and type 3 signal intensity/time curves
(p = 0.371). Details of the MRI findings are summarized in table 3.

Of 72 fibroadenomas, 49 (68%) were diagnosed as BI-RADS 3,
22 (30%) as BI-RADS 4, and 1 (1%) as BI-RADS 5. Among 70 phyl-
lodes tumors, 12 (17%) were classified as BI-RADS 3 and 58 (83%)
as BI-RADS 4. Fibroadenomas were more frequently classified as
BI-RADS 3 (68.1%) and phyllodes tumors as BI-RADS 4 (82.9%),
and these results were statistically significant (p < 0.001).

Discussion

In the present study, mammographic, sonographic, and MRI
features used to differentiate between fibroadenomas and phyl-
lodes tumors were examined. In accordance with previous studies,
phyllodes tumors were frequently larger than fibroadenomas [12,
13]. Our findings also suggested that tumor shape may be helpful
for differentiating between fibroadenomas and phyllodes tumors.
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Fig. 1. a Mammogram of a 49-year-old woman indicating an irregular mass
with partially indistinct margins. b Sonogram showed an oval-shaped hypo-
echoic mass with microlobulated margins and heterogeneous internal echo-
genicity. Histopathology indicated a benign phyllodes tumor.

Some groups reported that phyllodes tumors are frequently lob-
ulated in shape [14, 15] while others found no significant differ-
ence in shape between fibroadenomas and phyllodes tumors. Both
tumors tend to be oval or lobulated in shape [6, 8, 9, 12]. However,
in the present study, the lesion shape was classified according to
the ACR BI-RADS Atlas, 5th edition, and thus the term ‘irregular’
corresponds to a lobulated shape. Consequently, fibroadenomas
were frequently oval while phyllodes tumors were irregular on
mammograms and sonograms (fig. 1a). Furthermore, 90% of phyl-
lodes tumors were irregular while 60% of fibroadenomas were oval
on MRI, although the results were not significant due to the small
sample size.

Buchberger et al. [14] and Blanco et al. [15] reviewed the sono-
graphic features of phyllodes tumors. In accordance with most
findings in the literature, they reported that phyllodes tumors had
circumscribed margins. However, in the present study, circum-
scribed margins were significantly more common in fibroadeno-
mas than in phyllodes tumors which had microlobulated borders
(fig. 1b). Chao et al. [16] reported that color Doppler could not dis-
tinguish between malignant, borderline, and benign phyllodes tu-
mors. Our findings suggested that hypervascularity might be a sig-
nificant feature of phyllodes tumors while fibroadenomas are more
frequently hypovascular (supplemental fig. 1a, www.karger.com/?
DOI=444377).

High density was reported to be a useful mammographic feature
suggestive of phyllodes tumors due to the larger lesion size [5, 9,
13], although this was not a significant finding in the present study.
Previous studies yielded contradictory results regarding the pres-
ence or absence of intratumoral calcifications. Some studies indi-
cated that fibroadenomas, especially long-standing lesions, more
frequently contained calcifications [16] while others indicated no
difference in frequency, as in the present study [5, 9].

Distortion, edema, or ductal ectasia of the breast parenchyma
surrounding the mass are known characteristics suggestive of ma-
lignancy. In the present study, only a small number of cases (14%)
showed these characteristics, and therefore the results were not sig-
nificant, although 86% were phyllodes tumors (fig. 2). On the other
hand, 1 fibroadenoma was incorrectly classified as a BI-RADS 5
lesion because of distortion and edema of the surrounding paren-
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Fig. 2. Mediolateral
oblique view mammo-
gram of a 44-year-old
woman indicating a lob-
ulated hyperdense mass
with microlobulated mar-
gins. Distortion of the
surrounding parenchyma
and skin edema were also
shown. Histopathology
indicated a malignant
phyllodes tumor.

chyma in addition to indistinct margins. In this case, accompany-
ing inflammatory changes due to mastitis, which disappeared on
follow-up, led to misdiagnosis.

In the study by Wiratkapun et al. [5], most phyllodes tumors
(85%) were sonographically heterogeneous, as reported in other
studies [5, 12, 13, 16-18]. Our study also showed that fibroadeno-
mas were homogenously hypoechoic while phyllodes tumors
showed complex/heterogeneous echo patterns, and this difference
was significant. The posterior acoustic enhancement phenomenon
is a sonographic feature that has been observed in 50-77% of phyl-
lodes tumors in different studies [9, 14]. This is explained by the
presence of intramural cysts representing areas of degeneration
and focal necrosis [15, 19]. In accordance with the literature, poste-
rior acoustic enhancement was more commonly detected in phyl-
lodes tumors than in fibroadenomas in the present study (supple-
mental fig. 1a, www.karger.com/?D0OI=444377). This was also sup-
ported by the MRI findings of the present study (supplemental
tig. 1b, www.karger.com/?DOI=444377). The presence of internal
cystic areas was significantly different between fibroadenomas and
phyllodes tumors. Fibroadenomas were more frequently (50%) as-
sociated with hypointense internal septations than with internal
cystic areas on MRI (supplemental fig. 2, www.karger.com/?
DOI=444377). Internal septations were a typical MRI finding in
fibroadenomas, with a frequency of 40% in 1 previous study [20];
yet, in some studies, septations were also seen in phyllodes tumors
[21, 22]. However, none of the 10 phyllodes tumors had any septa-
tions in the present study.

Previous studies described slowly enhancing (type 1) and suspi-
ciously enhancing (types 2 and 3) phyllodes tumors at rates of up
to 9 and 18%, respectively [23, 24]. Wurdinger et al. [25] reported
that one-third of phyllodes tumors showed a typical malignant en-
hancement pattern. In the present study, signal intensity/time
curve assessment was not significantly capable of differentiating
between phyllodes tumors and fibroadenomas. However, the en-
hancement pattern seemed to be descriptive although not signifi-
cant (supplemental fig. 2, www.karger.com/?DOI=444377). Homo-
geneous enhancement was observed in 8 of 10 fibroadenomas and
in 7 of 10 phyllodes tumors.

There are several limitations to our study. First, its retrospective
nature limited our ability to determine the Doppler sonographic
features. The masses could not be evaluated for the resistive index
value which has not been reported previously. It was not possible
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to determine whether the vascular distribution was central or
peripheral. The small number of pathologically proven phyllodes
tumors over the 13-year study period and the small number of
masses evaluated by MRI were other limitations of our study pre-
venting statistically significant results. In addition, demographic
findings of the cases were not analyzed, as this study was based
only on imaging findings. Fourth, histopathological types of phyl-
lodes tumors were not considered, since previous studies failed to
establish radiological characteristics that predict benign, border-
line, or malignant cytology [14, 15].

Conclusion

The present study emphasized that tumor size < 3 cm, ovoid
shape, circumscribed margins, hypoechoic homogenous internal
echo pattern, hypovascularity, and hypointense internal septations
are more frequent in fibroadenoma. On the other hand, a tumor
size > 3 cm, irregular shape, microlobulated borders, complex in-
ternal echo pattern, hypervascularity, and internal cystic areas on
MRI were suggestive of phyllodes tumors. These findings could

help radiologists to ascertain imaging-histological concordance
and guide clinicians in their decision making regarding adequate
follow-up or whether a biopsy is necessary.

Online Supplemental Material

Supplemental Fig. 1. Doppler sonogram of a 41-year-old woman
a indicating an oval, microlobulated, hypervascular mass with a complex inter-
nal echo pattern and hypoechoic internal cysts; b T2-weighted turbo spin echo
sequence with fat suppression showed hyperintense cystic areas. Histopathol-
ogy indicated a borderline phyllodes tumor.

Supplemental Fig. 2. Postcontrast dynamic magnetic resonance image
of a 19-year-old woman indicating an oval-shaped mass with circumscribed
margin, homogenous enhancement, and unenhanced hypointense internal sep-
tations. A benign type signal intensity/time curve was detected. Histopathology
indicated a juvenile fibroadenoma.

To access the online supplemental material, please refer to www.karger.
com/?DOI=444377.
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