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Is there an MRI characteristic feature that distinguishes a phylloid tumor
from a fibroadenoma?

Characteristic MRI features of PTs and CFAs
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Abstract

Aim: Cellular fibroadenomas (CFAs) and phyllodes tumours (PTs) arise from the breast parenchyma and consist of both epithelial and stromal components. In
our study, we aimed to investigate and compare magnetic resonance imaging (MRI) characteristics of these lesions to facilitate the process of differentiation
and management.

Materials and Methods: We retrospectively analysed the breast MRI data of patients pathologically diagnosed with PT and CFA. 25 patients with preoperative
MRI who were diagnosed with PT in the last five years and 25 patients with preoperative MRI who were diagnosed with CFA in the last one year were randomly
selected and included in the study. MRI findings were classified according to the Breast Imaging Reporting and Database System (BIRADS). Pearson Chi-Square
and Fisher’s Exact tests were used to calculate the statistical difference between MRI features of CFA and PT.

Results: The mean age was calculated 32.68+7.73 for patients with CFA and 38.32+10.71 for patients with PT (p=0.038). In fat suppressed T2 weighed
imaging (WI) both lesion groups showed similar characteristics; 24 of the CFAs and 19 of the PTs demonstrated an increase in signal intensity. Two CFAs and
nine PTs had cystic components (p=0.017). Signal increase in the surrounding tissue in fat suppressed T2WI was seen in 11 (44%) of the PTs, but in only 1 (4%)
of the CFAs (p=0.001). On delayed phase T1WI, 10 of the CFAs and 18 of the PTs sustained heterogeneous enhancement characteristics (p=0.023).
Discussion: All in all, we found that PTs arise later in life compared to CFAs. Increased signal intensity in the surrounding tissue in fat suppressed T2WI and
the presence of a cystic component is more suggestive of PT. In delayed phase T1WI, CFAs appear to be homogenously enhanced, whereas PTs maintain their
heterogeneous enhancement.
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Introduction

Cellular fibroepithelial lesions (CFELs) arise from the breast
parenchyma and consist of both epithelial and stromal
components. They comprise cellular fibroadenomas (CFAs) and
phyllodes tumours (PTs) [1]. PTs are further classified as benign,
borderline and malignant. CFELs are histologically evaluated
mainly according to mitotic activity, atypia and stromal
cellularity [2].

Fibroadenomas are the most common benign lumps of the
breast among the women of 20-50 years of age. Phyllodes
tumours refer to only 1% of all breast tumours and generally
arise later in life [3]. Differential diagnosis of these tumours is
usually made by core needle biopsy (CNB). CFA demonstrates
microscopic features similar to benign variants of PT [4,5].
However, their clinical behaviour can be very different.
Due to high recurrence rates, PTs should be removed with
negative surgical margins. If the diagnosis of fibroadenoma is
confirmed, there is no need for surgical intervention unless it
causes discomfort to patient or rapid growth is seen on follow-
up scans [6].

Ultrasound and mammography are not sufficient to distinguish
between CFA and PT. Breast Magnetic Resonance Imaging
(MRI) is used for Breast Imaging Reporting and Database
System (BIRADS) scoring for these lesions. According to the
BIRADS score and clinical findings, CNB is performed in order to
achieve a definitive pathological diagnosis [7]. Nevertheless, in
some cases pathological evaluation proves to be less rewarding
if there is not enough evidence in the sample to differentiate
CFELs. These cases mostly require excisional biopsy for
thorough examination [8, 9]. In our study, we aim to investigate
and compare MRI characteristics of cellular fibroadenoma and
phyllodes tumour to facilitate the process of differentiation and
management of CFELs.

Materials and Methods

This retrospective study was conducted in accordance with
the ethical guidelines of the Declaration of Helsinki. We have
analysed the breast MRI data of patients with a pathological
diagnosis of PT and CFA retrospectively. In the last 5 years, 108
patients diagnosed with PT in our hospital were retrospectively
analyzed. All of the patients included in this study, gave their
written consent prior to MRI and biopsy procedures. After
excluding those who did not have MRI or were not eligible for
evaluation, 25 patients with PT were included in the study.
Then, 25 patients who were diagnosed with CFA within last one
year, had MRI and were eligible for evaluation were randomly
selected and included in the study. The diagnosis was confirmed
by ultrasound-guided CNB in 14 CFA and 10 PT patients and by
excisional biopsy in the remaining 11 and 15 patients.

Images were obtained on 2 devices both of which were 1.5T
MRI units. TT weighted imaging (WI), T2WI, diffusion weighted
imaging (DWI) and dynamic sequences were performed. MRI
parameters for Achieva; Philips Healthcare were as follows;
repetition time (TR) 550 ms, echo time (TE) 8.0 ms, slice
thickness 3 mm, field of view (FOV) 300 mm, matrix size
300x240 mm, flip angle 90 and number of excitations (NEX)
2. For Aera; Siemens Healthineers, the MRI parameters were
as follows; TR 476 ms, TE 11 ms, slice thickness 4 mm, field of

view (FOV) 260 mm, matrix width 300x240 mm, flip angle 180
and NEX 2.

Evaluation of the patients was made by 2 radiologists, one with
8 years of experience and the other with 30 years of experience,
and based on the BIRADS criteria. Breast composition and
background parenchymal enhancement was noted to estimate
the reliability of the obtained MRI for diagnosis. Descriptive
features included lesion size, shape, margin, lobulation, TTWI,
T2WI and DWI characteristics. TIWI and T2WI characteristics
were further assessed in fat suppressed sequences. Lesions
were additionally assessed for septation, pseudocapsulation
and cystic components. Evaluation of internal enhancement
characteristics was made by kinetic curve assessment and
delayed phase T1WI. Enhancement of the septations, if present,
was also noted.

The diagnoses of CFA and PT were made on core needle biopsy
specimens based on histological criteria including stromal
mitosis, stromal overgrowth, stromal cellularity, infiltration into
surrounding adipose tissue and stromal atypia. Pathological
preparations were evaluated by a breast pathologist with 30
years of experience blinded to the original diagnoses on core
biopsies and surgical excision specimens.

Analysis of the data was performed using SPSS (IBM Corp.
Released 2019. IBM SPSS Statistics for Windows, Version 26.0.
Armonk, NY: IBM Corp). Age of the patients, size and Apparent
Diffusion Coefficient (ADC) values of the lesions were assessed
by independent sample t test. Lesion size was based on the
largest diameter. Pearson Chi-Square and Fisher’s Exact tests
were used to calculate the statistical difference between MRI
features of CFA and PT. Results are considered as statistically
significant if the p-value is lower than 0.05 in all analyses.
Ethical Approval

The study was approved by the Ethics Committee of the
University of Health Sciences, lzmir Bozyaka Training and
Research Hospital (Date: 2020-11-11, No: 06).

Results

Mean age of the patients, mean size and ADC values of the
lesions in our study are shown in Table 1. Mean age was
calculated as 32.68+7.73 for 25 patients with CFA and was
38.32+10.71 for 25 patients with PT. Difference between the
mean age of CFA and PT groups were statistically significant
(p=0.038). PT appeared to be presented later in life compared to
CFAs. Based on the maximum diameter of the lesions; 12 (48%)
CFAs and 11 (449%) PTs were smaller than 3cm in size. 13 (52%)
CFAs and 11 (44%) PTs were between 3-6cm. None of the CFA
lesions were larger than 6cm, but 3 (12%) PT lesions exceeded
6cm. Mean ADC values were calculated as 1455.43+179.73

Table 1. Mean age, size and ADC values for each group

CFA PT
Mean +SD Mean +SD
Age 32.68+7.73 38.32+10.71 -2.134 0.038
Size 3.02+1.21 3.43+2.82 -0.668 0.187
ADC 1455.43+179.73 1379.23+221.29 1.100 0.280

ADC: Apparent Diffusion Coefficient, CFA: Cellular Fibroadenoma, PT: Phylloid Tumour, SD:
Standard Deviation
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for 21 CFAs and 1379.23+221.29 for 20 PTs. There were no
statistical significance between the mean size (p=0.187) and
ADC (p=0.280) values of the groups (Table 1). ADC values of 4
patients with CFA and 5 patients with PT were not included in
the study because DWI was not available.

Extreme fibroglandular tissue was seen in 14 (56%) patients
with CFA and 13 (52%) patients with PT. Background
parenchymal enhancement was marked in 8 (32%) CFA and 2
(8%) PT patients.

MRI features of CFA and PT groups were shown and compared
with statistical analysis in Table 2. 24 (96%) of the CFA lesions
were oval (includes lobulated) in shape and the remaining one
was round. Among PT lesions, two (8%) were round and three
(12%) were irregular in shape and the rest (80%) were oval.
Microlobulation was seen in eight (32%) of the CFAs and 11

(44%) of the PTs. All the CFAs had circumscribed margins,
whereas two of the PTs had irregular and one of them had
spiculated margins (Table 2).

Although both CFAs and PTs mostly appeared as isointense
compared to breast parenchyma on T1WI, five (20%) of the CFAs
and one (4%) of the PTs were hypointense. T2WI characteristics
of the lesions were mostly seen as hyperintense, but one (4%)
of the CFAs and five (20%) of the PTs appeared as hypointense.
Inner structure of the lesions in T2WI was heterogeneous in 16
(64%) of the CFAs and 21 (84%) of the PTs. In fat suppressed
T2WI both lesion groups showed similar characteristics; 24
(96%) of the CFAs and 19 (76%) of the PTs demonstrated
an increase in signal intensity. On the other hand, increased
signal in surrounding tissue on fat-suppressed T2WI sequences
was seen in 11 (44%) of the PTs, but in only one (4%) of the

Table 2. Distribution of the lesions in each group according to MRI characteristics

<3cm

Size 3-6 cm

>6 cm

Oval (includes lobulated)
Shape Round
Irregular
No lobulation
Lobulation Microlobulation
Macrolobulation
Circumscribed
Margin Not circumscribed - irregular
Not circumscribed - spiculated
Hyperintense
T WI Hypointense
Isointense
Hyperintense
T2 WI Hypointense
Isointense
Homogenous
T2 WI Inner Structure

Heterogeneous

Increased signal

T2 Fat Suppressed
No increased signal

Present
Increased Signal Intensity in the Surrounding Tissue

Absent

Homogeneous
Enhancement

Heterogeneous

No septation
Septation Enhancing septation

Non-enhancing septation

Typel
Signal Intensity/Time Curve Type2

Type3
Delayed Phase Homogeneous
T WI Heterogeneous

Present
Pseudocapsule

Absent

Present
Cystic Component

Absent

MRI: Magnetic Resonance Imaging, CFA: Cellular Fibroadenoma, PT: Phylloid Tumour

12 48 14 56
13 52 8 32 3935 0,153
- - 3 12
24 9% 20 80
1 4 2 8 3377 0228
- - 3 12
1 4 6 207
8 32 11 379 4,174 0,126
16 64 12 41,4
25 100 22 88
- - 2 8 2,751 0,241
- - 1 4
- - 2 8
5 20 1 4 4214 0,105
20 80 22 88
16 64 14 56
1 4 5 20 2,929 0321
8 32 6 24
9 36 5 20
1,587 0208
16 64 20 80
24 96 19 76
4,153 0,098
1 4 6 24
1 4 11 44
10,965 0,001
24 % 14 56
7 28 6 24
0,104 0,747
18 72 19 76
6 24 5 20
1 4 4 16 1,899 0,455
18 72 16 64
18 72 17 68
7 28 7 28 1,002 1
- - 1 4
15 60 7 28
5,195 0,023
10 40 18 72
12 48 7 28
2,122 0,145
13 52 18 72
2 8 9 36
5711 0017
23 92 16 64
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CFAs. This remarkable difference was proven to be statistically
significant (p=0.001, Table 2).

18 (72%) CFAs and 19 (76%) PTs showed heterogeneous
enhancement in early sequences after contrast administration.
However, on delayed phase T1WI, 10 (40%) of the CFAs and
18 (72%) of the PTs sustained heterogeneous enhancement
characteristics. This finding was noted as statistically significant
(p=0.023). Signal intensity / time curve demonstrated type one
pattern in majority of the cases, 18 (72%) of the CFAs and 17
(68%) of the PTs. seven (28%) CFAs and seven (28%) PTs had type
2, one (4%) PT had type 3 pattern. Among CFAs, one (4%) had
enhancing and 18 (72%) had non-enhancing internal septations,
whereas among PTs, four (16%) of them were enhancing and 16
(64%) were non-enhancing. Pseudocapsulation was seen in 12
(48%) of the CFAs and seven (28%) of the PTs. Two(8%) CFAs
and nine (36%) PTs had cystic components and this result was

also statistically significant (p=0.017, Table 2). MRI examples of
CFA and PT are shown in Figures 1 and 2.
BIRADS classification of the PTs were resulted as BIRADS-4A in

Figure 1. MRI of a 28-year-old female patient showed a
well-circumscribed solid mass with no contour lobulation,
hypointense on T1WI (a), heterogeneously hyperintense on
T2A (b), homogeneous homogeneous
contrast enhancement on postcontrast T1WI (c), type 1 signal

internal structure,
intensity/time curve (d) and no significant diffusion restriction
on DWI (ef). After excision, the pathological diagnosis was
fibroadenoma

14 (56%), BIRADS-4B in 8 (32%) and BIRADS-4C in 3 (12%) of
the cases. Obtained pathology results showed that among 25
PTs, 15 (60%) were benign, four (16%) were borderline, two (8%)
were malignant and remaining four (16%) were not specified.
21 (84%) CFA lesions were reported as BIRADS-4A. Although
remaining four (16%) were categorized as BIRADS-3, they were
surgically removed due to causing discomfort to patients.

Discussion

We have assessed the MRI features of 50 patients consisting of
25 CFA and 25 PT. Mean age of the patients with PT was higher
than the ones with CFA, which is in line with previous studies
[11-13]. Mean size of the lesions was slightly higher in PT group
and this finding is also supported by the literature [11,12,14].
In addition, our study showed that the presence of cystic
component, heterogeneous enhancement in delayed phase
T1WI on dynamic examination and increase signal intensity in

the surrounding tissue supported PT.
Older studies in the literature found that phyllodes tumours

Figure 2. MRI of a 43-year-old female patient showed a
well-circumscribed solid mass with microlobulated contour,
isointense on T1WI (a), heterogeneous hyperintense on T2A
(b), homogeneous contrast enhancement on postcontrast T1WI
(c), type 2 signal intensity/time curve (d), and no significant
diffusion restriction on DWI (e,f). After excision, the pathological
diagnosis was borderline phyllodes tumour
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were predominantly lobulated [15,16], but more recent studies
reported that both tumours tended to be oval or lobulated
and there was no significant difference in shape between
them. [14,17,18]. In our study, lesion shape was classified
according to the American College of Radiology (ACR) BIRADS
Atlas, 5th edition and categorised into three groups: oval
(including lobulated), round and irregular. Although there was
no statistically significant difference, none of the CFAs had
an irregular shape, whereas all three lesions with an irregular
shape were PT.

Kamitani et al. [13] pointed out that PTs show strong (having
an acute angle) lobulation more than CFAs. Duman et al. [11]
obtained statistically significant results with ultrasonography
and mammography showing that microlobulation is more
frequently seen in PTs. In the present study, although not
statistically significant, we have obtained similar results with
MRI. Both tumours are described as well circumscribed in the
literature. However, in our study, similar to the study of Duman
et al. [11] all of the CFAs were well circumscribed, while three of
the PTs were found to be irregular and spiculated.

We have also assessed the lesions for pseudocapsule formation.
It was found to be more common for CFAs, as seen in few other
studies [13,14], but no statistically significant difference is
achieved so far.

T1 and T2WI characteristics were unrewarding as in means
to differentiate CFELs in our study. Most of the CFAs and
PTs appeared isointense in TIWI and hyperintense in T2WI
compared to breast parenchyma. Kinoshita et al. [19] analysed
benign PTs and showed T1WI hypointense, T2WI hyper and
isointense. According to Wurdinger et al. [12] lesions were
mostly hypointense in T1 and T2WI. In the study of Tan et al.
[20] the T2WI signal of all PTs was found to be hyperintense.
Balaji et al. [21] described a silt-like pattern on MRI of benign
PTs. In this pattern, hyperintense slit-like fluid-filled cavities are
present in T2WI and do not show significant contrast intensity
after enhancement. In our study, the cystic component found
in PTs was statistically significantly higher than CFA. Cystic
components may represent this pattern.

Wiratkapun et al. [9] described the internal structure of PTs
as heterogeneous in their ultrasound study, as reported in
other sonographic studies [3,11,18,22]. We also found that
heterogeneous inner structure was slightly more common for
PTs on T2WI like literature. The most prominent statistically
significant difference between CFA and PT in our study was
found when fat suppressed T2 sequences were evaluated. In
accordance with Wurdinger et al. [12], increased signal intensity
in the surrounding tissue was seen more often in PTs which is
assumed to be related to the compression of the small ducts
and vessels due to rapid tumor growth, hence resulting in
interstitial edema.

Benign breast lesions usually exhibit slowly enhancing (type 1)
signal intensity/time curve after contrast administration. 18
CFA and 17 PT in our study showed this type of enhancement
which is similar to findings of Duman et al. [10]. On the other
hand, Kamitani et al. [13] showed that plateau curve is more
commonly seen in these lesions. Kinoshita [19] and Buadua
[23] also showed different kinetic curve patterns in PTs in their

study. Yabuuchi et al. [24] evaluated the relationship between
the time-signal intensity curve pattern and histological grade in
PT and there was no correlation.

Non-enhancing septation is more frequently associated with
CFAs. However, it was similar to the studies of Kinoshita
and Kamitani in our study and was also commonly seen in
PTs [13,19]. In early post-contrast images, heterogeneous
enhancement was found to be common for both lesions.
Kamitani et al. [13] emphasized that in delayed phase TTWI, PTs
tend to stay heterogeneous but could not achieve a statistical
significance. Our findings go beyond it and show that CFAs are
mostly homogenous (60%), whereas PTs appear heterogeneous
(72%) in delayed phase TWI.

ADC is a marker of stromal hypercellularity and is frequently
used in brain and breast tumours [25]. Yabuuchi et al. [24]
showed lower ADC values associated with hypercellularity in
intermediate and malignant PTs. In our study, in support of this
finding, the mean ADC value of PTs was significantly lower than
CFAs, but the difference was not statistically significant. In
contrast to our findings, the study by Kamitani et al. [13] found
that ADC values were lower in CFAs.

Limitations

Primary limitation to our study is its retrospective nature. This
made it impossible for us to alter the MRI process. Some of
the obtained images were not good enough for evaluation. It
resulted in the inclusion of less number of cases to our study.
Previous MRI protocols did not contain diffusion weighted
imaging. Thus, we could not determine the ADC values of older
lesions. When CNBs failed to result in a definitive diagnosis,
excisional biopsy was recommended. However, some patients
did not show up for further assessment and final pathology
result of these lesions remained unclear.

Conclusion

Allinall,in our study, we found that PTs arise laterin life compared
to CFAs. Increased signal intensity in the surrounding tissue in
fat suppressed T2WI is more suggestive of PT. In delayed phase
T1WI, CFAs appear to be homogenously enhanced, whereas PTs
maintain their heterogeneous enhancement. The presence of a
cystic component is more commonly seen in PTs than in CFAs.
Nevertheless, prospective current studies with a larger number
of patients are needed.
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