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- Magnetic Resonance Imaging of Benign Phyllodes Tumors ‘
of the Breast |
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W Abstract: Magnetic resonance imaging (MRI) has the potential to become a useful adjunct in breast imaging. Contrast-
enhanced breast MRI has demonstrated a high sensitivity in the detection of benign and malignant breast disease. Our study
aimed to correlate the dynamic contrast-enhanced MRI appearance of benign phyllodes tumor of the breast with histopathologic
findings. We retrospectively reviewed the MRI findings in eight patients with benign phyllodes tumor of the breast to describe
the image characteristics of this disease. The architectural features and enhancement patterns of this tumor were assessed and
compared with other breast diseases. MRIs demonstrated some characteristics for farge benign phyllodes tumors (more than 3 cm
in size). On T,-weighted images, they were imaged as spotted tumors in high to iso signal intensity with cystic components or
septations inside. In the time-signal intensity curve for the eight patients in our study who underwent dynamic MRI, we demon-
strated two patterns of their curve: rapidly and gradually enhanced. In conclusion, MRI findings in benign phyliodes tumor include
dynamic curves of gradually and rapidly enhancing types, and a low and inhomogeneous signal intensity on T,-weighted images

compared with fibroadenoma, These findings appear to be useful for diagnosis. =
Key Words: benign breast tumor, dynamic study, magnetic resonance imaging, phytlodes tumor

he phyllodes tumor, first described by Miiller (1) in
1838, is a fibroepithelial neoplasm that histologically
resembles a fibroadenoma. Phyllodes tumor is rare,
ranging from 2% to 4.4% of all fibroadenomas diagnosed
at one institution (2). However, unlike fibroadenomas,
phyllodes tumors have a high incidence of local recurrence
. after surgery and a potential for hematogenous metastases
(3). Phyllodes tumors cannot be distinguished from
other benign or malignant tumors on the basis of mam-
mographic or sonographic features; the diagnosis can
be made only by histologic criteria, On mammography, the
appearance is very much like that of a fibroadenoma, with
smooth, polylobulated margins. Similarly, on ultrasonog-
raphy these tumors cannot be differentiated from fibroad-
enomas and well-circumscribed malignancies. However,
fluid-filled elongated spaces or clefts may be found within
an otherwise solid mass, thereby suggesting the diagnosis.
Contrast-enhanced magnetic resonance imaging {MRI}

of the breast is extremely sensitive in the detection of
breast cancer {4-10}, but few studies have focused on
MRI of phyllodes tumor (11). We report on the findings
in eight patients with benign phyllodes tumor of the breast
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in whom architectural features and enhancement patterns
on MRI were investigated.

MATERIALS AND METHODS

We have performed breast MRIs since 1995, during
which time we examined eight patients who had phyllodes .
tumor. All eight patients underwent surgery at our
institution and their pathologic diagnoses were confirmed.
These eight women ranged in age from 18 to 70 years old
{(mean 46.5 years). '

We performed all MRIs on a 1.5T machine (Signa
Advantage ‘4.8; General Electric Medical Systems,
Milwaukee, WI) using a commercially available breast
coil (Bilateral Breast Coil, General Electric Medical
Systems). The patients lay in the prone position during
the procedure. After axial localizer images of the affected
breast were obtained, sagittal fat-saturated spoiled
gradient-echo images (TR/TE, 60/5; flip angle, 45°y matrix,
512 x 256; thickness, 5 mm; gap, 1 mm; acquisitions,
2) were obtained. In addition, sagittal fat-saturated
Ty-weighted fast spin-echo images (4800/154; matrix,
512 x 256; thickness, 5§ mm; gap, 1 mmy acquisitions, 2)
were obtained. On the basis of the findings in the
unenhanced images, four contiguous sagittal sections of
5 mm thickness were selected for dynamic MRI with
spoiled gradient-recalled echo imaging (84.5/4.2; flip angle,
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60°; thickness, 5 mm; matrix, 256 x 192; acquisitions, 1).
Gadopentetate dimeglumine (Magnevist; Schering, Berlin,
Germany) was administered intravenously as a bolus
injection at a dose of 0.1 mmol/kg body weight over
10 seconds, followed by flushing with 20 ml of saline via
an extension tube.

Serial dynamic MRIs were obtained before injection of
the contrast agent and every 1 minute for 10 minutes after
the start of the injection. Thereafter, sagittal fat-saturated
fast multiplanar spoiled gradient-recalled echo images
of the entire affected breast were obtained (434/4.2; flip

angle, 60°; matrix, 256 x 192; thickness, 4 or 5 mm; gap,

1 mm; acquisitions, 1). The field view was 26 c¢m in all
sequences.

Interpretation of the MRI findings was based on
evaluation of the internal signal intensity, internal structure,
and border characteristics of the breast mass, Time-signal
intensity curves on the serial dynamic images were also
obtained. The contrast enhancement ratio at each time
point was calculated from signal intensity in the regions of
interest established at the same positions in all tumors. A
time-signal intensity curve was drawn by plotting the time
along the horizontal axis and contrast enhancement ratio
along the vertical axis.

To investigate the similarities and differences between
phyllodes tumors and other breast tumors (e.g., carcinoma,
fibroadenoma), we analyzed the MRIs performed during
the same period in 324 patients having breast cancer and
fibroadenoma.

RESULTS

The MRI findings in the patients with benign phyllodes
tumor of the breast are summarized in Table 1. All of
these were large palpable lesions. The tumors were clearly
visualized in all the sequences. Their maximum diameter
ranged from 15 to 75 mm; five of eight tumors were more
than 30 mm in diameter. Four of eight.tumors were

Table 1. MRI Findings In Benign Phyllodes Tumors

Figure 1. Inthe time-signal intensity curve Inour dynamic images for
benign phyfiodes tumors, there were two patterns: (A) gradual and
(B) rapidly enhanced.

lobular and another was polygonal or oval in shape. The
signal intensity in the tumors on the T ;-weighted images
was high or high and iso, whereas the tumors exhibited
low signal intensity on the T;-weighted images. In the
T,-weighted images, five of eight tumors showed cystic
components or internal septations. In the dynamic MRIs,
all of them showed well-enhanced lesions, although three
tumors showed a homogenous pattern and four tumors
showed an inhomogeneous pattern. _

In the time-signal intensity curve. for the eight
patients in our study who underwent dynamic MRI, we

“demonstrated two patterns for their curves—=rapidly and

gradually enhanced (Fig. 1). In patients 1 to 4 and 8, the
contrast enhancement ratio after 60 seconds was less than

Patient Age Maximum slze T, signal T, signal Cystic component or o
no, (years) Tumor shape (mm) intensity intenisity internal septation Pattern of content enhancement
1 18 Oval 15 Low High - Wall enhanoed

2 29 Lobutar 70 Low Iso and high + Well enhanced, hetsrogeneous
3 36 Lebular 26 Low High - Well snhanced

4 a7 Oval 18 Low High - Well enhanced

5 48 ~ Polygonal 33 Low High and iso + Well enhanced, hetetogensous
6 §2 Lobular 45 Low High and low + Well enhanced, periphera!

7 59 Lobular 35 Low- High and iso + Wall enhanced, heterogeneous
8 70 - Polygonal 75 Low {so and high: + Well enhanced, heterogensous
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Figure 2. A29-year-old woman {patient 2} with a giant phyllodes tumor.
(M) T,-weighted, (B) T-weighted, and (C) enhanced gradient echo images
show a lobular mass with internal septations on a postcontrast image.
Signal intensity in the tumor was iso and high on T,-weighted images.

100%, and slow contrast development was observed
(Fig. 1A). In patients S to 7, the curve plateaued after the
initial upstroke (Fig. 1B).

Figure 2 shows the MRIs of patient 2. The huge tumor
extended from the right outer part, and the largest diameter
was 75 mm. On the T,-weighted images {Fig. 2A), the
signal intensity of the tumor was low and the same as that
of the normal gland. On the T,-weighted images (Fig. 2B),
the signal intensity was inhomogeneous, iso, and high.
The postcontrast enhanced gradient echo images
demonstrated a markedly enhancing lobulated mass with
internal septations (Fig. 2C).

Figure 3 shows the MRIs of patient 6. The tumor was
confined within the upper right quadrant, and the largest
diameter was 45 mm. On the T,-weighted images (Fig. 3A),
the signal intensity of the tumor was low and the same
as that of the normal gland. On the T,-weighted images
(Fig. 3B), the signal intensity was high and low. The post-
contrast enhanced gradient echo images demonstrated a
well-enhanced lobulated mass with a cystic component
(Fig. 3C).

DISCUSSION

Patients with phyllodes tumors typically have a rapidly -
enlarging breast mass. Most cases are reported in women
30 to 70 years of age, with the majority encountered in
the fifth decade (2). The histologic diagnosis of phyllodes
tumor can be made on either fine-needle cytology, core
biopsy, or excisional biopsy. However, confidence in the
diagnosis is appreciably greater with excisional biopsy.

The characteristic mammographic and sonographic
imaging features of phyllodes tumors are documented in
the literature. Classically phyllodes tumors have circum-
scribed margins on mammography. The most common
sonographic features are lobulated shape, smooth margins,

and heterogeneous internal echoes without acoustic

attenuation. In some cases these tumors may show a
round or oval shape, echogenic rim, and homogenous
internal echoes or cystic spaces (12-14). The cases we
have described showed similar mammographic and
sonographic features to those reported in the literature.
Although the diagnosis of breast tumor used to
be based mainly on the findings of mammography and
sonography, numerous reports of the usefulness of
MRI have been published in recent years. In particular,
several authors have reported that the contrast pattern on
dynamic MRIs s useful for differentiating between benign

.and malignant breast tumors {15-18). Tumors that exhibit

a sudden increase in contrast enhancement ratio, reaching
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70-100% in approximately 1 minute and exhibiting
peak contrast in approximately 1 minute on the time-
signal intensity curve, have been reported to be malignant
(15,16,18).

On MR, all eight phyllodes tumors were manifested
as masses with circumscribed margins and low signal
intensity on T,-weighted images. Six of the eight phyllodes
tumors had a lobular or polygonal shape, while two
smaller tumors had an oval shape. On T,-weighted
images, some characteristics for the larger benign phyl-
lodes tumors {more than 3 cm in size) were demonstrated.
They were imaged as spotted tumors in high to iso signal
intensity with cystic components or septations inside.

Consistent with our reports, other reports indicate
that the time-signal intensity curves of dynamic contrast-
enthanced MRIs of benign phyllodes tumors demonstrated
a gradual and rapid pattern (19,20).

Several investigators have suggested that the rate contrast
enhancement can differentiate benign from malignant
breast tumors (21). According to these criteria, benign
tumors have a slow enhancement pattern and malignant
tumors have a rapid enhancement pattern. However,
other investigators have found an overlap in enhancement
patterns of benign and malignant tumors (5,21). Like
those of some fibroadenomas, the dynamic enhancement
patterns of three of the eight benign phyllodes tumors
in our study were rapid. The rapid dynamic contrast
enhancement observed in these phyllodes tumors may be
due to increase angiogenesis or cell metabolism.

In summary, MRIs demonstrated some characteristics
for the large benign phyllodes tumors (more than 3 cm
in size), however, it was difficult to differentiate a
small phyllodes tumor from a small fibroadenoma. On
T,-weighted images, they were imaged as spotted tumors
in high to iso signal intensity with cystic components or
septations inside. We summarize MRI characteristics of
infiltrating ductal carcinomas, fibroadenomas, and benign
breast tumors in Table 2. Although it is still difficult
to differentiate some phyllodes tumors from other breast
tumors only by MRI, we believe that these findings are
helpful for the diagnosis of benign phyllodes tumors.

Acknowledgments

This study was supported by a grant for scientific
research from the Health and Welfare Program {(Chairman

Figure 3. A 52-year-old woman (patient 6) with a phyllodes tumor.
{A) T,-weighted, (B) Ty-weighted, and {C) enhanced gradient echo
images show a polygonal mass with a cystic component on a
postcontrast image. Signal intensity In the tumor was iso and high on
T,-weighted Images.



236 * RINOSHITA ET AL.

Table 2. MR! Characteristics of Breast Tumors

Shape Margin Intermnal enhancement Pattern of time-signal intensity curve
Infittrating ductal carcinoma Irregular Irragular/spiculated Well enhanced, heterogeneous Rapid .
Flbroadenoma Cval Smooth Well enhanced, homogenous Gradual
Benign phyllodes tumor Lobular/polygonal Smooth Cystic component or [nternal septation Gradual/rapid

Hideo Inaji, MD, Osaka Medical Center for Cancer and
Cardiovascular Disease, Osaka, Japan) from the Ministry
of Health and Welfare in Japan.
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