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patients diagnosed with fibroepithelial lesions after a core 
needle biopsy

Cholatip Wiratkapun, Pawat Piyapan, Panuwat Lertsithichai, Noppadol Larbcharoensub

BREAST IMAGING
ORIGINAL ARTICLE

PURPOSE 
We aimed to identify factors that might help differentiate 
phyllodes tumors from fibroadenomas among cases in which 
a fibroepithelial breast lesion was diagnosed from core nee-
dle biopsy (CNB) under imaging guidance.

MATERIALS AND METHODS
A retrospective review was performed on 213 lesions in 200 
patients who had undergone both CNB and excisional biop-
sy during a four-year period between 2008 and 2011. The fi-
nal pathology revealed 173 fibroadenomas and 40 phyllodes 
tumors. The data, including patient characteristics, clinical 
presentation, and mammography, ultrasonography (US), and 
pathology findings were analyzed.

RESULTS
Upon univariable analysis, the factors that significantly 
helped to identify phyllodes tumors consisted of the pre-
senting symptoms (palpable mass or breast pain), increased 
size on clinical examination, hyperdense mass on mammo-
gram, and the following three US features: heterogeneous 
echo, presence of round cysts within the mass, and presence 
of clefts within the mass. The pathologist’s suggestion of a 
phyllodes tumor was also helpful. The factors that remained 
statistically significant upon multivariable analysis consisted 
of symptoms of breast pain, the presence of clefts on US, the 
presence of round cysts on US and the pathologist’s favoring 
of phyllodes tumors from a CNB specimen.

CONCLUSION
A multidisciplinary approach was needed to distinguish phyl-
lodes tumors from fibroadenomas in patients who had un-
dergone CNB. US findings (clefts and round cysts), sugges-
tive pathological diagnoses, and clinical symptoms were all 
useful for the decision to surgically remove the fibroepithelial 
lesions diagnosed from CNB.

C ore needle biopsy (CNB) under imaging guidance is an accepted 
standard of care for the diagnosis of breast lesions, particularly 
those that are nonpalpable (1–4). This procedure is safe, cost-ef-

fective and minimally invasive compared with surgical excision (1). 
In general, CNB allows for appropriate decision-making. Surgery could 

be obviated by a benign CNB pathology result. At times, however, CNB 
may provide only an inconclusive histopathology or may yield results 
associated with a potentially more worrisome pathology. Surgical exci-
sion may be needed in such circumstances.

Fibroadenoma is the most common lesion in the breast, occurring in 
25% of asymptomatic women (5), and it is usually readily diagnosed via 
CNB. In the presence of increased stromal cellularity, however, it is less 
likely to be distinguishable from a phyllodes tumor (1–4). In such cases, 
the term “fibroepithelial lesion” is used (1–5).

The distinction between fibroadenomas and phyllodes tumors is clin-
ically important. Fibroadenomas may be safely followed without fur-
ther investigation. Even if an excisional biopsy is needed, the simple 
enucleation of a fibroadenoma is appropriate (1). In contrast, phyllodes 
tumors should not be managed by nonoperative means because they 
commonly and progressively enlarge. Moreover, wide excision of phyl-
lodes tumors with adequate margins is essential to the prevention of 
local recurrence and to provide an accurate diagnosis as to whether it is 
benign, borderline or malignant (1–5). A CNB-diagnosed fibroepithelial 
lesion, therefore, provides the surgeon with the dilemma of whether to 
operate. Usually, surgical excision is chosen, and a considerable amount 
of normal breast tissue is sacrificed.

The purpose of the present study was to determine factors that might 
help differentiate phyllodes tumors from fibroadenomas among cases in 
which a fibroepithelial lesion was diagnosed from CNB under imaging 
guidance.

Materials and methods
The study was conducted with institutional review board approval. The 

authors performed a review of the medical and radiologic records from 
January 1st, 2008 to December 31st, 2011 of more than 3000 patients 
who had undergone image-guided CNB of their breast lesions at the breast 
diagnostic center of Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand. There were 518 patients with CNB-diagnosed fibroepithelial le-
sions. Among them, 318 patients were excluded because no further exci-
sional biopsy was performed for definite histopathologic diagnosis.

A total of 213 lesions from 200 patients who underwent subsequent 
excisional biopsy were examined in this study. The indications for  
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surgical excision after CNB included 
the surgeon’s or patient’s preference, 
the suggestion of the pathologist, and 
any discordance between the imag-
ing and pathologic findings. Patient 
characteristics, clinical presentation, 
mammography and ultrasonography 
(US) findings, CNB data, details of sub-
sequent surgery, and pathology reports 
were reviewed. 

Mammography was performed in 
the craniocaudal and mediolateral 
oblique views using a digital mam-
mography machine (Selenia, Danbury, 
Connecticut, USA). Additional US was 
performed for all lesions by two US 
machines (iU22 Philips Ultrasound, 
Bothell, Washington, USA). The le-
sions were described and categorized 
using the relevant Breast Imaging Re-
porting and Data System (BIRADS) 
criteria of the American College of Ra-
diology (6) based on the combination 
of mammography and US findings.

The biopsy guidance modality was 
chosen based on the type of lesion ob-
served. If the lesion was clearly visible 
on US, then US guidance was used. 
However, if the lesion was invisible 
on US or observed as a microcalcifica-
tion on the mammogram, stereotactic 
guidance was used. Of the 213 breast 
lesions, 208 (98%) underwent US-guid-
ed CNB, and five (2%) underwent ste-
reotactic-guided CNB. The number of 
core specimens retrieved ranged from 
four to twenty-four cores.

Ultrasound-guided biopsy was per-
formed with a 12–5 MHz linear array 
transducer (iU22 Phillips Ultrasound), 
a 13-gauge coaxial introducer needle, 
and a 14-gauge cutting needle (MD-
Tech, Gainesville, Florida, USA) with a 
long-throw (22 mm). All needle biop-
sies were performed using an automat-
ed biopsy gun (Magnum, Bard Periph-
eral Technologies, Covington, Georgia, 
USA) with a freehand technique. Six 
core specimens were typically retrieved 
from each lesion. Fewer cores would be 
obtained if the lesions were small, if 
the patient reported pain, or if signif-
icant bleeding was observed.

Stereotactic-guided biopsies were 
performed with a dedicated core biop-
sy unit using an 11-gauge direction-
al vacuum-assisted CNB instrument 
(Mammotome, Biopsys/Ethicon En-

do-Surgery, Cincinnati, Ohio, USA), 
with the patient on a prone breast 
biopsy table (LORAD MultiCare Plat-
inum, Danbury, Connecticut, USA). 
Twelve core specimens were routinely 
retrieved with this technique. All biop-
sies were performed by three dedicated 
breast-imaging radiologists with 10 to 
15 years of experience.

The pathological reports of each 
CNB examination were retrieved for 
the present study. Associated personal 
and clinical history, age, menopausal 
status, date at first visit, symptoms and 
documented suspicions of phyllodes 
tumor made by clinicians and patholo-
gists were recorded.

Lesions observed from the mam-
mography were characterized as mass, 
calcification (macro- or microcalcifi-
cation), combined mass with calcifi-
cation or focal asymmetrical density. 
Breast composition, size, shape, mar-
gin and density of the lesion, as well as 
the visibility of the lesion on the mam-
mogram, were also recorded. US im-
ages were reviewed for the number of 
lesions, bilateral or unilateral involve-
ment, number of previous US studies, 
and evidence of any increasing sizes of 
lesions. If the lesion was a mass, the 
features recorded included the follow-
ing: orientation, shape, margin, echo 
pattern and posterior acoustic features. 
Three specific US features were evaluat-
ed, as follows: heterogeneous internal 
echoes without cysts or clefts, internal 
round cystic spaces, and internal clefts.

Continuous and count variables (for 
example age, duration of symptoms, 
size, and number of lesions) were 
summarized as the mean, standard de-
viation, median, and range as appro-
priate. Categorical variables (such as 
breast density, mammographic results, 
and US characteristics) were summa-
rized as counts and percentages. Con-
tinuous variables were tested for signif-
icant differences using an unpaired t 
test and Mann-Whitney test whenever 
appropriate. Categorical variables were 
tested using the chi-square test or Fish-
er’s exact test. The unit of analysis was 
the individual lesion, which was as-
sumed to be statistically independent. 
Multiple logistic regression analysis 
was used to identify the independent 
factors associated with the presence of 
phyllodes tumors. All statistical analy-

ses were performed using Stata version 
12 (Stata Corp., College Station, Tex-
as, USA) statistical software. Statistical 
significance is defined as a two-sided P 
value of 0.05 or less. 

Results
Of the 213 lesions in the present 

study, 173 were histopathologically di-
agnosed as fibroadenomas (this group 
was composed of pure fibroadenoma, 
fibroadenoma with other proliferative 
lesions and a few lesions reported as 
fibrocystic change), and 40 were histo-
pathologically diagnosed as phyllodes 
tumors.

The mean age of patients with fibro-
adenomas was 43.6±10.6 years; for pa-
tients with phyllodes tumors, 43.4±6.6 
years. There was no significant age 
difference between the two groups  
(P = 0.903). Palpable masses were found 
in 95 of 173 fibroadenomas (55%) and 
in 32 of 40 phyllodes tumors (80%). 
Associated breast pain was found in 11 
of 173 fibroadenomas (6%) and in four 
of 40 phyllodes tumors (10%). The 
presenting symptoms were significant-
ly different between the two groups  
(P = 0.002).

The duration of the clinical symp-
toms (palpable mass or breast pain) 
was not significantly different between 
patients with fibroadenomas (median 
duration, 5 months; range, 1 day to 
120 months) and those with phyllodes 
tumors (median duration, 6 months; 
range, 3 days to 72 months; P = 0.742). 
However, 10 of 31 phyllodes tumors 
(32%) had a symptomatic increase in 
the size of the tumors (no informa-
tion in one patient with a palpable 
phyllodes tumor), while only 13 of 
92 fibroadenomas (14%) had such an 
increase (no information in three pa-
tients with palpable fibroadenomas). 
This difference was statistically signif-
icant (P = 0.025).

The details of the mammography 
findings are shown in Table 1. Mam-
mographic features which seemed to 
differ between fibroadenomas and 
phyllodes tumors included the pres-
ence of the lesions on mammograms 
(P = 0.021) and the density of the mass 
(P < 0.001).

Details of the US findings are shown 
in Table 2. Four US features were sig-
nificantly different between fibroad-
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enomas and phyllodes tumors. These 
features included the internal hetero-
geneous echo pattern (Fig. 1), presence 
of internal round cystic spaces (Fig. 2), 
presence of internal cleft (Figs. 2, 3), 
and US size. All differences were asso-
ciated with P < 0.001. The vast majority 
of images were categorized as BIRADS 4; 
very few were categorized as BIRADS 3.

The modality of CNB guidance, 
whether US or stereotactic, could not 
differentiate between fibroadenomas 
and phyllodes tumors. This was be-

cause almost all lesions were biopsied 
using a US guide (168 of 173 lesions, 
97%, for fibroadenomas; 40 of 40 of 
lesions, 100%, for phyllodes tumors, P 
= 0.277).

The pathological report for each le-
sion usually contained suggestions 
and recommendations from the pa-
thologist. Whether the pathologists 
suggested a diagnosis of fibroadeno-
ma or phyllodes tumor from the CNB 
specimen was significantly different 
between the lesions histologically di-

agnosed as fibroadenomas and those 
diagnosed as phyllodes tumors (P < 
0.001; Table 3).

A multiple logistic regression mod-
el (Table 4) identified four significant 
and independent predictors of phyl-
lodes tumors. These predictors consist-
ed of the presence of pain (P = 0.009), 
pathologists’ suggestion of a diagnosis 
of phyllodes tumor in their reports (P 
= 0.001), presence of clefts within the 
masses on US (P = 0.006), and presence 
of round cysts within the masses on US 
(P = 0.032). Based on the likelihood ra-
tio chi-square test, the P value for this 
model was < 0.001. Palpable mass as 
the presenting symptom showed mar-
ginal significance (P = 0.056). Signifi-
cant mammographic findings in Table 
1 were not used in the multiple logistic 
regression analysis because a consid-
erable number of lesions (26 of 169 
lesions, 15%) could not be observed 
on mammograms; further, mammog-
raphy was used in only 169 of 213 le-
sions (79%).

Discussion
Fibroadenomas and phyllodes tu-

mors share many common features. 
Clinically, both present as rounded 
or lobulated, circumscribed, move-
able masses. Histologically, both are 
composed of an epithelial element 
surrounded by variable amounts of 
stroma (7), and thus they can also be 
given the name “fibroepithelial le-
sion”. However, their natural history 
is often different. Phyllodes tumors 
tend to show more rapid growth and 
tend to recur if incompletely excised. 
Moreover, borderline and malignant 
phyllodes tumors may metastasize (8). 
In contrast, fibroadenomas usually 
need not be removed, and even when 
surgery is needed, enucleation is suf-
ficient. For these reasons, an accurate 
preoperative diagnosis, for which CNB 
is a popular method of distinguishing 
between the two entities, is very im-
portant to ensure proper management 
(7). The present study focused on 
CNB-diagnosed fibroepithelial lesions 
in which the pathologist was unable to 
make a definitive distinction between 
fibroadenoma or phyllodes tumor (2).

Patients with phyllodes tumors 
are usually 40 to 50 years of age at 
the time of diagnosis (9), generally  

Table 1. Mammography findings in fibroadenoma and phylloides tumor

  Fibroadenomaa Phyllodes tumor 
  (n=134, unless  (n=35, unless
  stated otherwise) stated otherwise) P

Lesions observed 109 (81) 34 (97) 0.021

Previous mammogram 35 (26) 12 (34) 0.337

Positive previous mammogramb 25/35 (71) 10/12 (83) 0.414

Enlarging mass 11/25 (44) 7/10 (70) 0.164

Breast density   0.361

 Low density (fatty and scattered) 8 (6) 0 

 High density (heterogenous and extreme) 126 (94) 35 (100) 

Type of lesion   0.049

 Mass 79/109 (72) 30/34 (88) 

 Mass with calcification 10/109 (9) 4/34 (12) 

 Pure calcification 7/109 (6) 0 

 Focal asymmetry 13/109 (12) 0 

Calcification   0.854

 No calcification 89/109 (82) 29/34 (85) 

 Microcalcification  12/109 (11) 4/34 (12) 

 Macrocalcification  8/109 (7) 1/34 (3) 

Shape of mass lesion   0.129

 Round 16/88 (18) 7/34 (21) 

 Oval 36/88 (41) 7/34 (21) 

 Lobular 35/88 (40) 19/34 (56) 

 Irregular  1/88 (1) 1/34 (3) 

Margin of mass lesion   0.153

 Circumscribed 30/88 (34) 18/34 (53) 

 Obscured 55/88 (63) 15/34 (44) 

 Indistinct 3/88 (3) 1/34 (3) 

Density of mass lesion   < 0.001

 Hyperdense 37/89 (42) 29/34 (85) 

 Isodense 47/89 (53) 5/34 (15) 

 Hypodense and mixed 5/89 (6) 0 

Maximum size (cm), median (range)c 1.5 (0.6–3.8) 1.2 (0.8–2.5) 0.486

aFibroadenoma group consisted of pure fibroadenomas, fibroadenomas mixed with the proliferative 
change other than phyllodes tumors, and a few cases of fibrocystic change. 
bPrevious mammography was performed at least six months prior to the index mammogram in most cases.
cMaximum size was measured in 25 fibroadenomas and 10 phyllodes tumors.
Data are given as n (%), unless stated otherwise. 
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older than patients with fibroadenomas  
(1, 4, 9). Patients older than 50 to 55 
years are more likely to have a phyl-
lodes tumor (7). In the present study, 

age was not a useful discriminant, un-
like other studies (2, 4, 9). This find-
ing may be explained by the fact that 
a surgical excision was usually per-

formed in older patients at our insti-
tution if an initial CNB revealed a fi-
broepithelial lesion, regardless of other 
features suggestive of a fibroadenoma. 
This was mainly due to patient’s and 
the surgeon’s preference. 

Phyllodes tumors usually present 
with a clinically benign breast lump, 
which may be rapid growing (1, 10). 
Fibroadenomas, by contrast, tend to 
be stable or have minimal growth (10). 
The present study confirmed this ob-
servation; 80% of patients with phyl-
lodes tumors presented with a palpable 
breast mass, compared to 55% of the 
patients with fibroadenomas. Further, 
more phyllodes tumors increased in 
size over time (32% for phyllodes tu-
mors and 14% for fibroadenomas, P = 
0.025).

Interestingly, the present study iden-
tified a relationship between breast 
pain and phyllodes tumor (P = 0.009 on 
multivariable analysis). To our knowl-
edge, this feature has not been previ-
ously reported. Although possibly a 
statistical artifact, this finding may also 
be explained by the nature of phyllodes 
tumors, which interfere with the sur-
rounding breast parenchyma, either by 
stretching or by compressing it. In ad-
dition, the rapidly increasing size may 
cause pain. Nonetheless, pain is a very 
common and subjective symptom that 
is usually unreliable or of limited use as 
a clinical marker for any given disease. 
More evidence is needed for a definitive 
conclusion regarding this point.

Phyllodes tumors tend to be larger in 
size than fibroadenomas (2, 9, 10), as 
observed in the present study. Never-
theless, size was not a significant dis-
criminant upon multivariable analysis. 
This finding is easily explained by the 
fact that larger tumors tended to have 
clefts and cysts within the mass, and 
pathologists tended to diagnose phyl-
lodes tumors based on their size. The 
presence of clefts and cysts was also 
highly correlated with the presence of 
phyllodes tumors, as will be seen later. 
In a multivariable analysis, less import-
ant but collinear variables, such as size, 
were eliminated.

Previous studies reported a substan-
tial overlap in the characteristics of 
phyllodes tumors and fibroadenomas 
on the mammograms. Both tumors 
manifest as well-circumscribed, oval or 

Table 2. US findings in fibroadenoma and phylloides tumor

  Fibroadenomaa Phyllodes tumor 
  (n=172, unless  (n=40, unless
  stated otherwise) stated otherwise) P

Number of lesions   0.114

 1 31/168 (18) 4 (10)

 2 17/168 (10) 6 (15)

 3 20/168 (12) 4 (10)

 4 24/168 (14) 3 (8)

 5 12/168 (7) 0

 ≥6 64/168 (38) 23 (58)

Bilateral lesions 114/168 (68) 29 (73) 0.569

Previous USb 39 (23) 11 (28) 0.517

Enlarging mass 18/31 (58) 6/8 (75) 0.380

Orientation   0.705

 Long axis parallel to skin 158/167 (95) 37 (93)

 Long axis perpendicular 9/167 (5) 3 (8)

Shape of mass   0.671

 Round 7/167 (4) 2 (5)

 Oval 70/167 (42) 14 (35)

 Irregular  90/167 (54) 24 (60)

Margin of mass   0.386

 Circumscribed 59/167 (35) 11 (28)

 Gentle lobulation 92/167 (55) 28 (70)

 Microlobulation 4/167 (2) 1 (3)

 Indistinct 7/167 (4) 0

 Angular  5/167 (3) 0

Echo pattern   0.049

 Markedly hypoechoic 45/167 (27) 4 (10)

 Mildly hypoechoic 104/167 (62) 33 (83)

 Isoechoic 12/167 (7) 1 (3)

 Hyperechoic 6/167 (4) 2 (5)

Heterogeneous internal echo 86/167 (51) 34 (85) < 0.001

Internal round cystic space 24/167 (14) 24 (60) < 0.001

Internal cleft 1/167 (1) 16 (40) < 0.001

Posterior acoustic feature

 Enhancement 95/167 (57) 32 (80) 0.046

 Shadowing 11/167 (7) 1 (3)

 Combined 60/167 (36) 7 (18)

 None 1/167 (1) 0

Maximum size (cm), median (range)c 1.5 (0.5–10.1) 2.4 (0.8–11.7) < 0.001

aFibroadenoma group consisted of the fibroadenomas, fibroadenomas mixed with the proliferative 
change other than phyllodes tumors, and a few cases of fibrocystic change.
bPrevious US was performed at least six months prior to index mammogram.
cMaximum size was measured in 167 fibroadenomas and 38 phyllodes tumors.
US, ultrasonography.
Data are given as n (%), unless stated otherwise. 
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lobulated masses (1, 4, 9, 11). Howev-
er, high-density masses on a mammo-
gram have been reported to be more 
common in phyllodes tumors (10, 11). 
A high-density mass was also a useful 

mammographic feature suggestive of 
phyllodes tumors in the present study 
(P < 0.001). Because phyllodes tumors 
tended to be larger and have higher 
densities in the present study, they 

were also more likely to be visualized 
on a mammogram in the present study 
(P = 0.021).

The presence or absence of intratu-
moral calcifications have been report-
ed to be a significant discriminator by 
previous studies (12, 13). Calcifications 
are more common in long-standing 
fibroadenomas but are rare in phyl-
lodes tumors (12, 13). However, the 
frequency of calcified lesions did not 
differ between phyllodes tumors and 
fibroadenomas in the study of Yilmaz 
et al. (11), in agreement with the pres-
ent study. Most of the fibroepithelial 
lesions in the present study did not 
contain calcifications (82% of fibroad-
enomas and 85% of phyllodes tumors).

Advances in US imaging technology 
have allowed for more detailed evalua-
tions of lesions. Thus, US may provide 
accurate discrimination between phyl-
lodes tumors and fibroadenomas. One 
useful US feature regarding phyllodes 
tumors is the presence of cysts within 
a solid mass (Fig. 2) (1, 9, 11–14). These 
cystic areas represent focal necrosis or 
degeneration (11, 13, 14). The present 
study confirmed that the presence of 
round cystic spaces within the mass 
was associated with phyllodes tumors 
on both univariable analysis (P < 
0.001) and multivariable analysis (P = 
0.032). Other studies (10, 13, 15), how-
ever, found very few phyllodes tumors 
with internal cysts, concluding that 
these cysts were not pathognomonic 
for phyllodes tumors. These cysts may 
also be present in other well-circum-
scribed tumors, such as fibroadenomas 
or medullary carcinomas (11, 13, 15).

Although the US findings of clefts 
and round cystic spaces in phyllodes 
tumors might be important if con-
firmed by future studies, the current 
BIRADS classification does not explicit-
ly use these findings. Future modifica-
tions of the BIRADS system might in-
corporate these findings with the aim 
of distinguishing phyllodes tumors 
from fibroadenomas, perhaps by ap-
propriately upgrading the BIRADS clas-
sification whenever clefts and cysts are 
clearly noted in the radiologic images.

Microscopically, phyllodes tumors 
are characterized by a double-layered 
epithelial component arrayed in clefts 
and surrounded by a hypercellular 
stromal mesenchymal component. The 

Table 3. Pathologists’ suggestions and recommendations 

  Fibroadenomaa Phyllodes tumor
  (n=173) (n=40) P

Pathologist suggestion   <0.001

 FE, no comment 115 (66) 19 (48)

 FE, favoring fibroadenoma 28 (16) 1 (3)

 FE, favoring phyllodes 2 (1) 13 (33)

 FE, inconclusive 28 (16) 7 (18)

Excision recommended 22 (13) 9 (23) 0.114

aFibroadenoma group consisted of pure fibroadenomas, fibroadenomas mixed with the proliferative 
change other than phyllodes tumors, and a few cases of fibrocystic change.
FE, fibroepithelial lesion.
Data are given as n (%).

Table 4. Multiple logistic regression model for independent predictors of phyllodes tumorsa 

   Odds ratio 
Predictors (95% confidence interval) P

Symptoms 

 None 1 NA

 Palpable mass 3.44 (0.969–12.3) 0.056

 Breast pain 11.7 (1.95–70.3) 0.009

Presence of clefts on US 23.3 (2.46–220) 0.006

Presence of round cysts on US 3.32 (1.11–9.92) 0.032

Pathologist suggestion

 No further comments or equivocal suggestions 1 NA

 Favor fibroadenoma 0.183 (0.021–1.59) 0.124

 Favor phyllodes tumor 22.1 (3.73–131) 0.001

aAnalysis was based on 207 lesions in 194 patients.
NA, not applicable; US, ultrasonography.

Figure 1. An example of a heterogeneous echo pattern in a 1.8 cm mass. A 39-year-old woman 
presented with a palpable mass in her right breast. The histopathologic diagnosis from the 
excision is fibroadenoma.
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stroma often protrudes into the epi-
thelial lining spaces, forming a slit-like 
space or a leaf-like pattern; hence, it 
was given the name phyllodes, which 
means “leaf-like” in Greek (8). The 
slit-like nature of the cystic spaces in 
phyllodes tumors results in one of its 
US characteristics: the horizontally ori-
ented linear echoes or clefts (14). This 
finding is particularly important in our 
study. The presence of a cleft within 
the solid mass was strongly associated 
with phyllodes tumors upon both uni-
variable (P < 0.001) and multivariable 
analyses (P = 0.006) (Figs. 2, 3).

Heterogeneous echo patterns of the 
mass have been reported as one of the 
US features of phyllodes tumors (9, 10, 
13–15). The present study also showed 
that most phyllodes tumors (85%) dis-
played a heterogeneous echotexture, 
compared with 51% of fibroadenomas. 
Although this contrast was significant 
upon univariable analysis (P < 0.001), 
it was not significant upon multivari-
able analysis due to collinearity with 
other US features.

Other US features, including the ori-
entation of the mass, shape, margin, 
echo pattern, and posterior acoustic 
features, were not significantly differ-

ent between phyllodes tumors and fi-
broadenomas, in agreement with sev-
eral studies (1, 2, 4, 9). On the other 
hand, some studies (13, 15) have sug-
gested that a lobulated-shaped mass on 
US is often associated with phyllodes 
tumors, while Yilmaz et al. (11) report-
ed that a marked posterior acoustic en-
hancement is also an important char-
acteristic of phyllodes tumors. 

The present study investigated the 
significance of the presence of multi-
ple or bilateral lesions, based on the 
knowledge that multiple fibroadeno-
mas may occur in association with 
phyllodes tumors (10). Foxcroft et al. 
(10) reported that 31% of patients with 
phyllodes tumors had at least one con-
current fibroadenoma. According to 
the present study, 90% of patients with 
phyllodes tumors had more than one 
lesion, and 73% had bilateral lesions. 
However, a multiplicity of tumors and 
bilateral involvement were also com-
mon in patients with fibroadenomas 
in the present study, in which 81% 
of these patients had more than one 
lesion, and 68% had bilateral involve-
ment. Note that, because cysts and sol-
id nodules could not always be clearly 
distinguished in reviewed US images, 

the present findings should be inter-
preted with caution. 

As stated previously, it is difficult to 
discriminate histologically between 
phyllodes tumors and fibroadenomas 
(3, 7), particularly in CNB specimens. 
Even after the entire lesion has been 
excised, “gray areas” exist in diagno-
sis (7). Because CNB uses a sampling 
technique, it is even more difficult for 
pathologists to make a clear-cut di-
agnosis. Previous studies (3, 4, 7, 16) 
have described histologic features sug-
gestive of phyllodes tumors based on 
CNB specimens. These features consist 
of the degree of stromal hypercellu-
larity, stromal overgrowth, nuclear 
cytologic atypia, number of mitoses, 
amount of stroma relative to epithe-
lium, and infiltrative tumor borders. 
Using these morphologic criteria, pa-
thologists are able to make a diagnosis 
of phyllodes tumor from some CNB 
specimens. The present study found 
a high concordance between the sug-
gestion of pathologists for a diagnosis 
of phyllodes tumor or fibroadenoma 
from CNB pathology and the surgical 
pathology after a complete excision (P 
< 0.001). Dillon et al. (3) also found 
such a concordance. The importance 
of suggestions by the pathologist was 
confirmed by multivariable analysis in 
the present study.

There were several limitations to 
the present study. First, its retrospec-
tive nature resulted in some missing 
clinical data and limited our ability 
to evaluate the US features in some 
cases. Second, the study attempted to 
imitate real clinical practices, so patho-
logic slides and specimens were not 
reviewed. Thus, there might be some 
misclassification of CNB specimens. 
Third, approximately 40% of patients 
diagnosed as having fibroepitheli-
al lesions from CNB did not undergo 
an excision. Therefore, many patients 
were excluded, resulting in substantial 
selection bias. For example, patients 
with a higher risk of having malignant 
lesions, such as those with older age 
or larger lesions, were selected for sur-
gery. We did not investigate the long-
term follow-up of the excluded group 
of patients. It was possible that a sub-
stantial number of patients with phyl-
lodes tumors were in this group.

Figure 2. Benign phyllodes tumor in a 42-year-old woman. Arrowheads indicate internal cystic 
spaces. A cleft is marked by an arrow.
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In conclusion, the present study em-
phasized a multidisciplinary approach 
to distinguish phyllodes tumors 
from fibroadenomas in patients with 
CNB-diagnosed fibroepithelial lesions. 
Radiologists should search for the US 
characteristics of phyllodes tumors, 
particularly the presence of clefts or 
round cysts within solid masses. Pa-
thologists should search for histo-
pathologic characteristics of phyllodes 

tumors and make suggestions as to the 
most likely diagnosis. Clinical findings 
associated with the mass, particularly 
the symptom of breast pain, should be 
documented. All of these data could 
help the surgeon to decide whether the 
lesion should be surgically removed. 
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Figure 3. a–f. Borderline phyllodes tumor in 
a 50-year-old woman who presented with a 
mass in her right breast. This mass progressively 
enlarged over two years. Mammogram on 
mediolateral oblique view (a), US (b), and 
CT scan (c) show a 12 cm lobular mass with 
circumscribed border. Clefts are indicated by 
arrows. The cut surface of the gross specimen 
from a simple mastectomy (d) shows a 
variegate appearance with clefts (arrow) and 
small cysts. The border appears to be well 
circumscribed. The photomicrographs (e, f) 
show epithelium-lined clefts with moderately 
cellular stroma revealing hyperchromatic, 
pleomorphic nuclei with active mitotic 
activity. Focal ductal hyperplasia with apocrine 
metaplasia is observed (hematoxylin and eosin, 
×100 and ×400, respectively).
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