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Abstract
Purpose This article aims to discuss the optimal surgical treatment for Phyllodes Tumor. A general overview of each grade will
be presented along with relevant findings in recent literature. An argument for a modification to current practice standards and
guidelines will be introduced as histological grading has become increasingly important.
Recent Findings Based on our literature review, benign phyllodes tumors have a mean local recurrence rate of 6.9% and a mean
distant metastasis rate of 0.01%. Recent studies have revealed there is no statistical difference in local recurrence for patients with
positive or negative margins following tumor resection of the benign grade.
Summary The National Comprehensive Cancer Network recommends wide local excisions with negative margins of 1 cm for all
Phyllodes Tumors. However, we believe these guidelines are obsolete as the histological benign grade has extremely low rates of
local recurrence and metastasis. In order to decrease patient morbidity, close surveillance and observation should be considered
over standard practice following a positive margin in benign Phyllodes Tumors.
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Introduction

Phyllodes tumors of the breast are rare fibroepithelial tumors
accounting for 2–3% of fibroepithelial breast lesions [1]. Until
the late 1970s, mastectomy was the standard surgical treat-
ment for all patients with phyllodes tumors, irrespective of
tumor size or histologic grade [2]. As evidence mounted, the
total mastectomy became obsolete as breast-conserving sur-
gery with wide local excision proved to be esthetically bene-
ficial with no significant difference in disease recurrence. It is
important to note that negative surgical margins have been
thought to be crucial to the success of the procedure. Yet, there

is no consensus on the appropriate margin width required for a
particular grade of phyllodes tumor [3]. Some investigators
propose a surgical margin greater than or equal to 10 mm
wide, whereas others do not believe the extent of resection
margin affects survival [4–6]. In this review, we will provide
a collective discussion on the current literature and treatment
for each grade of phyllodes tumor.

Current Practice
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It is widely accepted that the type of surgery performed (wide
local excision vs. mastectomy) for phyllodes tumors has little
to no prognostic value on local recurrence. Evidence identifies
that the major risk factor for local recurrence is surgical mar-
gin status. A 2005 study by Chen et al. reported that a positive
surgical margin was statistically correlated (P < 0.001) with
local recurrence in a population of 172 patients with a mean
follow-up of 71 months [7]. In 2012, Jang and colleagues
further strengthened these results demonstrating that a positive
resection margin was a strong prognostic factor for local re-
currence (P = 0.029) among 164 patients. Therefore, the
National Comprehensive Cancer Network (NCCN) guidelines
recommend wide local excision with tumor-free margins of
1 cm or greater for al l phyllodes tumors. These
breast-conserving therapies, or lumpectomies, are the primary
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surgical choice. When negative margins are difficult to
achieve, total mastectomy can be considered [8].

Risk Stratification by Histology and Its Impact
on Surgical Treatment

Phyllodes tumors of the breast are classified into benign, bor-
derline, and malignant grades based on the following histo-
logical characteristics: the degree of stromal hypercellularity,
stromal atypia, mitoses, stromal overgrowth, and margin sta-
tus [9]. Present NCCN guidelines suggest that these histolog-
ical grades are less decisive in the prognosis of local recur-
rence than the surgical margin status. Thus, phyllodes tumor
grades are often not discussed when differentiating treatment
pathways in clinical practice. However, this modality is evolv-
ing and recent studies have begun to emphasize the gravity of
histological subtyping. In 2013, Kim et al. [10] reported that
patients with benign, borderline, and malignant phyllodes tu-
mors had local recurrence rates of 5/145 (3.4%), 6/33 (18.2%),
and 7/15 (46.7%), respectively. Moreover, the breast cancer
study group of the Institut Curie [11•] noted that 7/114 (6.1%)
of benign and 8/34 (23.5%) of borderline phyllodes tumors
eventually developed local recurrence. In accordance with
these results, we conducted an extensive literature review
(Table 1) on phyllodes tumor to discuss and summarize the
prevalence of isolated local recurrence and metastasis with or
without local recurrence (Table 2). The results showed that
isolated local recurrence occurred in 6.9, 14.7, and 8.9% for
the benign, borderline, and malignant grades of phyllodes tu-
mor, respectively. Alternatively, distant metastasis with or
without local recurrence occurred in 0.01, 4.8, and 15% of
the benign, borderline, and malignant grades of phyllodes tu-
mor, respectively (Table 3). Survival outcomes were also in-
vestigated, but no pertinent conclusions were drawn due to a
lack of standardization (Table 4). Additionally, we performed
a comprehensive meta-analysis of 29 studies to examine the
risk of local recurrence respective to grade. The results con-
cluded that the overall local recurrence rates with a 95% con-
fidence interval for benign, borderline, and malignant phyl-
lodes tumor were 8, 19, and 24%, respectively. The manu-
script describing these results is still under review for
publication.

As available data sets increase, we question whether the
phyllodes tumor treatment guidelines should be reconsidered
for individual histological grades. Currently, the recommen-
dation is to excise 1 cm margin for all grades, but we argue
that such a width is frequently unnecessary. This is markedly
wider than the “no-ink” criteria utilized for breast conserving
surgery in invasive or a 2-mm margin for in situ breast cancer
[9, 12••]. Furthermore, Kim et al. reported that benign phyl-
lodes tumors have a low rate of local recurrence (3.4%), re-
gardless of surgical margin status or radiation therapy. Recent
data even infers that surgical margin status is only associated
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with the prognosis of malignant phyllodes tumors [10]. In
2011, a Danish retrospective study noted that only one (out
of 354) benign and one (out of 89) borderline phyllodes tu-
mors recurred after a mean follow-up of 98 months [11•].
Cowan and colleagues added that there was no statistically
significant difference in the risk of local recurrence between
patients with positive or negative margins in benign and
low-grade fibroepithelial neoplasms [12••]. Shaaban et al.
[15••] supported this notion reporting that 87% of patients
with benign phyllodes tumors and focally positive margin
involvement did not develop local recurrence. These authors
advocate for a “wait-and-watch” policy and close
surveillance.

This decision concerning further re-excision vs. surveil-
lance for benign phyllodes tumors with positive margins is
an ongoing debate. In 2016, Cowan and authors reported no
statistical difference in local recurrence for patients with or
without positive margins as well as no significant difference
in local recurrence for patients with or without re-excision
[15••]. Moo et al. [13••] substantiated these results with a
2017 study highlighting no difference in local recurrence
among 246 patients with benign phyllodes tumors and posi-
tive margins who underwent re-excision as opposed to those
that underwent observation.

We reported similar findings in a Chinese population at Sun
Yat-senMemorial Hospital of Sun Yat-sen University in 2015.
We routinely utilized an ultrasound guided vacuum-assisted
biopsy method to excise and analyze BI-RADs 3-4a lesions.
Those patients diagnosed with benign phyllodes tumors after
ultrasound guided vacuum-assisted biopsy did not receive ad-
ditional surgical re-excision for positive margins. We com-
pared the risk of local recurrence between those patients
who had only ultrasound guided vacuum-assisted biopsy
and those who completed surgical re-excision. In the end,
there was no statistical difference in the 5-year relapse-free
survival (RFS) (5 year RFS: 81.6 vs 88.7%, P = 0.11) [16].
This study has been acknowledged and included as evidence
in a recent international consensus conference on lesions of
uncertain malignant potential in the breast (B3 lesions) [17].
The subsequent recommendations by the consensus state that
benign phyl lodes tumors on ul t rasound guided
vacuum-assisted biopsy require surveillance only.
Re-excision is only justified in borderline and malignant phyl-
lodes tumors as a means to obtain clear margins. As the benign
grade comprises about 60 to 75% of all phyllodes tumors,
these updated guidelines may prevent unwarranted surgeries
and promote a better standard of care in clinical practice.
Together, we believe these articles justify the need for contin-
ued histological analyses and a resolution of the 1 cm wide
local excision recommendation for all phyllodes tumors.

Borderline phyllodes tumors are characterized by moderate
stromal cellularity, stromal atypia, and number of mitoses of
five to nine mitoses per ten high-power field (HPF). When



Table 1 Selected investigations on phyllodes tumors

Authors Country Sample size (n) Follow-up (months) Tumor grade

Benign Borderline Malignant

Kim et al. [10] South Korea 193 65 145 33 15

Lin et al. [5] Taiwan 33 33.6 8 13 12

Onkendi et al. [6] USA 67 120 0 15 52

Chen et al. [7] Taiwan 172 71 131 12 29

Chaney et al. [8] USA 101 47 59 12 30

Jang et al. [4] South Korea 164 33 82 42 40

Guillot et al. [11•] France 165 12.65 114 37 14

Borhani-Khomani et al. [18] Denmark 479 45.6 390* 89 0

Cowan et al. [12••] USA 90 57.7 52 19 19

Moo et al. [13••] USA 216 35.5 216 0 0

Ouyang et al. [16] China 225 35.5 225 0 0

Kapiris et al. [20] United Kingdom 48 108 0 0 48

Asoglu et al. [21] USA 50 91 0 3 47

Spitaleri et al. [28] Italy 172 85 68 42 62

Pandey et al. [29] India 37 43 0 0 37

Barth et al. [30] USA 46 56 0 16 30

Tan et al. [14] Singapore 552 56.9 399 103 50

*Benign includes six uncertain and 30 possible phyllodes tumors
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considering treatment, there is no standard approach with re-
gard to the wide local excision procedure. A precise surgical
margin width for the borderline grade has not been defined
and, l ike the benign grade, is highly contested.
Borhani-Khomani et al. [18] reported no correlation between
the resection margin width and the risk of local recurrence. In
this study, only 11% of patients with borderline phyllodes
tumors received wide local excisions (negative margin of at
least 1 cm), yet the overall local recurrence rate (9.0%)
remained remarkably low. In parallel, Cowan et al. [12••] stat-
ed that recurrence rates in borderline tumors have no associa-
tion with the original margin status. These authors argue that
the decision to excise to negative margins is unproven and
advocate for a more conservative management in borderline
phyllodes tumor cases. In contrast to these reports, Kim and
authors [10] asserted that the extent and type of surgery have
significant correlation with local recurrence rates. This article
revealed that 67% of women treated with a simple local exci-
sion had local recurrence, whereas 16.7% treated with wide
local excision and 16.7% of mastectomies developed recur-
rence. Due to the varying evidence in the treatment of border-
line phyllodes tumors, we believe in the more conservative
approach and use of wide loca l exc i s ion un t i l
evidence-based data proves otherwise.

Malignant phyllodes tumors are characterized by marked
nuclear pleomorphism, stromal cellularity, stromal over-
growth, and more than ten mitoses per ten HPF. These tumors
are much more likely to have distant metastasis than benign

and borderline phyllodes tumors. The lungs, pleura, and bone
are the most common sites of metastases [19, 20]. The pres-
ence of tumor cells in the resected margin is regarded as a
strong prognostic factor for local recurrence in malignant
phyllodes tumors. In 2013, Kim et al. [10] showed that posi-
tive surgical margins were significantly associated with a
shorter disease free survival. A study by Asoglu and col-
leagues [21] suggested that a margin width less than 1 cm
increased the risk for local recurrence fivefold in themalignant
grade. Of note, a 2006 report of 821 cases between 1983 and
2002 by Macdonald et al. showed that mastectomy did not
provide any survival benefit to breast-conserving surgery
when considering treatment for malignant phyllodes tumors
[22].

Biology Underlying Histologic Grades of Phyllodes
Tumors

The exact biology that underlies the qualitative differences
among each histological grade of phyllodes tumors is still
imprecise. But, it is thought that genetic discrepancies may
help account for the varying rates of local recurrence risk.
Piscuoglio et al. [23] conducted an analysis of phyllodes tu-
mors using massively parallel sequencing and showed that
mutations affecting cancer genes (e.g., TP53, RB1, SETD2,
and EGFR) were exclusively detected in borderline and ma-
lignant phyllodes tumors. This report proposed that there are,
in fact, genetic differences between the three grades of



Ta
bl
e
2

C
om

pa
ri
ng

pr
ev
al
en
ce

of
lo
ca
lr
ec
ur
re
nc
e
an
d
di
st
an
tm

et
as
ta
si
s

A
ut
ho
r

Sa
m
pl
e
si
ze

(n
)

N
um

be
r
of

is
ol
at
ed

L
R
(%

)1
N
um

be
r
of

m
et
as
ta
si
s
w
ith

or
w
ith

ou
tL

R
(%

)

B
en
ig
n2

B
or
de
rl
in
e

M
al
ig
na
nt

3
To

ta
l

B
en
ig
n2

B
or
de
rl
in
e

M
al
ig
na
nt

3
To

ta
l

K
im

et
al
.[
10
]

19
3

5/
14
5
(3
.4
)

6/
33

(1
8.
2)

7/
15

(4
6.
7)

18
/1
93

(9
.3
)

0
1/
33

(3
)

7/
15

(4
6.
7)

8/
19
3
(4
.1
)

L
in

et
al
.[
5]

33
0

2/
13

(1
5.
4)

4/
12

(3
3.
3)

6/
33

(1
8.
2)

0
1/
8
(7
.7
)

2/
13

(1
6.
7)

3/
12

(9
.1
)

O
nk
en
di

et
al
.[
6]

67
n/
r

8/
67

(1
1.
9)

8/
67

(1
1.
9)

n/
r

15
/6
7
(2
2.
4)

15
/6
7
(2
2.
4)

C
he
n
et
al
.[
7]

17
2

19
/1
31

(1
4.
5)

0
0

19
/1
31

(1
1.
0)

0
1/
12

(8
.3
)

2/
29

(6
.9
)

3/
13
1
(1
.7
)

C
ha
ne
y
et
al
.[
8]

10
1

3/
59

(5
.1
)

0
1/
30

(3
.3
)

4/
10
1
(4
.0
)

1/
59

(1
.7
)

0
7/
30

(2
3.
3)

8/
10
1
(7
.9
)

Ja
ng

et
al
.[
4]

16
4

12
/8
2
(1
4.
6)

9/
42

(2
1.
4)

10
/4
0
(2
5.
0)

31
/1
64

(1
8.
9)

0
0

4/
40

(1
0.
0)

4/
16
4
(2
.4
)

G
ui
llo

te
ta
l.
[1
1•
]

16
5

7/
11
4
(6
.1
)

8/
37

(2
1.
6)

0
15
/1
65

(1
0.
0)

0
0

2/
14

(1
4.
3)

2/
16
5
(1
.2
)

B
or
ha
ni
-K

ho
m
an
ie
ta
l.
[1
8]

47
9

22
/3
90
(5
.6
)

8/
89

(9
.0
)

n/
r

30
(6
.3
)

0
1/
89

(1
.1
)

n/
r

1/
47
9
(.
02
)

C
ow

an
et
al
.[
12
••
]

90
2/
52

(2
.8
)

0
n/
r

2/
90

(2
.2
)

0
1/
19

(5
.3
)

n/
r

1/
90

(1
.1
)

M
oo

et
al
.[
13
••
]

21
6

4/
21
6
(1
.9
)

n/
r

n/
r

4/
21
6
(1
.9
)

0
n/
r

n/
r

0

O
uy
an
g
et
al
.[
16
]

22
5

5/
22
5
(2
.2
)

n/
r

n/
r

5/
22
5
(2
.2
)

1(
.0
4)

n/
r

n/
r

1/
22
5
(.
04
)

K
ap
ir
is
et
al
.[
20
]

48
n/
r

n/
r

10
/4
8
(2
0.
8)

10
/4
8
(2
0.
8)

n/
r

n/
r

13
/4
8
(2
7.
1)

13
/4
8
(2
7.
1)

A
so
gl
u
et
al
.[
21
]

50
n/
r

1/
3
(3
3.
3)

7/
47

(1
4.
9)

8/
50

(1
6.
0)

n/
r

1/
3
(3
3.
3)

12
/4
7
(2
5.
5)

13
/5
0
(2
6%

)

S
pi
ta
le
ri
et
al
.[
28
]

17
2

4/
85

(5
.9
)

6/
68

(1
4.
3)

9/
62

(1
4.
5)

19
/1
72

(1
1.
0)

0
0

4/
62

(6
.5
)

4/
17
2
(2
.3
)

B
ar
th

et
al
.[
30
]

46
n/
r

0
0

0
n/
r

0
2/
30

(6
.7
)

2/
46

(4
.3
)

Ta
n
et
al
.[
14
]

55
2

48
/3
99

(1
2.
0)

16
/1
03

(1
5.
5)

4/
10
3
(8
.0
)

68
/5
52

(1
2.
3)

0
0

12
/1
03

(2
4.
0)

12
/5
52

(2
.2
)

1
LR

lo
ca
lr
ec
ur
re
nc
e;
is
ol
at
ed

lo
ca
lr
ec
ur
re
nc
e
al
so

in
cl
ud
es

lo
co
re
gi
on
al
re
cu
rr
en
ce

2
B
en
ig
n
ca
te
go
ry

al
so

in
cl
ud
es

po
ss
ib
le
,u
nc
er
ta
in
,a
nd

fi
br
oa
de
no
m
as

w
ith

ph
yl
lo
da
lf
ea
tu
re
s

3
M
al
ig
na
nt

ca
te
go
ry

in
cl
ud
es

bo
th

hi
gh
-
an
d
lo
w
-g
ra
de

m
al
ig
na
nt

ph
yl
lo
de
s
tu
m
or
s

58 Curr Breast Cancer Rep (2018) 10:55–61



Table 3 Cumulative
patient recurrence
outcomes

Total patients = 2810

Benign 1889

Borderline 436

Malignant 485

Mean of isolated local recurrence

Benign 131/1889 = 6.9%

Borderline 64/436 = 14.7%

Malignant 53/448*=11.8%

Total 247/2773*=8.9%

Mean of distant metastasis with or without
local recurrence

Benign 2/1889 = .01%

Borderline 21/436 = 4.8%

Malignant 67/448*=15.0%

Total 90/2773*=3.2%

*Patients from Pandey et al. removed

Table 4 Survival outcomes among relevant investigations

Authors Sample size (n) 5-year DFS or RFS (%)1 5-year overall
survival rate (%)

10-year overall
survival rate (%)

5-year cancer-
specific survival (%)

Benign Borderline Malignant

Lin et al. [5] 33 592 81 n/r n/r

Onkendi et al. [6] 67 n/r 67.93 n/r n/r 80

Chaney et al. [8] 101 n/r n/r n/r 88 79 n/r

Jang et al. [4] 164 77 65 45 n/r n/r n/r

Ouyang et al. [16] 225 851 n/r n/r n/r n/r n/r

Kapiris et al. 20] 48 n/r n/r 54 n/r n/r n/r

Asoglu et al. [21]* 50 n/r n/r n/r 75 57 n/r

Spitaleri et al. [28] 172 n/r n/r n/r n/r 94.6 n/r

Pandey et al. [29] * 37 n/r n/r 60 74 n/r n/r

1DFS disease-free survival, RFS relapse-free survival
2 The average of each cohort’s 5-year relapse-free survival of all three grades
3 The average 5-year disease-free survival of the borderline and malignant grades

*These studies deal with malignant phyllodes tumor only
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phyllodes tumors. Furthermore, a 2015 study by Tan [24] and
authors exposed, via exome sequencing, that borderline and
malignant phyllodes tumors harbored more mutations in
cancer-associated genes. Based on these studies, we suggest
that borderline and malignant phyllodes tumors have similar
genetic makeups and resulting biologic behavior. Therefore,
the same treatment algorithm should be employed, whereas
more conservative treatment can be applied to the benign
grade of phyllodes tumor.

In addition to the genetic background, the microenviron-
ment may also be an important factor in determining the bio-
logic behavior and risk for local recurrence. Kim et al. [25]
noted that the expression of cancer-associated fibroblast
(CAF)-related proteins was significantly associated with an

increasing histologic grade of phyllodes tumor. Specifically,
PDGFRα and PDGFRβ expression was increased in malig-
nant grades of phyllodes tumor. In 2017, Nie and colleagues
advanced this understanding by studying tumor-associated
macrophages. The authors demonstrated that these cells pro-
mote the malignant progression of breast phyllodes tumors by
inducing myofibroblast differentiation [26]. Taken together,
these reports imply that both the microenvironment and ge-
netics play a significant role in the progression of phyllodes
tumors. Continued research is necessary for a further appreci-
ation of specific biologic behavior between grades and addi-
tional prevention of poor outcomes.

Radiation Therapy for Local Control

The role of radiation therapy in the treatment of phyllodes
tumor is still controversial [27, 28]. The NCCN guidelines
state that local radiation therapy to the breast or chest wall is
only recommended if local recurrence has occurred [29].
Interestingly, the use of adjuvant radiation therapy has been
increasing in recent years according to the Surveillance,
Epidemiology, and End Results (SEER) program database,
but its efficacy is lacking conclusive data [22]. A 2009 pro-
spective, mult i- inst i tut ional study indicated that
margin-negative resection with adjuvant radiotherapy is ex-
tremely effective for local control of borderline and malignant
phyllodes tumors [30]. In 2014, a data analysis of 3120 pa-
tients with malignant phyllodes tumors from the National
Cancer Data Base also showed that the utilization of adjuvant
radiotherapy reduced local recurrence; however, it had no ef-
fect on both disease-free survival and overall survival [31].
Although the evidence is incomplete, we support the NCCN
guidelines on the use of local radiation for local recurrence
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and advocate that it may also be considered for malignant
phyllodes tumors if the width of the surgical margins is less
than 1 cm.

Conclusion

The histologic grades of phyllodes tumors are emerging as
important prognostic factors and should not be overlooked
during clinical decision-making. It is apparent now, more than
ever, that benign phyllodes tumors have a significantly lower
risk of local recurrence than the borderline and malignant
grades. Consequently, re-excision of positive surgical margins
in benign phyllodes tumors may not be justified. Recent stud-
ies suggest that a period of close surveillance may be most
appropriate. For borderline phyllodes tumors, a standardized
margin width remains unclear, although we recommend sim-
ilar treatment to that of malignant phyllodes tumors due to
genetic similarities and recent biological studies. The malig-
nant grade requires a wide local excision with negative surgi-
cal margins as supported by evidence. Radiotherapy should be
advised in the event of local recurrences and malignant cases
where negative margins are difficult to achieve.

Due to the low incidence and metastatic rates of phyllodes
tumors, it is not practical to conduct prospective randomized
studies. A multicenter, collaborative study using retrospective
data is an ideal way to continue to provide high-quality evi-
dence in order to guide clinical practices.
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