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Distant metastases in phyllodes tumours of
the breast: an overview

Valerie Cui Yun Koh, Aye Aye Thike and Puay Hoon Tan*
Abstract

Phyllodes tumours (PTs) of the breast are uncommon fibroepithelial neoplasms, comprising 0.3 – 1.0% of all primary
breast malignancies in Western countries, but accounting for a higher proportion of primary breast tumours in Asian
countries. They are graded as benign, borderline or malignant based on the World Health Organisation (WHO)
classification, according to a constellation of 5 histologic parameters. While most PTs carry a good prognosis,
malignant and occasionally borderline PTs have the potential to metastasize to distant sites. Although events of distant
metastasis are few, the prognosis for such patients is dismal, as they are often unresponsive to chemotherapy with
high mortality. This review seeks to provide an overview of this rare but important phenomenon of distant metastases
in PTs of the breast.
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Background
Phyllodes tumours (PTs) of the breast are uncommon
fibroepithelial neoplasms morphologically characterised
by benign double-layered epithelium surrounded by a
hypercellular stroma, which together exhibit a leaf-like
architecture [1]. They are classified into benign, border-
line, and malignant according to the World Health Organ-
isation (WHO) classification, based on the assessment of
5 histologic parameters – stromal cellularity, stromal aty-
pia, mitoses, stromal overgrowth, and tumour margins.
PTs comprise 0.3 – 1.0% of all primary breast tumours in
Western countries. In Asian countries however, PTs ac-
count for a higher proportion of primary breast tumours
and can also develop in younger patients [1].
The majority (60.0%–75.0%) of PTs are benign. Benign

PTs carry a good prognosis, and are generally well man-
aged with surgery, with a local recurrence rate of about
10.0%–20.0% [2–4]. Borderline and malignant PTs account
for 15.0 – 20.0% and 10.0 – 20.0% of all PTs respectively
[1]. Unlike benign PTs, malignant PTs, and occasionally
borderline PTs, can behave in a clinically aggressive man-
ner, with local recurrence rates of malignant PTs ranging
from 15.0 to 40.0%. Distant metastasis is rare, occurring
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nearly exclusively in malignant PTs at a rate of 9.0 – 27.0%.
Although a rare event, the prognosis of patients with me-
tastasis is very poor, as many are unresponsive to standard
chemotherapy with ensuing mortality [4].
As events of distant metastases in PTs are rare, there are

limited studies on this clinically important phenomenon.
This review seeks to provide a literature overview of PTs
with distant metastases.
Rates of metastasis in PTs
A summary of studies containing PTs with distant me-
tastases by various authors can be found in Table 1. The
overall rates of distant metastases in PTs range from 1.7
to 27.1% [5, 6], with an average of 5.6%, and vary accord-
ing to tumour grade. It is highly unlikely for benign PTs
to metastasize to distant sites; however, rare exceptions
do exist. Reinfuss et al. [7] documented 3 cases of be-
nign PTs that developed metastases, while Mangi et al.
[8], Chaney et al. [9], Asoglu et al. [10], and Abdalla
et al. [11] each recorded 1 case of metastatic benign PT
in their studies. In the study by Mangi and colleagues,
the case of benign PT that later metastasized was ini-
tially treated with a simple excision. The lesion was
2 cm in size and the surgical margins were <1 mm. Dis-
tant metastasis (site not mentioned) developed
36 months later and the patient underwent a total mast-
ectomy and radiotherapy, but eventually still succumbed
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to the disease. It is also noteworthy that the PT cases by
Mangi et al. and Asoglu et al. were categorised as low
grade, instead of benign. The average rate of metastasis
amongst benign PT is 0.4%, based on literature reports
(Table 1). It is acknowledged however, that accurate
grading relies on diligent sampling of these usually large
tumours, and it is possible that benign PTs that metasta-
sized may have been under-graded.
There is potential for borderline PTs to metastasize,

although the risk is very low. The rate of metastasis
amongst borderline PTs averages around 2.9% (Table 1),
as documented in 8 studies [5, 7, 10–15].
Although the occurrence of distant metastasis in be-

nign PTs is a rare and aberrant phenomenon, metastases
in malignant PTs have been recorded in quite a number
of studies (All studies in Table 1). Even though events
are still considered uncommon, the average metastatic
rate of malignant PT is around 20.0% (Table 1).

Sites of metastasis
Metastasis occurs mostly through the haematogenous
route [16]. The most common site of distant metastasis
for PT appears to be the lungs. Of the 21 studies which
mentioned sites of metastasis, 20 documented patients
whose PTs had spread were to the lungs. The second
most common site for PT metastasis is the bone, with
12 studies containing patients with bone metastases. A
picture of a malignant PT and its lung metastasis is
shown in Fig. 1.
Although the lungs and skeleton are the usual sites of

distant metastasis for PT, almost all other organs have
been shown to be afflicted, including the adrenal
glands [17], brain [7, 9–11, 17, 18], gastrointestinal
tract [17, 19–21], heart [22], kidney [23], liver [2, 10, 15,
16, 24, 25], mesentery [26], pancreas and pleura [15], ret-
roperitoneum [16], soft tissues [2, 5, 15, 26, 27], spleen
and thyroid [19], tonsil [28], uterus [19], and vulva [29].
Lymph node metastases are less frequent, although

10.0 – 15.0% of patients may present with clinical
lymphadenopathy, they are usually as a result of reactive
hyperplasia due to tumour necrosis or infection [11, 30].
In a study conducted by Gullett and colleagues [31],
9.0% of 1035 cases of patients with PT were subjected to
an axillary sampling of ≥ 10 lymph nodes but nodal in-
volvement was documented only in 9 patients. Of the 17
studies with information on lymph node metastasis in
Table 1, 10 of them recorded no lymph node metastasis.
With the exception of Sawalhi and Shatti [20], the
remaining 6 studies displayed a lymph node metastatic
rate of less than 5.0%. It is therefore not recommended
to perform routine axillary dissection [32].
Histologically, the majority of the metastases contain only

the stromal elements, without the epithelium [1, 32]. How-
ever, two unusual cases of metastatic PTs incorporating
epithelial components have been documented by West
et al. [33], and Kracht et al. [34]. The former described a
case of PT metastasizing to the lungs with the pulmonary
lesion containing the stroma, a well-differentiated myxoid
fibrosarcoma, and the epithelium, which was mono-layered
and appeared to be benign. The second case, recorded by
Kracht and colleagues, detailed a malignant PT with lipo-
sarcomatous differentiation that metastasized to the lungs.
The lung metastasis was a replication of the primary PT,
displaying both the benign epithelium (bilayered ductal
structures comprising luminal and basal cells) and malig-
nant liposarcomatous stroma.

Prognosis of patients with metastasis in PT
The majority of PTs carry a good prognosis; however,
patients who develop distant metastasis tend to have a
very dismal clinical outlook, oftentimes leading to death.
The time that it takes for distant metastasis to develop
can be very varied, from as short as 2 months post-
treatment [7, 26], to longer than a decade [17] (Table 1).
As patients with metastatic PTs may not respond well

to standard chemotherapy, death often ensues [4]. As
many as 15 studies summarized in Table 1 describe a
100.0% mortality rate amongst patients with metastatic
PTs. The remaining studies displaying metastatic PT
death rates had mortality rates exceeding 50.0%. The
time to death is also relatively short, ranging from 1.0
to 41.1 months from the diagnosis of distant metasta-
sis (Table 1).

Factors associated with metastasis
In 2012, a nomogram for predicting PT recurrences was
developed by Tan and colleagues [2], based on the as-
sessment of 4 predictive factors, namely, stromal atypia,
mitoses, overgrowth, and surgical margins (AMOS). This
nomogram was subsequently validated in two small case
series [35, 36]. Its widespread use in clinical practice is
limited by the rarity of PTs in general. Nevertheless, it is
being further validated in 2 larger cohorts [37, 38]. Al-
though several studies have looked into the various fac-
tors that may predict distant metastasis of PTs, none
were successfully established and universally recognised
as reliable predictors of PT metastasis, in part due to the
limited number of such events. One of the earlier studies
by Ward and Evans [19], which examined 26 cases of
cystosarcoma phyllodes (synonymous with PTs), found
that stromal overgrowth was significantly associated with
metastasis (p = 0.0014). Stromal overgrowth as a pre-
dictor of PT metastasis was also supported by 4 other
studies [5, 9, 10, 26].
Other clinico-pathological predictive factors for dis-

tant metastasis include severe nuclear pleomorphism
[26], mitotic activity [5, 26], positive surgical margins
[3, 5, 6, 11, 15, 26], large tumour size [6, 26, 39],



Fig. 1 a Primary malignant phyllodes tumour shows a fibroadenomatoid area juxtaposed to more cellular zones with pleomorphic cells. b Higher
magnification of the phyllodes tumour displaying malignant stromal cells with stromal overgrowth. c Metastatic phyllodes tumour to the lung,
composed only of malignant stromal cells
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presence of necrosis [3, 26], tumour grade [9, 11, 14,
15, 20, 24, 39], stromal cellularity and atypia, heterol-
ogous stromal elements [5], and young age [3].
Studies investigating the predictive value of biomarkers

for PT metastasis have also been performed. Al-Masri and
colleagues [40] studied the expression of CD10 in 43 cases
of PTs and found that positive CD10 expression was sig-
nificantly associated with the development of distant me-
tastasis (p < 0.05). Ren et al. [14] also noted in their study
that positive expression of Axl (p = 0.006) and ST6GalNA-
cII (p = 0.015) correlated significantly with distant metas-
tasis in PT. In another study by Tan et al. [41], high
stromal cytoplasmic expression of Six1 was shown to be
independently associated with distant metastasis and local
recurrence (p = 0.044).
Recent molecular developments in PTs have revealed

insights into the pathogenesis of PTs, in particular the
identification of recurrent mediator complex subunit 12
(MED12) somatic mutations, found in fibroadenomas
and all grades of PTs [42–45]. Mutations in FLNA
(28.0%), SETD2 (21.0%) and KMT2D (9.0%) were also
discovered, which are believed to contribute to tumour
progression in PTs [46]. Currently, the genomic features
of primary PTs and their metastases are not well under-
stood. Molecular studies on malignant PTs are few [47],
and to the best of our knowledge, no studies have fo-
cused on comparing the genomic profiles of primary
PTs and their metastases.

Conclusions
The clinical behaviour of PTs can be very unpredictable,
as seemingly benign PTs can recur as malignant PTs and
develop distant metastasis, while cases with malignant
histology may never exhibit metastatic behaviour at all.
However, it is clear that malignant PTs stand the highest
risk of developing distant metastases, compared to bor-
derline and benign PTs. The most common sites of
distant metastasis are the lungs and skeleton; however
nearly all other organs have been shown to be affected
as well. Patient prognosis is extremely poor after meta-
static spread, with death oftentimes ensuing. Several fac-
tors, such as stromal overgrowth, have been shown to be
significantly associated with the occurrence of distant
metastasis, although there are still no established robust
pathological characteristics to predict which cases of PTs
are at risk of developing distant metastasis. Future work
investigating the predictive factors of distant metastases
in PTs will be another step closer in identifying patients
who are at higher risk of developing distant metastasis,
in order to optimize their management.
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