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Abstract

Objective: This study was performed to determine the subtypes of phyllodes tumor (PT) in

patients at a single tertiary healthcare center in Lebanon and to describe their characteristics

along with a review of the literature.

Methods: This single-institution retrospective cohort study included all cases of PTof the breast

treated at the American University of Beirut Medical Center from 1 January 2010 to 31

December 2014. The patients’ demographic data, tumor characteristics, treatment data, and

pathology reports were analyzed.

Results: Thirty patients were enrolled. Their median age was 42 years. In total, 66.7% had benign

disease and 22.3% had malignant disease. Twenty-seven patients underwent surgery, four received

radiotherapy, and one received systemic chemotherapy after PT progression. Twenty-seven

patients had no recurrence at the last follow-up, two had local recurrence, and one had meta-

static disease. All three patients with recurrence had an adequate negative surgical margin at the

first excision.

Conclusion: This is the first cohort of patients with PT described in Lebanon and one of few in

the Middle East. Our findings provide insight into the epidemiology, treatment modalities, and

prognosis of PT in this geographical region.
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Introduction

Phyllodes tumors (PTs), previously known as

cystosarcoma phyllodes, account for 0.5% to

1.0% of all breast tumors and 2.5% of all

fibroepithelial tumors.1,2 They derive their

neoplastic potential from mesenchymal cells

and are thus histologically distinguished from

adenocarcinoma of the breast.2 PTs are his-

tologically classified by the World Health

Organization (WHO) as benign (35%–

64%), borderline, and malignant (10%–

30%). Malignant PTs tend to recur and

metastasize at a higher frequency than the

other forms of PT.3 Surgical excision with

negative surgical margins is the mainstay of

treatment and is associated with relatively

high disease-free survival and long-term sur-

vival rates and a low recurrence rate.4,5

Radiation therapy (RT) is often used because

PT tends to be locally aggressive.6–8 The role

of chemotherapy and hormonal therapy has

not been established.

Study aims

Given the paucity of data regarding PT in

general and in the Middle East in particu-

lar, the aims of this study were as follows:

1. Review the cases of PT in patients

treated at a single tertiary health care

center in Lebanon
2. Describe the histological subtypes of PT

according to the WHO classification, the

characteristics of PT, and the survival of

patients with PT treated at a single ter-

tiary health care center in Lebanon

3. Compare the characteristics of patients

with PT treated at our center with the

data available in the literature

Methodology

This single-institution retrospective cohort

study was based on a chart review of all

cases of PT of the breast treated at the

American University of Beirut Medical

Center (AUBMC), a tertiary health care

center, from 1 January 2010 to 31

December 2014. Ethical approval for the

study was obtained from the American

University of Beirut Medical Center’s insti-

tutional review board. Patients were enrolled

in the study after they provided verbal

informed consent.
Patients of all ages with a histologically

proven PT of the breast were eligible for

inclusion. A list of patients with PT of the

breast treated at AUBMC was obtained

from the hospital’s medical records depart-

ment. Patients were enrolled in the study

after they provided verbal informed con-

sent. Each patient’s hospital medical chart

was reviewed for demographic data, clinical

data, and pathological findings. Pathology

reports were reviewed to obtain data on the

histological type, WHO tumor grade, and

Ki-67 value. Each patient’s treatment was

also evaluated (surgery, RT, systemic ther-

apy, combined-modality treatment, or

observation).
The data were compiled with IBM SPSS

Statistics for Windows, version 23.0 (IBM

Corp., Armonk, NY, USA) using identifi-

cation numbers. No patient names or case
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numbers were collected or used at any

point. Statistical analysis was performed

using SPSS. Descriptive analyses of demo-

graphics, treatment modalities, and tumor

characteristics were conducted.

Results

Patient characteristics

We identified 61 patients in our medical reg-

istry with a diagnosis of PT. However, 31 of

these patients did not undergo pathological

studies or surgical procedures at our insti-

tution; rather, they presented for a consul-

tation. Thus, our study cohort comprised

30 patients with histologically proven PT.

The median age of the study population

was 42 years (mean, 43 years). Only five

(16.7%) patients had a history of previous

cancer; one of these five had a history of

breast cancer (non-PT). Four patients had

a family history of breast cancer. None of

the patients had previously received RT.

Additionally, only one patient had a history

of oral contraceptive pill use, and none had

used hormonal replacement therapy. The

patients in the study had a mean of two

pregnancies (median, 1 pregnancy; range,

0–6 pregnancies) (Table 1).

Tumor characteristics

Of the 30 patients, 19 (63.3%) had left

breast disease, 10 (33.3%) had right breast

disease, and 1 (3.3%) had bilateral disease.

Twenty-one (73.3%) of the 30 patients

underwent a biopsy at our center, while
the rest of the patients brought biopsy
results that had been obtained at another
medical center. Twenty-seven (90.0%)
patients underwent surgical tumor removal.
Of these 27 patients, 23 (85.2%) underwent
partial mastectomy and 4 (13.3%) under-
went simple mastectomy. The median size
of the patients’ tumors was 4.5 cm, and the
mean was 5.0 cm. Of the 27 patients who
underwent surgery, pathological examina-
tion of the surgical specimen showed that
5 (18.5%) patients had positive surgical
margins. According to the WHO grading
system, 18 (66.7%) of the resected tumors
had benign features, 3 (11.1%) had border-
line features, and 6 (22.2%) showed malig-
nant features.

In our study population, four (13.3%)
patients received RT. Only one (3.3%)
patient received a combination of surgery,
RT, and systemic chemotherapy because of
progressive disease and the malignant
nature of the tumor. The three patients
who did not receive surgery were observed,
and their disease was still stable on the date
of the last follow-up (Table 2).

Current status

Twenty-seven of 30 (90.0%) patients were
stable at the last follow-up and had no dis-
ease recurrence. Three (10.0%) patients had
progressive disease with local tumor recur-
rence. One of these three patients had a
malignant tumor at the first diagnosis and
later developed metastasis to the thoracic

Table 1. Patient characteristics

Patient characteristics

Median age, years 42

History of cancer Yes 16.7% (n¼ 5) No 83.3% (n¼ 25)

Family history of breast cancer Yes 3.3% (n¼ 1) No 96.7% (n¼ 29)

Oral contraceptive pill use Yes 3.3% (n¼ 1) No 96.7% (n¼ 29)

History of ionizing radiation Yes 20.0% (n¼ 6) No 80.0% (n¼ 24)
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spine. The patient underwent resection of
the metastatic tumor followed by chemo-
therapy. Another patient had a borderline
tumor at the first diagnosis; the tumor
recurred twice in the same breast, and the
patient thus underwent surgical excision
twice. Positive margins were found follow-
ing the last excision, and the patient was
being closely observed with no recurrence
at the time of this writing. The third patient
with recurrence had a benign histology at
the first diagnosis; the tumor recurred
once in the same breast, and she underwent
surgical excision. She was still being closely
observed with no recurrence at the time of
this writing.

Discussion and review of

the literature

PT accounts for 0.5% to 1.0% of all breast
tumors and 2.5% of all fibroepithelial
tumors.1,2 It is composed of epithelial and
mesenchymal elements, the latter giving it
its neoplastic features.2 The WHO identi-
fied three types of PT on the basis of its
histologic characteristics: benign, border-
line, and malignant.9–11 These types help
to predict the likelihood of developing
local recurrence, metastatic disease, or
both. Many PTs are benign (35%–64%);
the benign and borderline types almost
never recur. Malignant tumors account for

10% to 30% of all PTs, and they have a
higher chance of recurrence and metastasis.3

PT occurs most frequently in women
aged 35 to 55 years and presents as a well-
circumscribed, smooth, firm, and rarely
painful mass.3,12 Hispanic and Asian
women and women with prior radiation
exposure to the chest are more prone to
developing PT.2,13

Because even benign PT is known to be
locally aggressive, it was historically treated
by mastectomy to ensure high rates of local
control and disease-free survival. However,
mastectomy has been replaced by breast-
conserving surgery (BCS) with adequate
surgical margins as the treatment of
choice, and the two techniques have been
found to provide comparable survival ben-
efits.14–17 The most common site of metas-
tases of PTs is the lung, followed by the
bone, heart, and liver.18 Because axillary
lymph node metastasis occurs in <1% of
patients with PT, axillary lymph node dis-
section is not routinely performed.19,20

Patients with clinically palpable axillary
nodes require axillary dissection; sentinel
node biopsy may be performed if nodes
are not palpable.21

The optimal treatment for PT is resec-
tion with a �1-cm margin all around, par-
ticularly for borderline and malignant PT.
The size of the tumor determines the choice
of surgery (lumpectomy versus wide local

Table 2. Tumor characteristics and treatments

Tumor characteristics and treatments

Side of breast tumor Left 63.3% (n¼ 19) Right 33.3% (n¼ 10) Bilateral

3.3% (n¼ 1)

Biopsy at our center Yes 73.3% (n¼ 21) No 22.7% (n¼ 9)

Surgery Yes 90.0% (n¼ 27) No 10.0% (n¼ 3)

Type of surgery BCS 85.2% (n¼ 23) Mastectomy 14.8% (n¼ 4)

Positive margins

following resection

Yes 18.5% (n¼ 5) No 81.5% (n¼ 22)

WHO grade Benign 66.7% (n¼ 18) Borderline 11.1% (n¼ 3) Malignant

22.2% (n¼ 6)

BCS, breast-conserving surgery; WHO, World Health Organization
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excision versus simple mastectomy).22

Notably, when tumor-free margins of at
least 1 cm cannot be achieved by BCS or
adjuvant RT for malignant PT, mastectomy
is indicated.23

The likelihood of local recurrence and dis-
tant metastasis in patients with PT is mainly
determined by the histotype of the tumor
and the margins after resection.17,24–27 In
two studies, all patients with recurrence of
PT had positive surgical margins.4,21 Thus,
negative margins might improve long-term
survival and disease-free survival and
reduce recurrence.4,5

Management of PT metastasis is gov-
erned by the same principles as management
of soft tissue sarcoma.28 Wide local excision
is the first-line surgical treatment regardless
of histological grade; however, mastectomy
is necessary if the disease recurs.29

Role of chemotherapy

A role for adjuvant chemotherapy or hor-
monal therapy in PT has not yet been estab-
lished. The epithelial cells of adenocarcinoma
express estrogen receptor-alpha, which
responds to hormonal therapy. In contrast,
the malignant nature and metastatic behavior
of PT are due to the expression of estrogen
receptor-beta by stromal cells.30,31

The earliest data on the use of systemic
chemotherapy came from case reports and
case series in the 1980s and 1990s, in which
diverse regimens and combinations of cyto-
toxic chemotherapy were used with variable
responses. In one case series of three
patients with metastatic malignant cystosar-
coma phyllodes, a significant clinical
response was observed in two patients
who received cisplatin and etoposide.32 In
another case series of four patients who
received ifosfamide alone, complete remis-
sion was achieved in two patients.33

A study of 162 patients in India revealed
no improvement in survival in some
patients with metastatic disease who

received doxorubicin and ifosfamide, but
the authors provided no statistics or further
details in relation to this finding.34 A retro-
spective observational study in Tunisia
enrolled 30 patients with primary breast
sarcoma, 18 of whom had phyllodes sarco-
ma.35 Ten patients (33%) received adjuvant
doxorubicin and ifosfamide, but no data on
outcomes in relation to chemotherapy alone
were reported.35 A retrospective study of
165 patients from Institut Curie in France
included eight patients who received six
cycles of adjuvant doxorubicin with ifosfa-
mide for 6 cycles, but the benefit of chemo-
therapy remained unproven.36 Another
study at Institut Curie included 25 patients,
13 (52%) of whom received anthracycline-
based adjuvant chemotherapy; however,
the authors could not determine the role of
chemotherapy in overall and progression-
free survival.27

Only one observational study on the role
of chemotherapy in the treatment of PT of
the breast has been published.37 This study
enrolled 28 women; 17 underwent adjuvant
chemotherapy, while the remaining 11
women were only clinically followed up.
The outcomes of the women in the adjuvant
chemotherapy arm were worse than those of
the women in the observation arm: the
5-year recurrence-free survival rate was
58% in the chemotherapy group versus
86% in the observation group, but the dif-
ference was not statistically significant.
The 5-year overall survival rate was 58%
in the chemotherapy group versus 69% in
the observation group.37 It is importance to
note that this study was nonrandomized and
underpowered, and the differences failed to
achieve statistical significance.

The above findings clearly indicate that
definitive evidence regarding the role of che-
motherapy, the indications for chemothera-
py, and the best treatment regimen has yet
to be published. Molecular studies might
offer an answer in the future. For example,
next-generation sequencing of metastatic
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malignant PT at MD Anderson Cancer
Center in the United States revealed high
expression of markers of sensitivity to
taxane-based therapies (TLE3) and especial-
ly to albumin-bound paclitaxel (SPARC).38

Role of radiation therapy

Because of the absence of large prospective
trials, the role of adjuvant RT remains
debatable despite its common use in patients
with positive or close resection margins.
Postoperative RT after BCS needs to be con-
sidered irrespective of the margin status
because it offers better local control despite
the absence of convincing evidence of a sur-
vival benefit.6–8

A review of the Surveillance,
Epidemiology, and End Results Program
(SEER) data from 1983 to 2002 indicated
that patients who received postoperative
RT had poorer treatment outcomes than
those who did not.1 However, the sample
size was small and there were some missing
data for crucial pathologic factors that could
not be included in the multivariate analysis.
A prospective study of margin-negative BCS
followed by RT showed no local recurrence
at the 5-year follow-up,7 whereas two other
studies revealed a 22% to 50% local recur-
rence rate of malignant PT of the breast
after margin-negative BCS.39,40

Belkacémi et al.39 also reported that
additional RT provided local control in
patients with malignant and borderline PT
who had undergone wide excision and had
a tumor-free margin of �1 cm (10-year
local control rate of 86% in those who
received RT and 59% in patients without
RT, p¼ 0.02); however, additional RT had
no effect on disease-free survival or over-
all survival.

A meta-analysis of eight studies showed
a significant decrease in the risk of local
recurrence in patients with borderline and
malignant PTs who received adjuvant RT
after BCS (hazard ratio [HR], 0.31; 95%

CI, �0.10–0.72), but there was no differ-
ence in the combined HR for local recur-
rence in the total mastectomy group with
versus without RT (HR, 0.68; 95% CI,
�0.28–1.64). However, overall survival
and disease-free survival were not altered
by adjuvant RT in either group.41

An analysis of the National Cancer
Database demonstrated reduced local recur-
rence (HR, 0.43; 95% CI, 0.19–0.95) in
patients who received adjuvant RT (14.3%
of the study population), but adjuvant RT
had no impact on disease-free survival or
overall survival.8 Mitus et al.23 reported a
similar 5-year disease-survival rate (83.3%)
in patients with tumor-free margins of
<1 cm who underwent BCS along with RT
and in patients with tumor-free margins of
�1 cm who only underwent BCS.

An analysis of the updated SEER 18
data (1983–2013), which involved 1974
patients with malignant PT of the breast,
showed that patients with more adverse
prognostic factors were treated with post-
operative RT and that BCS was not statis-
tically different from the non-RT group,
regardless of the type of surgery.42

Our study population

The median age of our study population
(42 years) is consistent with the median
age range of 35 to 55 years reported in the
literature.3,12 Most of the tumors in our
study population (66.7%) were benign
according to the WHO grading system,
slightly exceeding the 35% to 64% rate of
benign disease cited in the literature.3 This
discrepancy may be related to the small
sample size of our population. Our finding
that 22.2% of patients had malignant dis-
ease is consistent with previous studies,
which showed that 10% to 30% of patients
with PT have a malignant course.3

As stated earlier, total mastectomy
and BCS offer comparable survival
benefits.14–17 Most of the patients in the
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present study underwent BCS, and only
13.3% underwent mastectomy. The prefer-
ence for BCS is not related to the overall
survival benefit but rather to advantages of
BCS that are unrelated to the disease.

Chemotherapy was not shown to have a
significant role in the treatment of PT.
Multiple retrospective studies and case
series have produced conflicting reports con-
cerning the benefit of chemotherapy.30–33,38

Hence, in our study population, the physi-
cians’ choice to not prescribe chemotherapy
for most patients was justified. Only one
patient received chemotherapy as part of
her treatment; therefore, the sample size
was not sufficient to determine the survival
benefit of chemotherapy in our study.

Four patients in our population received
adjuvant RT. Other studies have indicated
that RT for PT offers no survival advantage
over surgery alone. However, RT needs to
be considered to boost the effect of surgery
and improve local disease control.6–8 While
most patients in our study did not develop
disease recurrence despite the absence of
RT, the sample size was not large enough
to determine the benefit of RT in terms of
local control.

Finally, studies have shown that negative
margins following resection might improve
long-term survival and reduce disease recur-
rence.4,5,21 However, the patients with pos-
itive margins in our study did not develop
disease recurrence, while the three patients
with progressive or recurrent disease had
previously attained negative margins fol-
lowing surgical tumor resection. This
could again be explained by the rather
small size of our sample because no statis-
tical significance was extrapolated from
these data.

As noted above, this study is limited by
the small number of patients included in the
analysis. This limitation is caused by
the rather small population in Lebanon,
the rarity of PT, and the inclusion of only
one hospital center. The data extraction

relied solely on a review of paper-based
medical records, with the inherent limita-

tions and operator-dependence of these
medical records. Nevertheless, this remains
the first cohort of patients with PT

described in Lebanon and one of few
described in the Middle East, and it pro-
vides helpful insight into the epidemiology,

treatment modalities being used, and prog-
nosis of PT in this geographical region.

Conclusion

PTs are locally aggressive and mostly
benign breast tumors with significant sur-

vival and cure rates. BCS and mastectomy
are the first line of treatment for such
tumors. Patients may receive RT to

improve local control and decrease local
recurrence rates. Chemotherapy has not
been shown to play a definitive role in the

treatment of PT to date. Despite the small
sample size of our study population, it
remains mostly consistent with the available

literature regarding the epidemiology,
tumor characteristics, and treatment

course of PT.
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et al. Retrospective analysis of 25 women

with malignant cystosarcoma phyllodes–

treatment results. Arch Gynecol Obstet

2004; 269: 278–281.
15. Staren ED, Lynch G, Boyle C, et al.

Malignant cystosarcoma phyllodes. Am

Surg 1994; 60: 583–585.
16. Zurrida S, Bartoli C, Galimberti V, et al.

Which therapy for unexpected phyllodes

tumour of the breast? Eur J Cancer 1992;

28: 654–657.
17. Moffat CJ, Pinder SE, Dixon AR, et al.

Phyllodes tumours of the breast: a

8 Journal of International Medical Research

http://orcid.org/0000-0002-8483-0938
http://orcid.org/0000-0002-8483-0938
http://orcid.org/0000-0002-8483-0938


clinicopathological review of thirty-two

cases. Histopathology 1995; 27: 205–218.
18. Abe M, Miyata S, Nishimura S, et al.

Malignant transformation of breast fibroa-

denoma to malignant phyllodes tumor: long-

term outcome of 36 malignant phyllodes

tumors. Breast Cancer 2011; 18: 268–272.
19. Salvadori B, Cusumano F, Bo RD, et al.

Surgical treatment of phyllodes tumors of

the breast. Cancer 1989; 63: 2532–2536.
20. Chen WH, Cheng SP, Tzen CY, et al.

Surgical treatment of phyllodes tumors of

the breast: retrospective review of 172

cases. J Surg Oncol 2005; 91: 185–194.
21. Mangi AA, Smith BL, Gadd MA, et al.

Surgical management of phyllodes tumors.

Arch Surg 1999; 134: 487–493.
22. Cohn-Cedermark G, Rutqvist LE,

Rosendahl I, et al. Prognostic factors in

cystosarcoma phyllodes. A clinicopathologic

study of 77 patients. Cancer 1991;

68: 2017–2022.
23. Mitus J, Reinfuss M, Mitu�s JW, et al.

Malignant phyllodes tumor of the breast:

treatment and prognosis. Breast J 2014;

20: 639–644.
24. Abdalla HM and Sakr MA. Predictive fac-

tors of local recurrence and survival follow-

ing primary surgical treatment of phyllodes

tumors of the breast. J Egypt Natl Canc Inst

2006; 18: 125–133.
25. Kapiris I, Nasiri N, A’Hern R, et al.

Outcome and predictive factors of local

recurrence and distant metastases following

primary surgical treatment of high-grade

malignant phyllodes tumours of the breast.

Eur J Surg Oncol 2001; 27: 723–730.
26. Sotheran W, Domjan J, Jeffrey M, et al.

Phyllodes tumours of the breast–a retrospec-

tive study from 1982–2000 of 50 cases in

Portsmouth. Ann R Coll Surg Engl 2005;

87: 339–344.
27. Haberer S, Laé M, Seegers V, et al.

[Management of malignant phyllodes

tumors of the breast: the experience of the

Institut Curie]. Cancer Radiother 2009; 13:

305–312[in French, English Abstract].
28. Zhou ZR, Wang CC, Yang ZZ, et al.

Phyllodes tumors of the breast: diagnosis,

treatment and prognostic factors related to

recurrence. J Thorac Dis 2016; 8: 3361–3368.

29. Bhargav PR, Mishra A, Agarwal G, et al.

Phyllodes tumour of the breast: clinicopatho-

logical analysis of recurrent vs. non-recurrent

cases. Asian J Surg 2009; 32: 224–228.
30. Sapino A, Bosco M, Cassoni P, et al.

Estrogen receptor-beta is expressed in stro-

mal cells of fibroadenoma and phyllodes

tumors of the breast. Mod Pathol 2006;

19: 599–606.
31. Tse GM, Lee CS, Kung FY, et al. Hormonal

receptors expression in epithelial cells of

mammary phyllodes tumors correlates with

pathologic grade of the tumor: a multicenter

study of 143 cases. Am J Clin Pathol 2002;

118: 522–526.
32. Burton GV, Hart LL, Leight GS Jr, et al.

Cystosarcoma phyllodes. Effective therapy

with cisplatin and etoposide chemotherapy.

Cancer 1989; 63: 2088–2092.
33. Hawkins RE, Schofield JB, Wiltshaw E,

et al. Ifosfamide is an active drug for chemo-

therapy of metastatic cystosarcoma phyllo-

des. Cancer 1992; 69: 2271–2275.
34. Narayanakar RP, Gangaiah DM, Althaf S,

et al. Cystosarcoma phyllodes: pathological

enigma: a retrospective review of 162 cases.

Indian J Cancer 2015; 52: 365–368.
35. El Amine Elhadj O, Nasri M, Thabet S,

et al. [Primary breast sarcomas: about 30

cases treated at Salah-Azaiez institute in

Tunisia]. Cancer Radiother 2017; 21: 45–50

[in French, English Abstract].
36. Guillot E, Couturaud B, Reyal F, et al.

Management of phyllodes breast tumors.

Breast J 2011; 17: 129–137.
37. Morales-Vasquez F, Gonzalez-Angulo AM,

Broglio K, et al. Adjuvant chemotherapy

with doxorubicin and dacarbazine has no

effect in recurrence-free survival of malig-

nant phyllodes tumors of the breast. Breast

J 2007; 13: 551–556.
38. Jardim DL, Conley A and Subbiah V.

Comprehensive characterization of malig-

nant phyllodes tumor by whole genomic

and proteomic analysis: biological implica-

tions for targeted therapy opportunities.

Orphanet J Rare Dis 2013; 8: 112.
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