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Abstract

Introduction: Phylloides tumors (PT) represent a rare entity of 
fibroepithelial breast tumors. The incidence ranges between 0.3-1% of 
all breast tumors. PT tend to have a high local recurrence rate, ranging 
between 28-46% after local excision. Due to their very low incidence, 
the available evidence is limited. A recent review of the literature 
accompanied by a presentation of routine and extraordinary PT cases 
from our hospital focuses on an update for treatment and oncological 
outcome of this rare entity. 

Patient and method: A Medline analysis was performed to extract 
recent literature on PT. The review of the literature was matched 
with a retrospective analysis of all PT cases treated between 2003 
and 2012 in our hospital. The analysis included PT characteristics 
and histology, surgical procedures and an outcome evaluation. A 
case demonstration was included to visualize an extreme rare and 
challenging, infiltrating PT.

Results: In our study, 2 out of 9 patients suffered from benign 
PT (BPT) (22.2%), one from borderline PT (BLPT) (11.1%) and six from 
malignant PT (MPT) (66.7%). The tumor size ranged from 2.5 to 4 cm for 
BPT, 1.5 cm for BPLT and 4.5 to 23 cm for MPT. Six patients underwent 
local excision, while 2 patients were treated with mastectomy and one 
patient required individualized surgery by a multi surgical approach 
with radical tumor resection and plastic surgical reconstruction. This 
complex case is demonstrated separately. All nine patients underwent 
surgery with disease-free margins (100%). The review of the literature 
revealed no existing guidelines for the treatment of PT, thus the 
therapeutical management remains without standardization. There is 
consensus, that surgery is the 1st line therapy of PT and ranges from 
local excision, mastectomy to radical, wide resections. The inalienable 
factor for prognosis appears to be a margin-free-resection > 1 cm. 

Conclusion: Only in rare cases, complex and individualized, 
multi surgical approaches with plastic surgical reconstruction are 
necessary for PT. While most cases are seen as MPT, even BPT and 
BLPT tend to malignant transformation, local recurrence and systemic 
spread. Treatment requires an individual approach due to the varying 
biological features and tumor size. From literature perspective, disease-
free specimen margins are the prime principle for all PT subtypes to 
achieve optimal oncological treatment.

Background
Phylloides tumors (PT) – also known as Cystosarcoma phylloides- 

are rare neoplasms of the breast [1]. They were initially described by 
Müller in 1838 [2]. In 1982, the WHO altered the original description 
“cystosarcoma phylloides” into the term “phylloides tumor” which 
accounts for the varying biological characteristics. Predominantly, 
women at age ranging between 35-45 years develop PT [3]. Among 
all breast cancer entities, the incidence is <1% [1]. As a consequence 
of its low incidence worldwide, diagnosis, treatment and prognosis 
of this rare entity is non-standardized and based on limited evidence 
[4]. 

From clinical perspective, PT prone to grow rapidly, and distant 

metastases are rare even in large tumours which has been reported in 
0-20%. Haematogenous metastatic spread involves the lung (66%), 
bones (28%) and the liver in up to 15% [1,5-7]. The incidence of 
lymphatic dissemination to axillary lymph nodes is 1.5% [5,8]. After 
surgical or multimodal treatment, the mean 5-year survival rate is 
90% [3].

Histologically, PT originate from the intralobular stroma of the 
breast and are characterized by both epithelial and mesenchymal cells 
[8]. PT are classified analogue to Elston and Ellis as benign (BPT), 
borderline (BLPT), or malignant (MPT) [9]. The classification is 
based on histological evaluation of potential cellular atypia, anaplasia, 
the degree of mitotic activity and infiltration rate [5]. Interestingly, 
even BPT metastasize and tend to recur in up to 46% [10]. Generally, 
the primarily recommended therapy is the surgical approach and 
varies from local excision of BPT to radical, wide resection of MPT. 
Early diagnosis and oncological surgery with disease-free margins are 
parameters with a significant influence on the prognosis. 

The aim of this study was to provide an update on treatment 
paths and oncological outcome of the rare entity of PT by running 
a retrospective analysis of PT treated in our institution and a review 
of the recent literature. Based on the results and the literature, we 
attempted to provide an up-to-date treatment protocol for PT.

Patients and Methods
Patients

We performed a retrospective analysis of patients between 2003 
and 2012 (10 years), who were diagnosed with PT and underwent 
treatment at our institution. Medical records of these patients were 
reviewed and clinical characteristics retrieved, included gender, age, 
oncological features of PT including tumor size and tumor location, 
type of surgery, histological data regarding subtype of PT and disease-
free margins, survival rate, morbidity and mortality (Table 1). 

Definitions

Histopathology: The final diagnosis of PT was based on the 
histological criteria analogue to Elston and Elli: PT were divided into 
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benign (BPT), borderline (BLPT), or malignant (MPT) PT [9]. 

Surgical procedure: 

1.)	 Local excision, characterized by a margin-free removal of 
the tumor, whereas the disease-free margin is <1.0 cm.

2.)	 Wide excision, characterized by a margin-free removal of 
the tumor, whereas the disease-free margin is >1.0.

3.)	 Mastectomy, subdivided into simple, total or radical 
mastectomy.

4.)	 Individualized radical wide tumour resection, p.r.n with 
reconstruction 

The indication for the type of surgical procedure was based on 
preoperative imaging with regard to tumor extend and/or invasive 
growth. If a pretherapeutic core needle biopsy was performed and 
BLPT or MPT were histologically approved, staging investigations 
including abdominal ultrasound and chest X-ray were perfomed 
routinely, while CT-scan and skeletal scintigraphy were indicated on 
an individual basis.

Literature review

We conducted a systematic literature research in Medline, using 
the terms “phylloides tumors”, “cystosarcoma phylloides” and “breast 
mass”.

Number of cases 9

Gender female

Age - mean 62 years

Age - range 45-83 years

Tumor size 1,5-23cm  

Histology

BPT (n) 2

BLPT (n) 1

MPT (n) 1

Therapy

LE (n) 6

M (n) 2

IRS (n) 1

number of margin-free 
disease (n; %) 9;   100

RTX (n) 3

CTX (n) 1

Number of cases with 
follow up

2 6-16 months

local recurrence (%) 0

metastatic spread (%) 0

Table 1: Characters of own treated patients.

BPT: Benign Phylloides Tumor; BLPT: Borderline Phylloides Tumor; MPT: 
Malignant Phylloides Tumor; LE: Local Excision; M: Mastectomy; IRS: 
Individualized Radical Wide Tumour Resection; RTX: Adjuvant Radiatio; CTX: 
Adjuvant Chemotherapy

Author Year All Therapy BPT BLPT MPT

number 
of cases

number 
of cases 
with fol-
low up

local re-
currence 

(%)

metastatic 
spread 

(%)
LE M MRM RM IRS

not 
de-

fined
RTX CTX not de-

fined

num-
ber of 
cases 
with 

follow 
up

local 
re-
cur-

rence 
(%)

meta-
static 

spread 
(%)

num-
ber of 
cases 
with 

follow 
up

local 
recur-
rence 
(%)

meta-
static 

spread 
(%)

num-
ber of 
cases 
with 

follow 
up

local 
recur-
rence 
(%)

meta-
static 

spread 
(%)

Treves 1951 77 72 25 12 46 22 2 7 not de-
fined 36 11 0 18 22 0 18 50 50

Pietruszka 1978 42 6 4 13 19 4 2 2 0 0

Stanley 1988 23 23 26 22 11 5 7 not de-
fined

Salvadori 1989 81 71 20 3 11 18 1 1 40 0  24 4 0 26 38 4 21 14 5

Kario 1990 34 34 7 0 30 1 3 0 0 0 22 8 4

Cohn 1991 77 77 19 21 24 53 0 0 24 0

Ciatto 1992 59 59 29 5 5 24 0 0 30
not 
de-

fined

not de-
fined 22 23 0 12 25 0 25 36 12

Bennett 1992 30 30 17 3  not de-
fined 14 21 0 5 0 0 11 18 9

Grimes 1992 187 100 28 8-12 51 27 0 22 32 9 27 26 22-37

Moffat 1995 32 32 22 0 17 15
not 
de-

fined

not de-
fined 23 26 0 4 0 0 3 20 0

Mallebre, B. 1996 12 12 2 0 2 4 0 6 0 2 0

Renner 2005 85 85 23 ? 61 0 0 22 0 2 8 4

Average 
in % 18.7 7  18.7 0 19.5 2.2 27.3 15.2

Table 2: Synopsis of the literature.

BPT: Benign Phylloides Tumor; BLPT: Borderline Phylloides Tumor; MPT: Malignant Phylloides Tumor; LE: Local Excision; M: Mastectomy; MRM: Modified Radical 
Mastectomy; RM: Radical Mastectomy; IRS: Individualized Radical Wide Tumour Resection; RTX: Adjuvant Radiatio; CTX: Adjuvant Chemotherapy
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Analysis of each reference included objectification of the total 
number of included patients, local recurrence rate, rate of metastatic 
spread, surgical approach and application of adjuvant radiation or 
chemotherapy (Table 2). Some studies enabled separated evaluation 
of tumor subtype (BPT, BLPT and MPT) was possible. All further 
results from literature review are displayed in Table 2. 

Ethics statement

According to the local ethics committee based on the declaration 
of Helsinki, further ethical consultation and approval was not 
necessary, because only routine data based were anonymously 
analysed without further intervention.

Results
Own data

Retrospective chart review revealed 9 eligible cases of female 
patients with PT treated between 2003 and 2013. The mean age was 
62 years, ranging from 45-83 years. Histological evaluation revealed 
2 out of 9 patients suffering from BPT (22.2%), one from BLPT 
(11.1%) and 6 from MPT (66.7%) (Table 1). The size of the tumors 
ranged from 2.5 to 4 cm for BPT, 1.5 cm for BPLT and 4.5 to 23 cm 
for MPT. All patients primarily received a surgical treatment under 
curative intention (Table 1). Six patients underwent a local excision, 
hereunder two cases with a BPT, one with a BLPT and 3 with a MPT 
histologically. Two patients, who suffered from MPT, underwent a 
mastectomy. The MPT patient with a diameter of 23 cm was a rare 
and complex case which required multi surgical management with 
individualized radical wide tumour resection by radical mastectomy 
and partial chest wall resection followed by reconstruction with 
alloplastic mesh, a regional transposition flap and mesh graft 
transplantation. This case is further summarized and displayed in 
Figures 1-3. 

All patients underwent surgery with disease-free margins (100%). 
With a postoperative mortality rate of 0%, no minor or major surgical 
complications occurred (0%).

In three cases with MPT, adjuvant radiotherapy was performed 
(Table 1): Two patients received postoperative radiotherapy because 
of safety margin <1 cm. One patient received postoperative radio- 
and chemotherapy simultaneously, because of coincidentally 
diagnosed breast cancer. Seven patients were lost to follow-up. Only 
two patients, who suffered from MPT, could be re-evaluated. In both 

cases no local recurrence or metastatic spread was found (Table 1). 
Follow-up time was 6 and 16 months.

Literature review

Most available studies on PT between 1951 and 2014 have a 
retrospective design with analysis of clinicopathological data. Renner 
and co-workers performed a computer assisted survey from April 2000 
to June 2001, which was carried out in 24 surgical and gynaecological 
departments in Austria [11]. They collected information on 
PT-treatment, follow-up care and long-term results [11]. They 
concluded, that also patients with borderline and benign lesions 
should be scheduled for regular follow-ups [11]. A breast-conserving 
operation with disease-free margins of the specimen should be the 
primary objective, since even malignant tumours seldom metastasize 
[11]. A prospective, multi-institutional study prospectively enrolled 
patients who were treated with a margin-negative breast-conserving 
resection for BLPT or MPT and adjuvant radiotherapy [12]. Barth 
and co-workers concluded, that margin-negative resection combined 
with adjuvant radiotherapy was an effective therapy to locally control 
BLPT and MPT [12].Figure 1: Tumor extend of a giant MPT before surgery (extent of 23 x 16 x 

8.5 cm as a sturdy mass of the left breast).

Figure 2: MR- scan thorax of giant MPT, no suspicious lymph nodes.

Figure 3: Radical tumor resection including radical mastectomy and partial 
chest wall resection followed by reconstruction with alloplastic mesh, a 
regional transposition flap and mesh graft transplantation.
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Eligible studies revealed a rate of local recurrence of 2-29% in 
total; 4-27% in BPT, 0-38% in BLPT and 18-50% in MPT [5,7,9,13-
20] (Table 2). A higher rate of local recurrence was predominantly 
seen for MPT compared with BPT in some studies [7,13,16,17]. 
Rate of metastatic spread ranged from 0-22% in total; 0% in BPT, 
0-9% in BLPT and 0-50% in MPT [5,7,9,11,13-20] (Table 2). All 
studies demonstrated the highest risk for metastatic spread in MPT, 
compared with BPT or BLPT. In contrast, in their series of 34 patients, 
Kario and co-workers as well as Moffat and co-workers observed no 
metastatic spread in MPT after treatment. Regarding surgical therapy, 
local recurrence rate after excision was higher than after mastectomy 
[7,14,16,19]. 

Discussion
Independent of their histopathological characteristics, PT requires 

sophisticated treatment strategies. Major challenges derive from large 
and bulky, fast growing PT, which have a high local recurrence rate 
expected in 28-46% of cases [5]. Furthermore, individual tumor 
growth characteristics and dissemination cannot be predicted. In 
most cases, a curative intention is affordable after complete surgical 
excision with disease-free margins of the specimen [8]. 

Surgery

Analysis of our data showed, that in all cases surgery was 
successfully completed with disease-free margins. Two BPT-, one 
BLPT- and three MPT-cases underwent local excision; two MPT-
cases underwent simple mastectomy. In one MPT-case, we performed 
an individualized radical wide tumour resection. We conclude that 
the surgical approach can be performed with regard to the tumor 
size and location. The choice of type of the surgical procedure did 
not primarily orientate on the histological subtype, but on the tumor 
extent. In three MPT-cases, we performed a local excision, because 
tumor size of 4.5-5.8 cm in relation to breast size was manageable. In 
all cases, specimen margins were disease-free. 

Although follow-up rate of 22.2% is unsatisfactory, we may 
conclude that the determining factor of prognosis is a margin-free 
resection. 

Our findings are in agreement with the literature data: The 
recommend first line therapy is surgical excision, regardless of the 
benign or malignant character [14]. Usually, axillary lymph node 
dissection is not necessary for the treatment of PT [17,21]. Since lymph 
node involvement is rare (in MPT 10%) [22], axillary dissection is only 

indicated, if suspicious nodes are detected (examination and imaging) 
[22]. Regarding the surgical management, the most important factor 
is complete removal of the tumor [17]. Patients should be treated by 
an individualized treatment concept. Tumor size, tumor location and 
extent as well as the size of the patient’s breasts have influence on 
decision-making. Bulky lesions may require a mastectomy, in some 
cases accompanied by partial or total thoracic wall resection. Small 
tumors can be locally excised with a wide cuff of tissue [14]. Removal 
of the pectoral fascia and/or muscle is not indicated, unless they 
are involved (imaging, intraoperative adhesions) or when resection 
margins are close [14]. A safety margin not less than 10 mm is 
recommended [1]. If margins >10 mm are attained, the local failure 
rate even for malignant lesions decreases under <20% [1,23]. As a 
consequence, an inadequate surgical excision negatively influences 
the outcome [24]. Some authors report, that incomplete excision 
appeared to be by far the most important determinant of recurrence 
[9]. In case of recurrence, PT is usually treated with secondary surgery 
[22]. Contrary to other benign or borderline neoplasms, especially 
BPT and BLPT have an unpredictable proliferative behaviour. BPT 
may lead to recurrent or metastatic disease [5]. They recur early and 
frequently [24]. Furthermore, recurrence of BPT can occasionally 
present with atypical transformation and may warrant the new 
diagnosis of MPT [24]. Thus Hajdu and co-workers indicated that 
even BPT should be excised with a generous portion of adjacent 
mammary tissue to prevent recurrence [24]. Overall, it has been 
suggested that all PT should be regarded as having a malignant 
potential. Moreover it is recommended that patients with borderline 
and benign PT have regular scheduled follow-ups. 

In literature, the adequacy of margins has never been subject of 
prospective, controlled and randomized trials. This issue should be 
investigated in further studies to achieve further evidence for PT. 

Most authors have advocated surgery to be the treatment of 
choice. Some have suggested to perform breast-conserving surgery 
(with disease-free margins) whenever possible [18]. Nevertheless, 
larger tumors and MPT have a higher risk of local recurrence 
[7,13,16,17]. Ciatto and co-workers showed a higher rate of local 
recurrence in MPT than in BPT with 36% vs. 23% [7]. Similarly 
results was shown by Treves and co-workers (50% vs. 11%) [13] and 
Salvadori and co-workers (24% vs. 4%) [16]. These studies suggest 
that huge malignant phylloides tumors should be primarily be treated 
with extended radical resection. 

Radiotherapy

In our cohort, two patients received adjuvant radiotherapy 
because of safety margins barely < 1 cm. 

Adjuvant radiotherapy is indicated to improve survival 
and reduce local recurrence. Nevertheless, the role of adjuvant 
radiotherapy remains controversial. There are only a few studies 
addressing radiotherapy in PT, which have a very limited statistical 
power due to their very small sample sizes. August and co-workers 
postulated adjuvant radiotherapy to improve the disease-free survival 
[23]. Some authors recommended the regular use of postoperative 
radiotherapy in malignant PT. There was no significant difference 
in terms of distant metastasis-free survival between patients who 
received radiation therapy and those who did not [18]. Stranzl and 
co-workers recommended that postoperative local radiotherapy 

Figure 4: 10 months later.
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was indicated for BLPT and MPT, if there are any adverse factors, 
such as large preoperative tumors and close or uncertain resection 
margins. At present, radiotherapy is occasionally applied in patients 
with recurrent disease (and in those with symptomatic metastases) 
[8,25,26]. 

Based on the literature review and our own experience, we 
recommend radiotherapy in cases of disease-free specimen margins 
<1 cm. After secondary surgery due to local recurrence, adjuvant 
radiotherapy may be indicated based on an individual concept. Also 
if a secondary surgery is not possible, a radiotherapy may be a good 
alternative option. In case of BLPT and MPT, the high incidence of 
local recurrence should be taken into consideration, and adjuvant 
radiotherapy offered to the patient aiming at improved local control. 

Chemotherapy

Malignant PT may give rise to haematogenous metastases in 
approximately 22% of cases [7,9]. Radical wide resection may reduce 
the risk of local recurrence, but has not been shown to be effective 
in preventing metastatic spread [9]. In case of chemotherapy, 
Ifosfamid has been applied on an individual therapeutic basis, but 
with scant effect [11]. In addition, hormonal therapy only showed 
a slight response [11]. Furthermore, adjuvant chemotherapy with 
doxorubicin and dacarbazine does not affect patient survival [27]. 
Reinfuss and co-workers, as well as Schwentner and co-workers 
reported the role of chemotherapy still to be defined; nowadays, there 
are several regimens mainly based on anthracyclines or ifosfamide/
cyclophosphamide [26]. Altogether, there is no clear indication for 
adjuvant chemotherapy for patients with PT, and chemotherapy 
should only be performed under surveillance conditions.

Conclusion
Only in rare cases, complex and individualized, multi surgical 

approaches with plastic surgical reconstruction are necessary for 
PT. While most cases are seen as MPT, even BPT and BLPT tend 
to malignant transformation, local recurrence and systemic spread. 
Treatment requires an individual approach due to the varying 
biological features and tumor size. From literature perspective, 
disease-free specimen margins are the prime principle for all PT 
subtypes to achieve optimal oncological treatment.
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