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Purpose: The primary treatment of choice for patients with phyllodes tumor of the breast (PTB) is sur-
gery. Two major problems regarding the treatment of such patients remain unclear: what is the
appropriate surgical margin and what role is played by adjuvant radiotherapy (ART).
Methods: The study provides a retrospective review of all patients with PTB treated between 1952 and
2013 at a single institute. The histology slides were re-examined based on WHO criteria. The clinical
characteristics and therapy outcomes were obtained. The five-year survival with no evidence of disease
(NED) was used as the end point.
Results: The study population comprised 340 women with PTB. Fifty-five percent of the patients were
diagnosed with the benign, 11.8% with borderline and 33.2% with malignant PTB. All the patients received
primary treatment with surgery (mastectomy—27.1%, and BCS— 72.9%). Local recurrence (LR) was found
in 28 (9.1%) of these patients. Four patients with borderline and 8 with malignant PTB who were treated
with BCS and had tumor-free margins < 1 cm received ART. None of these patients had LR and all sur-
vived 5 years NED. Of the 340 patients from our group, 294 (86.4%) survived five-years NED.
Conclusion: The prognosis for benign PTB is excellent and can be cured with surgery alone. A sufficient
margin would be 0.1 cm (data from the literature) or 0.2—0.4 cm (our study). We recommend application
of ART for such patients but the role of ART in patients with borderline and malignant PTB treated with
BCS and with surgical margin < 1 cm remains uncertain.

© 2018 Published by Elsevier Ltd.

1. Introduction

or mastectomy) has been a matter of debate in the last few years
[6—8,10,12—18]. Historically, mastectomy was the treatment of

Phyllodes tumor of the breast (PTB) account for 0.2—2% of all
breast tumors and 2—3% of all fibroepithelial tumors of the breast in
women [1—10]. The World Health Organization (WHO) classifies
PTB into benign, borderline, and malignant types, based on a
microscopic evaluation of the following features: stromal over-
growth, mitotic activity, tumor borders and stromal cell atypia [11].

The primary treatment for patients with PTB is surgery, but the
optimal extent of this treatment (breast conserving surgery — BCS
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choice, principally in patients with a borderline or malignant PTB
[10—17,19]. Nowadays, the generally accepted approach for patients
with all PTB types is BCS with a clear margin of healthy tissue. A
mastectomy is justified only when surgery cannot obtain an
adequate tumor-free margin or satisfying aesthetic effect
[7,10,13—16,20—29]. Metastases of PTB to the axillary lymph nodes
are very rare. Hence, there are no indications for sentinel lymph
node biopsy or elective resection of these lymph nodes
[6,12,13,16,21,25].

The role of adjuvant or palliative radio- or chemotherapy in PTB
is currently debatable [1,5—7,9,10,12—14,16,17,20—22,24,25,29] and
there is no place for a hormone therapy in these patients
[12,14,21,22,30].
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At present, two main problems regarding the treatment of PTB
patients remain unclear: what is the appropriate width for a tumor-
free margin and the role of adjuvant radiotherapy
[1,2,7,10,13,15,16,20—22,24,26,28—33]. In our study we have tried to
contribute to the debate on both these controversial issues.

2. Material and methods

The present article provides a retrospective review of patients
with PTB treated at the Maria Sklodowska-Curie Memorial Institute
of Oncology Cancer Centre in Cracow, Poland. All the clinical
characteristics, treatment options and therapy outcomes were ob-
tained by reviewing the patients' charts (approved by Institutional
review board). All the histology slides were re-examined and the
PTB histotypes diagnosed and determined on the basis of WHO
criteria [11].

The five-year survival rate with no evidence of disease (NED)
was used as the endpoint for the analysis and was estimated by
means of the Kaplan-Meier method. All the patients were followed
up for at least 5 years (or until death). The mean follow-up time was
12 years. The statistical significance of the differences was setat p <
0.05 and determined by the log-rank test.

3. Results
3.1. Characteristics

Between January 1952 and June 2013, 340 women with PTB
received primary treatment with surgery at the Cancer Centre in
Cracow. The patients age ranged from 19 to 89 years, and the mean
age was 51 years. One hundred and ninety-seven (57.9%) patients
were <50 years of age, and 143 (42.1%) were >50 years. The tumor
size, defined as the maximum dimension of the tumor reported in
the pathology report, ranged from 2 to 40 cm (mean 6 cm). A total
of 153 patients (45.0%) had breast tumors measuring <5 cm in
diameter, 129 (37.9%) 5—10 cm, and 58 (17.1%) >10 cm. A total of 187
(55.0%) patients were diagnosed with benign PTB, 40 (11.8%) with
borderline PTB, and 113 (33.2%) with malignant PTB. Metastases to
axillary lymph nodes were found in only 3 (0.9%) patients.

3.2. Treatment

All 340 patients received primary treatment with surgery; 92
(27.1%) patients underwent a mastectomy, defined as the removal
of all the breast tissue and including both simple (61 patients) and
radical mastectomies (31 patients). BCS was the treatment used on
248 (72.9%) patients. The extent of the surgery performed accord-
ing to the PTB histotype is shown in Table 1.

3.3. Status of the resection margin

Six (1.8%) patients with malignant PTB infiltration of the pec-
toralis major muscle and limited mobility in relation to the chest
wall received postoperative irradiation, because the Halsted

Table 1
Extent of surgery.
Histotype of PTB mastectomy BCS total
No. % No. % No. %
Benign 22 11.8 165 88.2 187 100.0
Borderline 6 15.0 34 85.0 40 100.0
Malignant 64 56.6 49 434 113 100.0

Total 92 271 248 729 340 100.0

operation was not microscopically complete. In the remaining 334
(98.2%) patients the microscopic margins were tumor-free.

The tumor-free resection margin was > 1.0 cm in three hundred
and two (88.8%) patients and <1.0 cm (0.2—0.8 cm) in 32 (9.4%)
patients.

The resection margin widths in 334 patients with tumor-free
margin are presented in Table 2.

The benign PTB patients had surgical margins of 0.2—0.4 cm,
with borderline — 0.3—0.6 cm, and malignant — 0.3—0.8 cm.

3.4. Adjuvant treatment

None of the 302 patients with tumor-free margins >1 cm
received adjuvant treatment. Twenty patients with benign PTB
treated with BCS and with tumor-free margins <1 cm did not
receive adjuvant treatment. These patients had regular clinical and
imaging follow-up only, in particular during the first 3 years
following primary surgery.

Four patients with borderline PTB and 8 with malignant PTB
treated with BCS who had tumor-free margins <1 cm, received
adjuvant radiotherapy. A dose of 5.040 cGy in 28 fractions over 5
weeks was delivered to the entire breast using a tangential tech-
nique. This was followed by a boost to the tumor bed with 2 cm
margins (1.000 cGy in 5 fractions).

3.5. Outcome

Of the 340 patients in our group, 294 (86.5%) survived NED for
five years. The 5-year NED survival rate was 95.7% (179/187) for
patients with benign, 82.5% (33/40) with borderline and 72.6% (82/
113) with malignant PTB. Fig. 1 presents Kaplan-Meier 5-year NED
survival curve.

These differences are statistically significant (benign vs.
borderline and malignant PTB, log-rank test, p < 0.01). Five of our
patients with benign PTB and one with borderline PTB died without
PTB from a myocardial infarction or cerebral hemorrhage. In all the
other deceased (3-benign, 6-bordeline and 31-malignant PTB) pa-
tients, death during the 5-year follow-up occurred due to metas-
tases to the lungs (31 patients), the bone (8 patients), the brain (6
patients), and the liver (2 patients). These metastases occurred on
average 21 months (2—57) after surgery.

3.6. Local recurrences (LR)

Cases of LR in the 334 patients with tumor-free margins are
presented in Table 3.

LR was detected in 29 of our 334 patients (8.7%). in 6.4% (12/187)
of patients with benign, in 12.5% (5/40) with borderline, and in
11.2% (12/107) with malignant PTB.

Of the 302 patients with tumor-free margins >1 cm, LR occurred
in 28 (9.1%) patients; twenty of these were reoperated on: 10 pa-
tients with benign PTB, 2 with borderline PTB, and 8 with malig-
nant PTB. Patients with benign or borderline PTB had wide local

Table 2

Status of resection margins.
Width tumor-free margins No. %
Benign PTB: >1.0 cm 167 89.3
<1.0 cm 20 10.7
Borderline PTB: >1.0 cm 36 90.0
<1.0cm 4 10.0
Malignant PTB: >1.0 cm 99 92,5
<1.0 cm 8 7.5
Total 334 100.0
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Fig. 1. Kaplan-Meier curve. 5-year NED survival rate.

excisions, while those with malignant PTB had a simple or radical
mastectomy. All the patients survived 5-years NED.

All 32 patients with tumor-free margins <1 cm received primary
BCS. In this group LR was observed in 1 (3,1%) patient with benign
PTB who was reoperated on with BCS and survived 5 years NED,
just like the other 19 patients with benign PTB and tumor-free
margins <1 cm. Twelve patients with borderline or malignant
PTB with tumor-free margins <1 ¢cm received postoperative, adju-
vant radiotherapy. None of these 12 patients had LR, and all sur-
vived 5 years NED.

4. Discussion

4.1. The appropriate width of a tumor-free margin following
primary surgery

According to most authors, a correlation exists between the rate
of LR and the type of PTB (benign, borderline, malignant) and the
microscopic status of the resection margin [10,16,17,22,23,26,
30,33—-53].

4.1.1. Type of PTB

According to WHO 2012, LR can occur in all cases of PTB with an
overall rate of 21%, within a range of 10—17% for benign, 14—25% for
borderline, and 23—30% for malignant cases [11]. The majority of
authors pointed out that the frequency of LR is higher in patients
with malignant PTB [1,5,12,16,22,29,30,34,35,38,40,45,47,50,
54—56]. In our group of patients, the frequency of LR was higher in
borderline and malignant PTB than in benign cases, but the dif-
ferences were not statistically significant. Hence, most authors
contend that the risk of LR depends not so much on the microscopic

type of PTB as on the margin status of the surgical procedures
[15,16,20,23,30,34,35].

4.1.2. Status of surgical margin

In 2016 Zhou et al. summarized the results of 24 studies, and
presented the prognostic factor for PTB LR. The most common
factors cited were the status of the surgical margin (15 out of 24
studies) and histological grade (9 of 24 studies). The surgical
approach (6/24), and the use of adjuvant radiotherapy (5/24) [57]
were more rarely used.

Undoubtedly, the presence of tumor cells in the resection
margin is a strong prognostic factor for LR in PTB, particularly in
cases of borderline and malignant PTB [1,15,21-23,26,27,
29-31,33,34,36—-38,43—45]. In a large study of 605 cases of PTB
conducted by Tan et al. the surgical margin status (positive or
negative) appears to be an independent predictive factor of
recurrence-free survival [48]. Spitaleri et al. reported a mean LR
rate of 31.5% in patients with positive surgical margins [38]. Ac-
cording to Strode et al., the appropriate treatment for malignant
PTB is surgical excision with a negative margin [6].

Thus, a clear margin has been identified as the key factor
responsible for the low LR rate in cases of PTB. However, what re-
mains a matter of debate is the appropriate width for tumor-free
margins. NCCN and a large number of authors recommend a free-
margin > 1 cm [5,6,12,14—16,21,22,24,26,31,34,36,37], but often it
is difficult to achieve both a positive cosmetic outcome and obtain a
1 cm margin [51] at the same time.

Currently, more and more authors suggest that a margin of at
least 1 mm (one that is tumor-free) may be sufficient to prevent LR,
especially in patients with benign or borderline PTB
[1,4,17,23,27,31,34,38—43,45,47,51].

4.1.2.1. Benign PTB. Recent studies showed a low LR rate in patients
with benign PTB (1.9—6.2%) [1,4,40,50,51]. Based on an analysis of
12 studies Shaaban and Barthelmes reported that the LR rate
following excision of benign PTB was surprisingly low — 11% (range:
0—43%) (112 LR out of 1052 cases), despite a high percentage of
margin involvement (7.6—43.7%) [43].

Based on an analysis of 76 patients, Moutte et al. (2016) rec-
ommended complete surgical resection with a safe margin in cases
involving benign PTB or where it is unclear whether the tumor is a
fibroadenoma or a benign PTB suspected on the basis of a core
needle biopsy. Enucleation must be reserved for preoperative di-
agnoses of fibroadenomas [51].

Also, in 2017 Shaaban and Barthelmes published a review of the
risk of LR in 12 studies covering the excision of 1052 benign PTB
patients [43]. No statistically significant differences were observed
between a 10 mm margin group — 7.9% (13/159) and a 1 mm margin
group — 5.7% (12/211). Therefore, the presence of tumor cells on the
margin doubled the LR rate compared to the 1 mm margin group
(12.9%-90/696) [43]. The authors suggest that where a pre-
operative diagnosis following a core needle biopsy is such that

Table 3
Local recurrences.
Histotype of PTB Tumor-free margin >1 cm Tumor-free margin <1 cm Total
No. of patients Local recurrences No. of patients Local No. of patients Local recurrences

recurrences

No. % No. %

No. %
Benign 167 11 6.6% 20 1 5.0% 187 12 6.4%
Borderline 36 5 13.9% 4 0 0% 40 5 12.5%
Malignant 99 12 12.1% 8 0 0% 107 12 11.2%
Total 302 28 9.1% 32 1 3.1% 334 29 8.7%
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“benign PTB cannot be excluded” patients be offered the option of a
wide local excision aimed at achieving a 1 mm margin. When tu-
mor cells are found at the margins, re-excision is advised. According
to the authors, their review shows that 87% of patients do not
develop recurrences even with focal margin involvement and “a
watch and wait policy” of close follow-ups can also be adopted [43].

A study of 114 PTB patients conducted by Tremblay-LeMay et al.,
in 2017 strongly suggests that the previously traditional 1 cm wide
margin is unnecessary. The low recurrence rate showed that pa-
tients with PTB still received adequate treatment despite the
margin not necessarily being wider than mm [1].

In our group of 20 patients with benign PTB treated with BCS
and with a tumor-free margin of <1 cm, LR was found in one (3.1%)
patient only; following reoperation this patient survived 5 years
NED, as did the 19 other patients.

To summarize, a 1 mm tumor-free surgical margin has recently
been proposed for patients with benign PTB [1,4,27,40,43,47,50]
and a margin of >1 c¢cm should not be required [1,41,43,51].

4.1.2.2. Borderline and malignant PTB. Currently, some authors
suggest that in borderline and malignant PTB, a margin of at least 1
mm achieved all around the tumor is sufficient and that the pre-
viously traditional 1 cm wide margin is not necessary
[1,31,39,40,42]. In contrast to benign PBT, in borderline and ma-
lignant PTB a negative margin is probably insufficient, which sug-
gests that in patients with a margin of <1 mm, surgical revision of
the margin might be necessary [1,4,39,52]. As a consequence, the
ideal margin width for these patients remains to be determined
[39]. Patients with borderline and malignant PTB should be fol-
lowed up closely [1].

4.1.3. The role of adjuvant radiotherapy

Precisely determining the role of postoperative, adjuvant
radiotherapy in patients with PTB is difficult and controversial for
two essential reasons: the low incidence of PTB in general and its
borderline and malignant types in particular, and the very small
percentage of patients who qualify for this therapy
[1,5,6,9,13,15,16,20—22,24—26,28—30,33—35,39,56—58].

At the turn of the twenty-first century the use of adjuvant
radiotherapy increased in patients undergoing surgery, especially
in borderline and malignant PTB, while in benign PTB the problem
is practically nonexistent as LR is rare and reoperation almost al-
ways has a successful outcome [5,9,10,22,30,38,39,53—56,58,59].
An analysis of 3120 malignant PTBs from the US National Cancer
Data Base, by Gnerlich et al. showed a pronounced increase in the
use of radiotherapy (9.5% in 1998—1999 versus 19.5% in
2008—2009) [56]. In an analysis of SEER 18 data (1983—2013) the
use of adjuvant radiotherapy in patients with malignant PTB, in
which a mastectomy was performed increased from 2.3%
(1983—1989) to 33.8% (2010—2013) and in patients treated with
BCS from 1.6% to 43.4%, respectively [9].

In 2008 Belcacemi et al. presented a report by the Rare Cancer
Network on the treatment of 159 patients with borderline and
malignant PTB in multivariate analysis the only independent
favorable prognostic factor was the application of adjuvant radio-
therapy [10].

In 2013 Spitaleri et al. reviewed eighty-three articles from the
literature covering a period from 1951 to 2012 and a total of 5530
patients (35% with malignant PTBs) and concluded that adjuvant
radiotherapy should be limited to patients with malignant PTBs and
a positive surgical margin, where radical surgery could not be
performed [38].

In spite of a large number of publications that appeared between
2014 and 2018, the indications for, and the efficacy of, adjuvant
radiotherapy, both of the chest wall and the breast, is a

controversial issue [1,5,6,9,10,12,20,24,27,29,30,38,45,53,56,
58—62]. Despite many doubts, most of the authors consider adju-
vant radiotherapy to be effective in reducing LR but without any
impact on OS (overall survival) and DFS (disease free survival) in
patients with borderline and malignant PTB
[1,5,6,9,10,12,30,56,58,62].

In 2014 Mitus et al. expressed the view that adjuvant radio-
therapy should be considered for patients with malignant PTB
where a tumor-free margin <1 cm is reported. The authors indi-
cated a 5-year NED survival rate of 83.3% between patients who
received BCS with a margin >1 cm and those who had margins of
<1 cm and underwent adjuvant radiation [59].

Kim and Kim reviewed 1974 patients with malignant PTB using
the Surveillance, Epidemiology and End Results Program (SEER)
database (1983—2013). Of these, 825 (42%) and 1149 (58%) patients
underwent mastectomy and BSC, respectively. In these two groups,
130 (16%) and 122 (11%) patients, respectively, received post-
operative RT. Although patients with more adverse prognostic
factors underwent postoperative RT. The RT group was not inferior
to the non-RT group with regard to CSS (cancer specific survival),
regardless of surgery [9].

No recurrence occurred in the 13 cases of malignant PTB
analyzed in a study by Tremblay-LeMay et al. Five of these patients
received adjuvant radiotherapy and they all had margins of <1 mm.
In addition, all the patients with positive margins had surgical
revision and/or adjuvant radiotherapy. The absence of recurrence in
the cases of malignant PTB examined in this study may suggest that
adjuvant radiotherapy could be beneficial to patients with malig-
nant PTB [1].

In 2017 Varghese et al. analyzed 92 patients with PTB (60%
benign, 23% borderline and 17% malignant) and concluded that for
patients with borderline PTB, adjuvant radiotherapy is useful if the
margins are close or positive. There is a trend towards improved
local control with adjuvant radiotherapy in malignant PTB [5].

In a review from 2017 Strode et al. recommend post-operative
radiotherapy for all patients with malignant PTB, even in the case
of negative margins, due to a substantial decrease noted in the LR
rate [6].

None of our 12 patients with borderline or malignant PTB,
treated with BCS and adjuvant radiotherapy, and with a tumor-free
margin of <1 cm, had LR, and all survived 5 years NED.

One way or another, most of the authors regard the role of adju-
vantradiotherapy in patients with borderline or malignant PTB as still
uncertain and more research (prospective, randomized trials?) is
needed to elucidate this problem [1,6,9,20,27,29,38,39,45,49,59].

4.2. Limitations

Our study suffers from several limitations. The first is that we
presented a retrospective review of patients treated over a long
period of time (over 60 years). Secondly, a high percentage of our
patients have surgical margins of >1 cm (88.8%) and only 9.4% have
surgical margins of <1 cm (0.2—0.8 cm). Another drawback of the
present study is the lack of patients with surgical margins within
the range of 0—0.1 cm.

In our study we were unable to assess the role of surgical margin
width in patients treated with mastectomy, because all these pa-
tients had surgical margins >1 cm.

The efficacy of adjuvant radiotherapy in 12 patients treated with
primary BCS (surgical margins within the range of 0.2—0.8 cm)
must be interpreted with caution due to the small number of pa-
tients (4 borderline and 8 malignant). We do not know whether the
absence of LR in such patients is a result of adjuvant radiotherapy or
whether the surgical margin (0.2—0.8 cm) was sufficient without
radiotherapy.
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5. Conclusion

The prognosis for patients with benign PTB is excellent and they

are

cured by means of surgery alone. The previously traditional

tumor-free surgical margin of >1 cm is not necessary. Benign PTB is
successfully treated with surgery alone, in borderline and malig-
nant PTBs, with tumor-free margin < 1 cm, we recommend adju-
vant radiotherapy.
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