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ABSTRACT

Background. Optimal surgical margin width for patients
with phyllodes tumors (PTs) of the breast remains debated.
The aim of this study was to assess the influence of margin
width on long-term local recurrence risk.

Patients and Methods. This was a single-institution ret-
rospective review of patients with confirmed PT treated
from 2008-2015. Margins were defined as positive (ink on
tumor), narrow (no tumor at inked margin but < 10mm), or
widely free (>/= 10mm). LR rates were estimated by the
Kaplan—Meier method.

Results. Among 117 female patients, histology included 55
(47%) benign, 29 (25%) borderline, and 33 (28%) malignant
PT. Final margins were positive in 16 (14%), narrow in 32
(27%), widely free in 64 (55%), and unknown in 5 (4%)
patients. Compared with margins > 10 mm, patients with
positive and narrow margins had a higher LR risk [HR 10.57
(95% CI 2.48-45.02) and HR 5.66 (95% CI 1.19-26.99),
respectively]. Among benign PTs, the 10-year LR-free rates
were 100%, 94%, and 66% for widely negative, narrow, and
positive margins, respectively (p = 0.056). For borderline/
malignant PT, the 10-year LR-free rates were 93% and 57%
for widely negative and narrow margins, respectively (p =
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0.02), with no difference in LR between narrow and positive
margin groups (p = 1.00).

Conclusions. For benign PTs, a margin of no ink on tumor
appears sufficient to optimize local control. In patients with
borderline or malignant PTs, achieving a wide surgical
margin may remain important as narrower margins were
associated with LR rates comparable to those with positive
margins.

Keywords Phyllodes tumor - Breast sarcoma - Surgical
margin - Local recurrence - Long-term outcomes

Phyllodes tumors (PTs) are rare fibroepithelial neo-
plasms of the breast accounting for less than 1% of breast
tumors with a wide scope of biologic behaviors, ranging
from benign to malignant.! Usually presenting as a palpable
breast mass, the diagnosis includes clinical, radiological, and
histopathological evaluation. For pathologic diagnosis, the
World Health Organization defines PTs as benign, border-
line, or malignant on the basis of stromal cellularity, stromal
atypia, mitotic activity, stromal overgrowth, tumor margin
appearance, and presence of heterologous elements.”> Cur-
rently, the most accepted treatment is surgical excision with-
out lymph node staging. Systemic chemotherapy is used for
select malignant PTs and for patients with metastatic PTs.*
Adjuvant radiation therapy (RT) is typically reserved for
patients with malignant tumors, but can also be used in bor-
derline PT, on the basis of principles similar to those of other
soft tissue sarcomas.*
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One of the most debated aspects of PT surgical manage-
ment is margin width. While a margin width of 10 mm has
been the standard based on early reports of higher rates of
local recurrence (LR) with narrower margins,5 more recent
studies have suggested that narrower margins (< 10 mm)
may be sufficient.” Currently, the literature is discordant,
given a substantial number of studies showing a prognos-
tic impact of margin status on LR risk.'®"'? Notably, com-
parison with the recommended 10 mm margin width is not
included in many studies. Inadequate length of follow-up
is an important factor to consider, as most PT studies have
follow-up of less than 5 years.*!%!315 Additionally, given
the prognostic relevance of histologic classification in PT,
accuracy of pathologic classification is an important con-
sideration. The literature suggests low concordance between
pathologists when assigning PT grade.'® Given the rarity of
these tumors and the resultant challenges in classification,
the use of experienced and specialized pathologists to review
and confirm diagnosis is critical.

The aim of this study was to assess the influence of mar-
gin width on long-term local recurrence risk for PT. To avoid
the potential confounding effect of histologic misclassifica-
tion on the association of margin width and local recurrence,
we reviewed our institutional experience with PTs that had
all been reviewed by an expert group of breast pathologists.

PATIENTS AND METHODS
Selection of Patient Cohort

This was a retrospective review of patients with PTs
treated at MD Anderson Cancer Center (MDACC) from
2008 to 2015. Cases with a diagnosis of PT were retrieved
from the surgical pathology file. Patients who met the
following criteria were included: (i) age >18 years, (ii)
pathology reviewed at MD Anderson with confirmation of
phyllodes diagnosis, (iii) the diagnosis was not deemed an
incidental finding on excision for another lesion, and (iv) at
least 1 year of follow-up at our institution following diagno-
sis. Pathologic review was performed by breast pathologists
with consultation to soft tissue pathology at the discretion of
the interpreting pathologist. Patients were excluded if they
had a concomitant breast cancer diagnosis, not including
ductal carcinoma in situ (DCIS). Patients with a previous
breast cancer diagnosis were included if they were at least 5
years from prior diagnosis.

Patient demographics and management decisions includ-
ing presurgical clinical information and imaging, biopsies,
type of surgery, pathologic information such as tumor size
and margins, adjuvant therapy (RT and/or cytotoxic chemo-
therapy), follow-up period, recurrence, and fibroadenoma
history were obtained from the electronic medical record.
Type of surgery was identified as breast-conserving surgery

or mastectomy. Margin width was captured as a continuous
variable but categorized for purposes of analysis as positive
(ink on tumor), narrow (no tumor at inked margin but less
than < 10 mm), widely free (>/= 10 mm), or margin width
unknown. For patients who underwent re-excision without
any residual findings, margin width was classified as widely
free. Follow-up was captured from the medical record if seen
by provider within the MD Anderson system or if patient
completed a cancer status survey. Time to recurrence was
calculated from date of surgery.

Statistical Analysis

Descriptive statistics [frequency distribution, mean (+
standard deviation), and median (range)] were used to sum-
marize patient characteristics.!” The distributions of time
to local recurrence (TTLR), time to distant recurrence
(TTDR), and overall survival (OS) were estimated by the
Kaplan-Meier method'® along with the 95% confidence
interval using the method by Kalbfleisch and Prentice.'
TTLR was defined as the time from surgery to the time of
local recurrence; TTDR was defined as the time from sur-
gery to the time of regional or distant recurrence; OS was
defined as the time from diagnosis or surgery to death. For
events that had not occurred by the time of data analysis,
times were censored at the last contact at which the patient
was known to be local/regional/distant recurrence free for
TTLR/TTDR or the last time the patient was known to be
alive for OS. Log-rank test?® was performed to test the dif-
ference in survival between groups. Regression analyses of
survival data based on the Cox proportional hazards model?!
were conducted on TTLR, TTDR, and OS in multivariable
setting using backward selection approach on the covariates,
with a p-value < 0.05 in univariate setting. As a sensitivity
analysis, competing risk analysis of local recurrence was
conducted with regional/distant recurrence and/or death as
competing risk factors.

RESULTS
Cohort Demographics

Our review of the pathology database identified 117
patients that met the inclusion criteria. There were five
patients with benign PT for whom only core needle biopsy
pathologic slides were reviewed internally, which was felt
to be conclusive for benign PT. For the remainder of the
patients with benign PT and for all patients with borderline
or malignant tumors, the surgical specimen was internally
reviewed at MD Anderson. All patients were women and the
median age at diagnosis was 44 years (range 19, 82 years),
Table 1. The median tumor size was 3.0 cm (range 0.8, 9.2
cm). Breast-conserving therapy was performed in 97 patients
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TABLE 1 Baseline patient demographics

Characteristic n=117
Age at Diagnosis (years), average (range) 44 (19, 82)
Diagnosis by needle biopsy (85 patients)
Fibroadenoma 7 (6%)
Benign fibroepithelial lesion 28 (24%)
Phyllodes tumor (unspecified) 22 (19%)
Benign phyllodes tumor 8 (7%)
Borderline phyllodes tumor 2 (2%)
Malignant phyllodes tumor 7 (6%)
Other 11 (9%)
Diagnosis by excision (32 patients)
Tumor size by imaging
Not reported 29 (25%)
<5cm 69 (59%)
>/=5cm 19 (16%)
Type of surgery
Mastectomy 20 (17%)
BCT 97 (83%)
Axillary surgery
Yes 8 (T%)
No 109 (93%)
Surgical pathology diagnosis
Benign phyllodes tumor 55 (47%)
Borderline phyllodes tumor 29 (25%)
Malignant phyllodes tumor 33 (28%)
Margins
Negative 101 (86%)
Positive 16 (14%)
Margin category
Widely free (>/= 10 mm) 64 (55%)
Narrow (> tumor at inked margin but < 10 mm) 32 27%)
Positive (ink on tumor) 16 (14%)
Margin width unknown 5 (4%)
Adjuvant chemotherapy
Yes 10 (9%)
No 107 91%)
Adjuvant radiation therapy
Yes 18 (15%)
No 99 (85%)
Local recurrence*
Yes 13 (11%)
No 104 (89%)
Distant recurrence*
Yes 10 (9%)
No 108 (91%)

*Three patients had recurrence at multiple sites (i.e., both local and
distant recurrences).

(83%). Final surgical pathology was distributed as follows:
55 (47%) benign PT, 29 (25%) borderline PT, and 33 (28%)
malignant PT. Overall, final margins were noted to be posi-
tive in 16 (14%) patients, narrow (> tumor on ink but < 10
mm) in 32 (27%), and widely free (>/= 10 mm) in 64 (55%).
Three patients underwent re-excision for close or positive
margins: one patient with benign PT with a close margin
(< 1 mm) underwent re-excision to find 2 mm of residual
benign phyllodes tumor and widely negative final margins,
one patient with benign PT with a positive margin for whom
the re-excision specimen was not able to be ascertained, and
one patient with borderline PT with a positive margin who
underwent re-excision and had no residual disease on final
margin assessment.

Most patients did not receive adjuvant treatment, with 10
(9%) receiving adjuvant chemotherapy and 18 (15%) receiv-
ing adjuvant RT. All patients who received chemotherapy
had malignant PT. Of the 18 patients who received RT, 17
(94%) had malignant PT, with 1 patient having a border-
line PT. In total, 15 (83%) of the patients who received RT
had a negative margin, with 2 having narrow margins and 1
with unknown margin width. Median follow-up time was 85
months for all patients.

Local Recurrence Events

Overall, 5- and 10-year LR-free rates for our cohort were
87% (95% CI 78-93%) and 86% (95% CI 76-91%), respec-
tively. Significant differences were observed on the basis of
histology with lower rates of LR for benign PT (n = 3) as
compared with borderline/malignant tumors (n = 10) with
10-year local recurrence-free rates of 92% (95% CI 77-97%)
versus 80% (95% CI 65-89%), respectively (p = 0.036,
Fig. 1A). LR rates were also significantly lower in patients
with margin width equal to or greater than 10 mm as com-
pared with narrow or positive margins, with 10-year LR-free
rates of 95% (95% CI 85-98%), 84% (95% CI 62-94%), and
58% (95% CI 25-81%) for widely free, narrow and positive
margins, respectively (p = 0.013, Fig. 1B). Clinicopatho-
logic details for patients who experienced local recurrence
are listed in Supplementary Table S1.

In univariate analysis, margin status and histology
impacted local recurrence, while age, receipt of RT or
chemotherapy, tumor size, and type of surgery (BCT versus
mastectomy) did not. In multivariable analysis, margin status
and histology remained independently associated with risk
of LR (Table 2). Patients with borderline and malignant his-
tology were nearly six times more likely to experience local
recurrence [HR 5.799 (95% CI 1.482-22.696), p = 0.0012]
compared with benign histology. As compared with patients
with widely free margins (> 10 mm), patients with a positive
margin had more than ten times the likelihood of LR [HR
10.571 (95% CI 2.482-45.022), p = 0.0014] and those with
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FIG.1 A Kaplan-Meier curve of time-to-local recurrence by histologic subtype; B Kaplan—-Meier curve of time-to-local recurrence by surgical

margin width

a narrow (< 10 mm) had almost a sixfold greater risk of LR
[HR 5.664 (95% CI 1.189-26.986), p = 0.0295]. The find-
ings were similar in the competing risk analyses.

Association of Margins and Local Recurrence
by Histologic Subtype

We next evaluated the impact of margin width on LR
within histologic classifications of PT (Fig. 2A, B). For these
analyses, patients with negative margins but without known
width of resection margin were excluded (n = 5). Among the
51 patients with benign PTs, LR was noted in 2 (20%) of 10
patients with positive margins and 1 (4%) of 23 patients with
narrow (< 10 mm) resection margins (Table 3). The patient
with a narrow margin had a margin width of < 1 mm. There
were no local recurrences reported in the 18 (35%) of 51
patients with widely negative margins of 10 mm. This cor-
responds to 5-year LR-free rates of 88% (95% CI 39-98%)
for patients with positive margins, 94% (95% CI 63-99%)
for patients with narrow margins and 100% for patients with
widely negative margins (Fig. 2A, p = 0.056). In patients
with borderline PT (n = 29), LR occurred in 1 (25%) of 4, 3
(50%) of 6, and 0 (0%) of 19 patients with positive, narrow,
and widely free resection margins, respectively. The patients
with narrow margins had widths of 1, 2, and 4 mm. In the
malignant PT cohort (n = 32), LR were noted in 2 (100%)
of 2 patients with positive margins, 0 (0%) of 3 patients with
narrow margins, and 3 (11%) of 27 patients with widely free
margins (Table 4).

In a combined analysis of borderline and malignant
phyllodes tumors, the 5-year LR-free rate was 44% (95%
CI 7-78%) for those with positive margins, 57% (95% CI
17-84%) for those with narrow margins, and 93% (95% CI

78-98%) for those with widely negative margins (Fig. 2B,
p = 0.008). Tables 3 and 4 present a summary of TTLR by
surgical margin status for the two histologic subgroups. In
a separate analysis of borderline and malignant phyllodes
tumors independently, the differences in time-to-local recur-
rence between margin subgroups were suggestive of benefit
to wider excision margins, although the small sample size
and variable follow-up time in the subsets of interest pre-
clude definitive conclusions. Similarly, we did assess risk
of LR within only malignant PT patients who did or did not
receive RT, and the difference was not statistically signifi-
cant. Of the 11 patients who developed recurrence and for
whom we had available pathology related to the recurrence,
1 patient experienced upgrade in histologic subtype (from
borderline to malignant PT).

Distant Recurrence and Overall Survival

The overall distant recurrence rates were low, with 92%
distant recurrence-free survival at 5 years. Distant recur-
rence rates were significantly impacted by histologic sub-
type, with 5-year distant recurrence-free survival rates of
100%, 96% (95% CI 73-99%), and 72% (95% CI 52-85%)
for benign, borderline, and malignant PT, respectively (p <
0.01). Margin status did not impact distant recurrence, with
5-year distant recurrence-free survival rates of 100%, 100%,
and 84% (95% CI 72-92%) for positive, narrow, and widely
negative margins, respectively (p = 0.078).

The 5- and 10-year OS rates from the date of surgery for
all patients in the study were 93% (95% CI 86-97%) and
90% (95% CI 81-95%), respectively. A total of ten patients
died, including one patient with benign PT, one with border-
line PT, and eight with malignant PT. The one patient with
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TABLE 2 Associations between clinicopathologic factors, treatment, and local recurrence in univariate and multivariate Cox proportional haz-

ard models
Variable Univariate Multivariate
Hazard ratio p-Value for p-Value Hazard ratio p-Value for p-Value for
(95% CI) comparison with  for overall ~ (95% CI) comparison with  overall effect
reference effect reference
Age at surgery > 50 versus <50  0.503 0.3710 0.3710
(0.11,2.268)
Histology Malignant versus  4.354 0.0378 0.1144
benign (1.087, 17.441)
Borderline versus  2.904 0.1634
Benign (0.648, 13.006)
Borderline/malig-  3.630 0.0505 0.0505 5.799 0.0116 0.0116
nant versus (0.997, 13.215) (1.482, 22.696)
benign
Margin category  Positive (tumor 6.796 0.0087 0.0304 10.571 0.0014 0.0059
on ink) versus (1.623, 28.458) (2.482, 45.002)
widely free (>/=
10 mm)
Narrow (> tumor  2.708 0.1922 5.664 0.0295
on ink but < (0.606, 12.105) (1.189, 26.986)
10 mm) versus
Widely free
(>/= 10 mm)
Positive (tumor 2.509 0.1704 1.867 0.3592
on ink) versus (0.674, 9.349) (0.492, 7.087)
narrow (> tumor
on ink but < 10
mm)
Margins Positive versus 3.991 0.0152 0.0152
negative (1.305, 12.207)
Tumor size by > 5 cm versus < 0.824 0.8598 0.8598
imaging 5cm (0.096, 7.067)
Adjuvant radiation Yes versus no 0.576 0.5960 0.5960
(0.075, 4.433)
Adjuvant chemo-  Yes versus no 0.362 0.4966 0.4966
therapy (0.019, 6.789)
Axillary surgery ~ Mastectomy ver-  0.963 0.9605 0.9605

sus BCT (0.213, 4.345)

benign PT died of other causes, the cause of death for the
one patient with borderline PT was unknown, and seven of
the eight patients with malignant PT died from their disease.
The 5-year OS rate was 100% for patients with benign PT,
96% (95% CI1 74-99%) for patients with borderline PT, and
79% (95% CI1 58-90%) for patients with malignant PT (p <
0.01; Fig. 3). Margin status did not impact OS.

DISCUSSION

Phyllodes tumors of the breast present a clinical chal-
lenge given their rare occurrence. Our study aimed to ana-
lyze surgical margins and related outcomes for a cohort of
117 pathologically confirmed PTs of the breast with long-
term follow-up. Both histologic subtype and margin status
were independently associated with increased risk of local

recurrence. On the basis of our analyses, margin width did
impact local control for PT of the breast. For benign PT,
a negative margin is advised to reduce local recurrence,
although the width of the margin appears to be less relevant.
However, for borderline and malignant PT, a 10 mm margin
width has been historically recommended and appears to
remain important on the basis of our findings, as narrower
margins were associated with local recurrence rates compa-
rable to those with positive margins.

National Comprehensive Cancer Network (NCCN) guide-
lines for PT of the breast state that for a diagnosis of benign
phyllodes tumor by an excisional biopsy, clinical follow-up
for 3 years is appropriate.* These guidelines do not require
a negative margin. In our series, patients with tumor at
the inked margin had higher rates of local recurrence, but
this was not statistically significant. Notably, the overall
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FIG. 2 A Kaplan—Meier curve of time-to-local recurrence by surgical margin width for patients with benign phyllodes tumors; B Kaplan—-Meier
curve of time-to-local recurrence by surgical margin width for patients with borderline or malignant phyllodes tumors

TABLE 3 Summary of time-to-local recurrence by surgical margin status in patients with benign phyllodes tumors

Margin category Median FU (months) Event/ Median time-to 3-year  5-year 10-year
total local recurrence Local local recurrence-free local recurrence-free rate
(months) recur- rate
rence-
free rate
Widely free (>/= 10 91.1 (62.5, 108.4) 0/18 NR 1 1 1
mm)
Negative (> tumor on  95.4 (48.8, 111.3) 1723 NR 1 0.94 (0.63, 0.99) 0.94 (0.63, 0.99)
ink but < 10 mm)
Positive (tumor on ink) 73.5 (7.2, 119.5) 2/10 NR (33.58, NR) 0.88 0.88 (0.39, 0.98) 0.66 (0.16,0.91)
(0.39,
0.98)

NR not reached

TABLE 4 Summary of time-to-local recurrence by surgical margin status in patients with borderline or malignant phyllodes tumors

Margin category Median FU Event/ Median time-to 3-year 5-year 10-year
(months) total local recurrence local recurrence-free local recurrence-free local recurrence-free
(months) rate rate rate
Widely free (>/=10 77 (41.6,91.5) 3/46 NR 0.93 (0.78, 0.98) 0.93 (0.78, 0.98) 0.93 (0.78, 0.98)

mm)

Negative (> tumor NR (17.31, NR)
on ink but < 10

mm)

47.7 (13.3, 124.6) 3/9

Positive (tumor on 103.6 (46.7, 105.9)  3/6 55 (16.79, NR)

ink)

0.71 (0.26, 0.92) 0.57 (0.17, 0.84) 0.57(0.17, 0.84)

0.67 (0.19, 0.9) 0.44 (0.07, 0.78) N/A

NR not reached

local recurrence rate for patients with benign PT was low
(5.9%). The large difference in 10-year local recurrence rates
between positive and negative margins (66% versus > 90%)
may reflect a true increase in risk of recurrence for patients

with tumor at the inked margin, but larger patient numbers
would be required to determine this. In the largest available
series of patients with benign PT by van Olmen et al. (n =
1908), the authors found a higher local recurrence rate in
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FIG. 3 Kaplan—Meier curve of 1.0 7
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patients with positive compared with negative margins (8.9
versus 4.0%).%> Moutte et al. also reported a local recur-
rence rate of 33% following margin positive excision, with
no local recurrences noted among any of the patients with
negative margins.>> Conversely, in the multi-institutional
cohort study by Rosenberger et al., there was no evidence
to suggest a difference in local recurrence rates between a
positive margin, a final negative margin < 2 mm, and > 2
mm margin.® Similarly, Bohrani-Khomani et al. reported no
difference in local control among patients with benign PT in
the Danish Pathology Register with margins < 1 mm, 1-5
mm, or greater than 5 mm.?

The reasons for discordance between the studies is not
entirely clear, however, it could be related to duration of
follow-up or variation in reporting of histopathologic details.
Given the well-recognized challenge of histologic classi-
fication of fibroepithelial tumors, we limited our cohort
to those whose pathology had been internally reviewed at
our institution, thus reducing the risk of misclassification
of cases aggregated from a wide range of practice settings.
Additional contributory factors that may explain the differ-
ences between our data and the case series reported by Boh-
rani-Khomani is the aggregation of positive and close (< 1
mm) margin cases in the analysis, thus potentially obscuring
the recurrence rate attributable to a positive margin. A simi-
lar margin threshold was used by Kim et al., who noted no
effect of positive margins on LR in benign PTs where a posi-
tive margin was defined as margin width < 1 mm.” These
differences with respect to the definition and significance
of positive margins notwithstanding, our data adds to the
growing body of evidence that wider negative margins are
not necessarily preferable to narrower negative margins in

surgical management of benign PT.!° The lack of evidence
that local recurrence impacts survival for benign PT and the
low rates of histologic upgrade should be taken into account
when discussing reoperation for positive margins.®%->2

For borderline and malignant PTs, our data suggest the
historical 10 mm margin width may remain important, given
that narrower margins were associated with LR rates compa-
rable to those with positive margins. The NCCN guidelines
note that wide excision without axillary staging is required,
which is defined as intention to obtain surgical margins > 1
cm without an absolute indication for mastectomy if lumpec-
tomy fails to achieve a 1 cm margin width.* Our study sug-
gests narrow (< 10 mm) margins result in an increased
LR risk substantial enough to suggest that pursuing addi-
tional surgery to achieve wider margins (i.e., mastectomy
if segmental mastectomy is not feasible) may be warranted.
This is further supported by the lack of strong evidence or
standardized guidelines, suggesting that the addition of RT
after narrow or positive margin excision can achieve simi-
lar local control to surgical resection with widely negative
margins. NCCN guidelines currently suggest consideration
of RT when recurrence would result in significant morbid-
ity.* In our study, there was no significant difference in LR
risk when comparing outcomes for those treated with RT
with those who did not receive RT. However, the number
of patients who received RT in our cohort was small (15%).

A number of recent studies have reported an association
between positive margins and recurrence without further
consideration of margin width”!%!!** and/or specific con-
sideration of margin width within the context of border-
line and malignant tumors.'%!! While most reports in the
literature, especially the older literature, have assessed the
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association between margin and LR independent of subtype,
the more recent studies that have considered margin width
in the context of histologic subtype rarely compare with the
historical standard of 10 mm.® In a large study of borderline
and malignant PT from the Netherlands (n = 921), Bartels
et al. found increased rates of LR with positive margins but
suggest that narrow margins (0—1 mm) are not associated
with increased risk of LR compared with margins > 1 mm.>*
Another recent study by Yoon et al. compared LR within
subtypes on the basis of margins in a similar manner as the
present analysis, noting no difference in risk of LR based on
margin status.”> However, only 5% of patients in this study
had malignant PT, which has the highest risk of recurrence,
and all patients with malignant PT received RT.

While our data suggest improved local control with wider
margins for borderline and malignant tumors, we note that
our cohort lacked patients with margins between 5—10 mm.
Thus, while we found margin width < 5 mm to be associ-
ated with worse local control, and > 10 mm to be associated
with low rates of local failure (5-year local recurrence free
rate of 57% versus 93%, respectively), we were unable to
determine whether a margin threshold of 5 mm may be suf-
ficient for this population of patients. Neron et al. studied
surgical margins for malignant PTs and found that margins
of 3-7 mm compared with > 8 mm did not impact LR but
did find a benefit in LR-free survival for patients that under-
went mastectomy.?® These data suggest that narrower mar-
gins, less than 1 cm, but wider than 5 mm, may be sufficient
for borderline and malignant PTs, but more comprehensive
assessments with larger patient cohorts are needed.

Our study has limitations. In the multivariate model of
LR, histologic subtype and surgical margin were included
with a total of three degrees of freedom. This may cause
overfitting given there were only 13 LR events. Therefore,
one needs to interpret this result with caution. Further, while
we have the added value of expert pathology review in the
attempt to avoid the confounding variable of histologic mis-
classification, this is a relatively small, single-institution
cohort subject to selection bias inherent in retrospective
reviews. The rarity of this tumor type makes it difficult to
obtain large cohorts, but a larger analysis evaluating nar-
rower margin cutoffs may be beneficial. It would also be
of value to analyze the patients with borderline and malig-
nant phyllodes tumors independently given the histologic
differences and clinical behavior between these subtypes,
however, this requires larger patient cohorts than the present
study.

CONCLUSIONS
Our study identified 117 patients with PTs of the breast

pathologically confirmed at our institution. We found that
margin status remains important for local control. With our

study findings and a review of the current guidelines, for
benign PT, we suggest that a no ink on tumor standard is
appropriate. For borderline and malignant PTs, the current
10 mm guideline seems appropriate, given that the local
recurrence rate for resection with narrower margins was
comparable to that for patients with positive margins in our
study.
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