
ABSTRACT

Background. The impact of multifocal (MF) or multicentric
(MC) breast cancer on locoregional (LR) control rates is un-
known.
Methods.MF was defined as two or more separate invasive
tumors in the samequadrant of thebreast.MCwasdefinedas
two or more separate invasive tumors occupying more than
one quadrant of the same breast. Patients were categorized
by LR treatment: breast conservation therapy (BCT; n� 256),
mastectomy (n� 466), or mastectomy plus postmastectomy
radiation therapy (PMRT; n � 184). All patients with MC dis-
ease had mastectomy (10 patients treated with BCT for MC
disease were excluded). The Kaplan-Meier product limit
methodwas used to calculate 5-year LR control rate. Cox pro-
portional hazards models were used to determine indepen-
dent associations of multifocality or multicentricity with LR
control.

Results. A total of 906 patients had either MF disease (n �
673) or MC disease (n � 233). With median follow-up of 52
months, the 5-year LR control rate was 99% for MF, 96% for
MC, and 98% for unifocal tumors (p� .44). Subset analysis re-
vealed no difference in LR control regardless of the LR treat-
ment (p � .67 for BCT, p � .37 for mastectomy, p � .29 for
mastectomy plus PMRT). There were five in-breast recur-
rences after BCT in theMF group.MF andMC did not have an
independent impact on LR control rate onmultivariate analy-
sis.
Conclusion.MF andMC disease are not independent risk fac-
tors for LR recurrence. PatientswithMFandMCbreast cancer
had rates of LR control similar to those of their unifocal coun-
terparts. These data suggest that BCT is a safe option for pa-
tients withMF tumors and thatMF orMC disease alone is not
an indication for PMRT. TheOncologist2013;18:1167–1173

Implications for Practice: This work reviews the risk of locoregional recurrences in patients with breast cancer treated with dif-
ferent approaches, as currently recommendedby standard guidelines.We lookedat 2,816 caseswithunifocal disease, 673 cases
with multifocal (MF) disease, and 233 cases with multicentric (MC) disease. We showed thatMF andMC breast cancers are not
independently associatedwith increased locoregional recurrence rates and that breast conservation therapy is a safe option for
patients withMF tumors.MF orMC disease alone is not an indication for postmastectomy radiation therapy.

INTRODUCTION

Multifocal (MF) and multicentric (MC) breast cancers are rela-
tively common clinical entities, with incidence in the literature
ranging from 6% to 60% and large variability because of differ-
ences indefinitionsused, inclusionorexclusionof in situdisease,
andmethodof pathologic sampling [1, 2]. As advances in preop-
erative imaging continue, the number of MF and MC tumors
identified increases [3–5], and better guidelines for their man-
agement are needed. In particular, questions still exist regarding
theoptimal locoregional (LR)therapyforMFandMCbreastcancer.

Tumor size has long been recognized as a strong predictor
of LR recurrence (LRR) [6–8], and it would seem logical that
the presence ofmore than one synchronous unilateral tumor
would also be a risk factor for LRR; however, studies have

shown conflicting results. In the absence of compelling evi-
dence to dictate otherwise, the convention according to cur-
rent TNM staging guidelines has been to stage MF and MC
patients according to thediameterof the largest lesions,with-
out taking other foci of disease into consideration [9]. This ap-
proach assumes that prognosis is dependent only on the
largest lesion and the presence and extent of lymph node in-
volvement. Inaddition,althoughthe locationanddistancebe-
tween tumors often dictates surgical strategies, MF and MC
alone are not standard indications for postmastectomy radia-
tion therapy (PMRT).

We have previously shown in the same large, single-insti-
tution cohort that, althoughassociatedwithanumberofpoor
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prognostic factors (e.g., higherT-stage, increased incidenceof
nodal involvement,highergradeandmore lymphovascular in-
vasion [LVI]), thepresenceofMForMCdisease alone is not an
independent predictor of relapse-free survival (both local and
distant combined), breast cancer-specific survival, or overall
survival [10].Thepurposeof this study is to furtheranalyze the
effect ofmultifocality andmulticentricity on the LRR ratewith
respect to different LR treatmentmodalities.

MATERIALS ANDMETHODS

Patient Selection
Using theBreast CancerManagement Systemdatabaseof the
University of TexasMDAndersonCancerCenter (MDACC),we
retrospectively identified all patients diagnosedwith invasive
breast cancer between 1997 and 2010.We excluded patients
with metastatic disease at diagnosis and those treated with
neoadjuvant chemotherapy, leaving 6,735 patients. We ex-
cluded an additional 2,811 patients who did not haveMF and
MCinformation,pathological tumorsize,ornodal statusavail-
able. We further excluded 192 patients who did not receive
adjuvant radiation therapy after breast conserving surgery
because all patients who underwent conservative surgery re-
ceived radiation therapy. Another 10 patients who were
treatedwithbreastconservationtherapy(BCT) forMCdisease
against physician advicewere also excluded.

MF was defined as two or more separate invasive tumors
in the same quadrant of the breast.MCwas defined as two or
more separate invasive tumors occupying more than one
quadrant of the same breast. If patients had bothMF andMC
disease, they were classified as MC. Patients who had MF or
MC in situ disease only were excluded. Determinations were
madebypathology reviewonly; clinical and radiographic data
were not considered. All pathology specimenswere indepen-
dently reviewed by dedicated breast pathologists at MDACC
at the time of initial treatment. A total of 3,722 patients were
included in the analysis. Of these, 2,816 patients (76%) had
unifocal (UF) breast cancer, and 906 patients (24%) had MF
(n � 673) or MC (n � 233) breast cancer in their pathology
specimens. LRR was defined after BCT as recurrence in either
the ipsilateral breast or regional lymph nodes (axillary, infra-
clavicular, supraclavicular, or internal mammary), and after
mastectomy as recurrence in the ipsilateral chest wall or re-
gional lymph nodes (axillary, infraclavicular, supraclavicular,
or internal mammary). The institutional review board of the
University of TexasMDACCapproved the retrospective study.

StatisticalMethods
Patientswere categorizedashavingUF,MF,orMCbreast can-
cers. TheMF andMC tumors were analyzed as separate enti-
ties and as a group (MF/MC). Patient characteristics including
age,menopausal status, race, tumor size, nodal status, histol-
ogy, nuclear grade, presence of LVI, tumor subtype, LR treat-
ment modality, surgical margin status, LRR location, and
adjuvant systemic treatment (chemotherapy and hormonal
therapy) were tabulated and compared between groups by
the chi-square test. Time to LRR wasmeasured from the date
of diagnosis to the date of the first documented LRR (regard-
less of whether it occurred first or after a systemic recur-
rence); patients not experiencing the event were censored at
last follow-up. Five-year LR control rate was calculated using

the Kaplan-Meier product limit method; groups were com-
pared with the log-rank statistic. A subgroup analysis was
performedby LR therapy (BCT,mastectomyonly, andmastec-
tomy followed by PMRT). Cox proportional hazards models
were used to determine the association of MF, MC, and the
combination of the MF and MC groups with LR control after
adjustment for other patient and disease characteristics. A p
value �.05 was considered statistically significant; all tests
were two-sided. Statistical analyses were carried out using
SAS 9.1 (SAS Institute, Inc., Cary, NC) and S-Plus 7.0 (Insightful
Corp., Seattle,WA).

RESULTS

Patient and Tumor Characteristics
MForMCdiseasewas seen in906patients, or 24%of the total
patient population; 673 (18.1%) had MF and 233 (6.3%) had
MC tumors (Table 1). Aswe have reported previously, in com-
parisonwith patientswithUFdisease, patientswithMForMC
breast cancer were younger and thus more likely to be pre-
menopausal [10]. They had higher T stages and N stages. His-
tologically, MF and MC tumors were associated with more
grade 3 disease, more LVI, lobular differentiation, and HER2
positivity. In termsof treatment received, thesepatientswere
more likely toundergomastectomy,withorwithout radiation
(p � .001). More patients with MF and MC tumors received
adjuvant chemotherapy (p � .001), but there was no differ-
ence in theproportion of patientswho received adjuvant hor-
monal therapy (p� .40) [10]. In terms of LR therapy, 62.4%of
UF tumors were treated with BCT compared with 38% of MF
tumors (p � .001). In addition, 31.7% of UF tumors were
treated with mastectomy alone compared with 48.1% of MF
tumors (p � .001) and 60.9% of MC tumors (p � .001). Only
5.9% of UF tumors were treated with mastectomy and PMRT
compared with 13.8% of MF tumors (p � .001) and 39.1% of
MC tumors (p� .001). In theUF group, 87 patients (3.1%) had
close (�2mm)or positive surgicalmargins (including invasive
cancer and ductal carcinoma in situ but not lobular carcinoma
insitu)comparedwith5.3%intheMFgroup(p� .007),3.4%in
the MC group (p � .70), and 4.9% in the MF/MC group (p �
.02). The low rate of positive margins in the MC group likely
represents the fact that all of thesepatientswere treatedwith
mastectomy.

LR Control
The median follow-up among all patients was 52 months
(range: 1–162months). Sixty-four patients (1.7%) had LRR: 49
(1.7%) in the UF group, 9 (1.3%) in theMF group, and 6 (2.6%)
in the MC group (Table 2). There was no difference in the
5-year LR control rate among the UF group (98%), the MF
group (99%), and theMC group (96%) (p� .44) (Fig. 1).

The sites of LRR are detailed in Table 1. There was no dif-
ference in terms of recurrence location among the UF, MF,
and MC groups (p � .21). Specifically, there were only 5
(1.95%) in-breast recurrences after BCT in theMF group com-
paredwith 18 (1.02%) in the UF group.

Toevaluate the independent impactofMFandMConLRR,
a multivariate Cox proportional hazards model was applied.
Risk factors that were significant on univariate analysis (age,
tumor size, grade, LVI, histologic subtype, adjuvant hormonal
therapy) were evaluated (Table 2). The results are shown in
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Tables3and4.Onmultivariateanalysis,onlyage�50,high tu-
mor grade (grade 3), and the presence of LVI (for MC tumors
only) independently increasedtheriskofLRR.MFtumors (haz-
ard ratio [HR]: 0.73; 95% confidence interval [CI]: 0.32–1.67;
p � .46), MC tumors (HR: 1.35; 95% CI: 0.55–3.34; p � .51),
and combined MF/MC tumors (HR: 0.95; 95% CI: 0.49–1.83;
p� .88) were not independent predictors of LRR.

Subset Analyses
A subset analysis was performed based on the LR treatment
modality received. There was no difference in the LR control
between the MF/MC and UF groups treated with BCT (p �
.67), mastectomy alone (p� .37), or PMRT (p� .29) (Fig. 2A–
2C).

DISCUSSION
In this large, single-institution cohort, MF and MC disease
were not independent risk factors for LRR. This was true re-
gardless of the LR treatmentmodality received. Several previ-
ous studieshadsimilar findings. Inanearly study, Fowbleetal.
reportedon88patientswith stage I–II clinicallyor radiograph-
ically gross MC breast cancer (n � 57) or diffuse microcalcifi-
cations (n � 31), all of whom were treated with modified
radical mastectomy and 15 of whom received PMRT. After a
median follow-upof4years,nodifferencewasseen in therate
of isolated LRR (8% vs. 7%, no p value given) [11]. Oh et al. re-
viewed 97 patients with clinically diagnosed MF/MC breast
cancer whowere subsequently treated with neoadjuvant an-

thracycline-based chemotherapy followed by BCT, mastec-
tomy, or mastectomy plus PMRT and found no difference in
the5-year rateof LRR (UF10%vs.MF/MC7%,p� .78), regard-
less of the LR treatment modality received [12]. In a popula-
tion similar to ours, Cabioglu et al. examined 1,322 patients
with T1–3 invasive breast cancer who were not treated with
neoadjuvantchemotherapy [13]. In their study,147 (11%)had
MF orMC tumors (not distinguished as separate entities), de-
fined as more than one simultaneous macroscopically sepa-
rated tumor in the same breast on surgical pathology
evaluation. Of the MF/MC patients, 30 underwent BCT and
117 underwent mastectomy; 77 received PMRT. With a me-
dian follow-up of 55 months, the rate of LRR was not signifi-
cantly different between those with the MF/MC tumors
(5.4%) and the UF tumors (3.7%) (p � .36). Huang et al. re-
viewed84patientswith stage II–IV (ipsilateral supraclavicular
adenopathy)MF andMCbreast cancer (defined on pathology
as eithermicroscopicMF/MCdisease ormacroscopicMF/MC
disease) who were all treated with neoadjuvant chemother-
apy, modified radical mastectomy, and PMRT. No difference
was found in the rate of LRR after a median follow-up of 70
months (p� .05) [14]. This represents a different (and higher
risk) patient population because these patients had residual
MF or MC disease after treatment with neoadjuvant chemo-
therapy; however, the findingswere still similar.

In contrast to our findings, Katz et al. reported a study of
149 patients with stage II and IIIa MF/MC breast cancer, all

Table 1. Treatment and site of recurrence among all patients

Treatment

UF
(n� 2,816)

MF
(n� 673) MF vs. UF

MC
(n� 233) MC vs. UF

MF/MC
(n� 906)

MF/MC
vs. UF

No. % No. % p value No. % p value No. % p value

Locoregional therapy

Breast conservation therapy 1,757 62.4 256 38.0 �.001 0 0.0 256 28.3 �.001

Mastectomy only 893 31.7 324 48.1 �.001 142 60.9 �.001 466 51.4 �.001

Postmastectomy radiation therapy 166 5.9 93 13.8 �.001 91 39.1 �.001 184 20.3 �.001

Surgical margins

Negative 2,729 96.9 637 94.7 225 96.6 862 95.1

Close/positive 87 3.1 36 5.3 .007 8 3.4 .70 44 4.9 .02

Adjuvant chemotherapy

No 1,494 53.1 298 44.3 78 33.5 376 41.5

Yes 1,322 46.9 375 55.7 �.001 155 66.5 �.001 530 58.5 �.001

Adjuvant hormonal therapy

No 697 24.8 177 26.3 59 25.3 236 26.0

Yes 2,119 75.2 496 73.7 .40 174 74.7 .85 670 74.0 .43

Recurrence location

Axillary 2 4.1 0 0.0 0 0.0 0 0.0

Chest wall/skin 10 20.4 0 0.0 1 16.7 1 6.7

IMC 2 4.1 1 11.1 1 16.7 2 13.3

Infraclavicular 2 4.1 1 11.1 2 33.3 3 20.0

Supraclavicular 8 16.3 2 22.2 0 0.0 2 13.3

Ipsilateral breast 21 42.9 5 55.6 2 33.3 7 46.7

IMC/supraclavicular 1 2.0 0 0.0 0 0.0 0 0.0

Infra/supraclavicular 3 6.1 0 0.0 .68 0 0.0 .21 0 0.0 .29

Abbreviations: IMC, internalmammary chain;MC,multicentric;MF,multifocal; UF, unifocal.
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treated with mastectomy (without PMRT) and adjuvant an-
thracycline-basedchemotherapy [15]. Tumorswereclassified
as MF (two or more separate areas of invasive carcinoma
within thesamequadrantand/or�4cmapartbymammogra-
phyorgrosspathologyevaluation),microscopicMC,andgross
MC (two or more areas of invasive disease in more than one
quadrant of the breast and separated by �4 cm by clinical or
pathologic analysis). Of note, patientswithmore thanonemi-
croscopic focus of invasive disease in the same breast quad-
rant were classified as unicentric. When considered as a
separate entity, gross MC disease was found to have an in-
creased rate of LRRat 10 years (37%vs. 17%,p� .01), a differ-
ence that persisted in multivariate analysis (p � .0001). This
difference in outcomes is likely because of the difference in
patient populations (our cohort included patientswith stage I
breast cancer), and the more stringent definition of MC that
was used in the study by Katz et al. Weissenbacher et al. re-
ported on 288 patients with early stage MF and MC breast
cancer comparedwith amatched cohort of patientswithUF
disease [16]. MF and MC disease was defined clinically and
radiographically and thus likely represented a similar pop-
ulation to the gross MC group of Katz et al. After a median
follow-up of 70 months, MF and MC patients had an LRR
rate of 17.4% comparedwith 7.3% forUF tumors (p� .001).
Of note, 43.1% were treated with BCT (compared with
50.3% in the UF group).

In our cohort, 256 patients underwent BCT for MF breast
cancer and1,757underwentBCT forUFdisease. Therewere5
(1.95%) in-breast recurrences after BCT in theMF group com-
pared with 18 (1.02%) in the UF group. There was no differ-
ence in LRR (including nodal basins) between the MF and UF
groups treatedwith thismodality. Several small, early studies
showed that patientswithMForMCdisease have an increase
in LRR followingBCT [11, 17–20] (LRR ranged from23%to40%
at 5-year follow-up in these trials). Based on these trials,mas-
tectomy became the standard of care for women with MF or
MC disease. As diagnostic tools advance, MF and MC tumors
are more commonly diagnosed, and cancers that previously
wouldhavebeenclassifiedasUFnowcanbedetectedasMFor
MC. In addition, LR treatment modalities have improved sig-

Figure1. Kaplan-Meierestimatesof locoregional control among
all patients.

Table 2. Five-year locoregional control estimates by patient
and clinical characteristics among all patients

Characteristic

Locoregional control

No. of
patients

No. of
events

5-yr estimate
(95%CI) p

All 3,722 64 0.98 (0.98–0.99)

Focal group

Unifocal 2,816 49 0.98 (0.98–0.99)

MF 673 9 0.99 (0.97–0.99)

MC 233 6 0.96 (0.92–0.98) .44

MF/MC

No 2,816 49 0.98 (0.98–0.99)

Yes 906 15 0.98 (0.97–0.99) .71

Age

�50 1,247 37 0.97 (0.95–0.98)

�50 2,475 27 0.99 (0.98–0.99) �.001

Race

Nonblack 3,390 58 0.98 (0.98–0.99)

Black 332 6 0.98 (0.96–0.99) .57

Tumor size

T1 2,747 39 0.99 (0.98–0.99)

T2 840 23 0.97 (0.95–0.98)

T3 135 2 0.98 (0.9–0.99) .008

LymphNodes

N0 2,557 38 0.99 (0.98–0.99)

N1 1,004 24 0.98 (0.96–0.99)

N2 99 2 0.97 (0.89–0.99)

N3 61 0 1 .341

Stage group

T1–2N0 2,519 38 0.98 (0.98–0.99)

T1–2N1 938 22 0.98 (0.96–0.99)

T3 or N2–3 265 4 0.98 (0.94–0.99) .44

Histology

Ductal 2,850 57 0.98 (0.97–0.99)

Lobular 354 4 0.99 (0.96–1)

Other 518 3 0.99 (0.97–1) .054

Nuclear grade

1 or 2 2,230 11 1 (0.99–1)

3 1,480 53 0.96 (0.95–0.97) �.001

Lymphovascular invasion

Negative 2,936 42 0.99 (0.98–0.99)

Positive 786 22 0.97 (0.95–0.98) .003

Subtype

Hormone receptor-positive 1,846 19 0.99 (0.98–0.99)

HER2-positive 448 13 0.97 (0.94–0.98)

Triple negative 239 13 0.95 (0.9–0.97) �.001

Locoregional therapy

Breast conservation therapy 2,013 32 0.98 (0.98–0.99)

Mastectomy only 1,359 29 0.98 (0.97–0.99)

Mastectomy plus radiation 350 3 0.99 (0.96–1) .37

Surgicalmargins

Negative 3,591 62 0.98 (0.98–0.99)

Close/positive 131 2 0.99 (0.9–1) .76

Adjuvant chemotherapy

No 1,870 24 0.99 (0.98–0.99)

Yes 1,852 40 0.98 (0.97–0.99) .07

Adjuvant hormonal therapy

No 933 34 0.96 (0.94–0.97)

Yes 2,789 30 0.99 (0.98–0.99) �.001

Abbreviations:CI,confidenceinterval;MC,multicentric;MF,multifocal.
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nificantly over the past decade. More recent studies reflect
these advances in diagnosis and treatment.

In their seriesof97patientswithclinicallydiagnosedMF/MC
breast cancerwhowere subsequently treatedwithneoadjuvant

chemotherapy, Oh et al. reported no in-breast recurrences for
patientstreatedwithBCTforMFdisease[12].Baumannetal. ret-
rospectively reviewed the charts of 22 womenwith an average
follow-upof3.5years,withonly1patient (4.5%)experiencingan
in-breast recurrence [21]. Min et al. reviewed 251 stage II/III
(node-positive)patientswhohadLRRafterneoadjuvant therapy
and BCT. Of these, 74 had clinicalMF (cMF) disease at presenta-

Table 3. Multivariable Cox proportional hazardsmodels by
multifocality, multicentricity, or both on locoregional control

Bymultifocality HR 95%CI p

MF: yes vs. no 0.73 0.32–1.67 .46

Age:�50 vs.�50 0.62 0.33–1.17 .14

Tumor size: T2–3 vs. T1 1.11 0.56–2.2 .77

Grade: 3 vs. 1/2 13.56 3.94–46.59 �.0001

LVI: positive vs. negative 1.79 0.91–3.5 .09

Subtype: HER2 positive vs. hormonal
receptor positive

0.93 0.4–2.18 .87

Subtype: triple negative vs. hormonal
receptor positive

1.23 0.41–3.68 .71

Adjuvant hormonal therapy: yes vs. no 0.82 0.34–1.97 .65

Bymulticentricity HR 95%CI p

MC: yes vs. no 1.35 0.55–3.34 .51

Age:�50 vs.�50 0.49 0.25–0.94 .033

Tumor size: T2–3 vs. T1 1.10 0.55–2.16 .79

Grade: 3 vs. 1/2 18.50 4.24–80.73 .0001

LVI: positive vs. negative 2.32 1.18–4.55 .014

Subtype: HER2 positive vs. hormonal
receptor positive

0.84 0.35–2 .69

Subtype: triple negative vs. hormonal
receptor positive

1.72 0.56–5.32 .34

Adjuvant hormonal therapy: yes vs. no 1.00 0.39–2.53 .99

By bothMF andMC HR 95%CI p

MF/MC: yes vs. no 0.95 0.49–1.83 .88

Age:�50 vs.�50 0.55 0.3–1 .05

Tumor size: T2–3 vs. T1 1.12 0.6–2.1 .72

Grade: 3 vs. 1/2 14.58 4.29–49.54 �.0001

LVI: positive vs. negative 1.80 0.97–3.34 .06

Subtype: HER2 positive vs. hormonal
receptor positive

0.81 0.36–1.83 .61

Subtype: triple negative vs. hormonal
receptor positive

1.44 0.53–3.94 .48

Adjuvant hormonal therapy: yes vs. no 0.78 0.34–1.78 .55

Abbreviations: CI, confidence interval; HR, hazard ratio; LVI�
lymphovascular invasion;MC,multicentric;MF,multifocal.

Table 4. Multivariable Cox proportional hazardsmodel to
assess risk of locoregional failure

Variable
Hazard
ratio

95%
confidence
interval p

Multifocal vs. unifocal 0.75 0.33–1.7 .49

Multicentric vs. unifocal 1.43 0.58–3.51 .44

Age:�50 vs.�50 0.55 0.3–1.01 .05

Tumor size: T2–3 vs. T1 1.07 0.57–2.02 .84

Grade: 3 vs. 1/2 14.59 4.29–49.59 �.0001

Lymphovascular invasion:
positive vs. negative

1.78 0.95–3.32 .07

Subtype: HER2 positive vs.
hormonal receptor positive

0.79 0.35–1.78 .57

Subtype: triple negative
vs. hormonal receptor
positive

1.46 0.53–4 .46

Adjuvant hormonal therapy:
yes vs. no

0.77 0.34–1.77 .54

Figure 2. Kaplan-Meier estimates of locoregional control by lo-
coregional treatment modality. (A): Breast conserving surgery
followedby adjuvant radiation. (B):Mastectomy alone. (C):Mas-
tectomy plus postmastectomy radiation therapy.
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tion and 11 had residual MF disease on pathology evaluation
(pMF)afterprimarysystemictherapy.Themedianfollow-upwas
55months.Therewasa trendtowardworse5-yearLRR-freesur-
vival (unicentric, 91%; cMF, 86%; pMF, 82%;p� .15) and ipsilat-
eralbreasttumorrecurrence-freesurvival (unicentric,92%;cMF,
89%; pMF, 82%; p � .23) for the patients with clinically and
pathologically MF disease, but it was not statistically significant
[22].

Debate continues as towhether BCT is an appropriate op-
tion for women with MC disease. This question was not ad-
dressed in this analysis because it is not currently routine
practice at our institution; therefore, numbers were insuffi-
cient tomake any conclusions.

PMRT has been shown in randomized controlled trials to
reducetherateofLRRandcan improveoverall survival rates in
high-risk patients [23, 24]; however, the presence of MF
and/or MC disease has not been identified as a high-risk fea-
turemandating PMRT. In our subgroup analysis, patientswith
MFandMCdiseasehad similar LRRaftermastectomy, regard-
lessofwhetherornot theyreceivedPMRT.AlthoughKatzetal.
[15] showed an association betweenMF/MC disease and LRR
in patients treated with mastectomy and adjuvant anthracy-
cline-based chemotherapy, none of these patients received
PMRT; therefore, it is unknown if its addition would have sig-
nificantly negated some of that risk. In addition, in a subset
analysisof23patientswithT1–2tumorswithonlyone, two,or
three involved lymph nodes, they found no independent im-
pact of MC disease on the risk of LRR. Similar to our findings,
Oh et al. found in their series of 97 patients with clinical
MF/MC disease at the time of diagnosis (who were subse-
quently treated with neoadjuvant chemotherapy) that there
was no difference in the LR control rate between patients
treated with mastectomy alone (n � 44) and those treated
with mastectomy plus PMRT (n � 33) (91% vs. 93%, respec-
tively) [12].

This study is limited by its retrospective nature and thus
possible treatment biases. In addition, one of the biggest ob-
stacles in interpreting the current literature on MF and MC

breast tumors is the lack of a standard definition. These data
apply to patientswithMF andMCdisease diagnosed on initial
surgical pathology, and caution should be taken when apply-
ing the data to patients withMF orMC disease based on a dif-
ferent definition or after neoadjuvant chemotherapy.

CONCLUSION
Patients with MF andMC breast cancer had rates of LR control
similar to those of their UF counterparts when receiving appro-
priate local treatmentmodalities. Our data suggest that BCT is a
safe option for patients withMF tumors and thatMF orMC dis-
ease alone is not an indication for PMRT. Future research should
focuson the feasibility and safetyofBCT forMCtumors.
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