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Abstract
BACKGROUND: Many women with breast cancer recurrence previously treated with breast-conser-

vation therapy desire repeat lumpectomies. We hypothesized that women undergoing mastectomy for
breast cancer recurrence would show superior survival.

METHODS: Patients who previously received breast-conservation therapy diagnosed with an ipsi-
lateral breast cancer recurrence between 1988 and 2004 were identified using the Surveillance,
Epidemiology, and End Results database. Univariate survival analysis was performed using the
Kaplan-Meier method. Cox regression was used for multivariate analysis.

RESULTS: Criteria for analysis were met in 747 patients. Of those, 24% underwent lumpectomy. On
univariate analysis, patients undergoing lumpectomy had worse overall survival (P � .03). Five-year
survival was 67% versus 78% for the lumpectomy and mastectomy groups, respectively. On multi-
variate analysis, mastectomy remained significantly associated with better survival with a hazard ratio
of .5 (P � .003).

CONCLUSIONS: The use of lumpectomy for ipsilateral breast cancer recurrence previously treated
with breast-conservation therapy should generally be discouraged.
© 2008 Elsevier Inc. All rights reserved.
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Breast cancer continues to be the most diagnosed cancer
n women, although recently its estimated incidence has
egun to decrease.1 The survival rate for breast cancer has
mproved steadily over the past 15 years,1 owing in part to
ncreased rates of screening, leading to the earlier diagnosis
f breast cancer. This trend, combined with decreased em-
hasis on mastectomy in favor of breast-conservation ther-
py as the primary surgical treatment for breast cancer, has
ncreased the opportunity for recurrent or second breast
ancers in previously treated breasts.

The NSABP B-06 trial2 established breast-conservation

* Corresponding author. Tel.: �1-916-734-5907; fax: �1-916-703-
267.

E-mail address: slwchen@ucdinis.edu

cManuscript received April 15, 2008; revised manuscript June 3, 2008

002-9610/$ - see front matter © 2008 Elsevier Inc. All rights reserved.
oi:10.1016/j.amjsurg.2008.06.018
herapy as a reasonable alternative to mastectomy. Women
ndergoing lumpectomy without radiation therapy for initial
reast cancers experience unacceptably high recurrence
ates in the range of 24% to 39%.2,3 The decrease in local
ecurrence rates resulting from the addition of breast radi-
tion, however, does not always translate to improved sur-
ival.4 Thus, breast-conservation therapy has been concep-
ualized as the combination of lumpectomy and radiation
herapy for local control, paired with adjuvant hormonal or
hemotherapy as indicated for systemic control. Guidelines
or radiation therapy typically preclude a second course of
hole breast radiation, but less is known about the impact of
erforming a second lumpectomy without adjuvant radia-
ion therapy.

We hypothesized that for recurrent breast cancers, the

hoice of mastectomy would provide a modest benefit in

mailto:slwchen@ucdinis.edu
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reast cancer survival as compared with the choice of a
epeat lumpectomy, especially when not followed by repeat
adiation therapy.

ethods

ata source

The Surveillance, Epidemiology, and End Results
SEER) database from the National Cancer Institute was
sed. This population-based dataset comprises 17 selected
egional cancer registries, which cover approximately 26%
f the US population.5 The registry collects all data on all
ancers diagnosed in its selected regions. Data collected
ncluded information on patient demographics, primary tu-
or site, tumor morphology, stage, and follow-up vital

tatus. Because these data are void of personal identifiers for
ublic use, the data are considered exempt from institutional
eview board approval.

atient population

All patients with a first diagnosis of breast cancer be-
ween 1998 and 2004 were included in the initial patient
opulation. These were limited further to those with a his-
ologic diagnosis of either ductal or lobular breast cancer.

e then selected only those undergoing a lumpectomy/
artial mastectomy followed by radiation therapy. Subse-
uent to this, we further limited the population to only those
ho had a second ipsilateral breast cancer diagnosed. Pa-

ients with incomplete tumor information or surgical data,
nd those without confirmed histologic diagnoses, were
xcluded.

ata analysis

Data were abstracted using SEER*Stat v6.3.5 (Surveil-
ance Research Program, National Cancer Institute). We
ollected data on patient demographics such as age, sex, and
ace; tumor characteristics such as size, nodal status, and
etastases; and treatment details such as surgery type and

he use of radiation therapy. Univariate comparisons be-
ween groups were made using the Student t test and the
hi-square test as appropriate. Univariate survival analysis
as performed using the Kaplan-Meier method,6 with log-

ank testing used to identify significant differences. Cox
roportional hazards models,7 were used to adjust for other
actors in a multivariate fashion. For the multivariate model,
atients with incomplete information were dropped in a
ist-wise fashion, with the exception of N and M stage, for
hich “x” was used to represent unknown data. Statistical
odeling was performed using SPSS version 16.0.1 for

indows (SPSS, Inc., Chicago, IL). w
esults

Of the 747 patients eligible for analysis, 24% underwent
lumpectomy as the surgical therapy for their second can-

er. The percentage of patients undergoing lumpectomy
ecreased slightly over time (Fig. 1). In comparing groups
y type of surgery, patient demographics in each group were
imilar, although lumpectomy patients were significantly
lder (Table 1). A higher percentage of mastectomy patients
ere estrogen-receptor negative, of higher grade, and larger

ize (Table 1). A minority of each group (21% of those
ndergoing lumpectomy and 5% of the mastectomy group)
nderwent radiation therapy after their surgery.

Univariate analysis of survival showed a significant advan-
age (P � .03) for those undergoing mastectomy (Fig. 2).
ive-year survival rates were 78% for the mastectomy
roup as compared with 67% for the lumpectomy group;
0-year survival rates were 62% versus 57%, respectively.
n a subgroup of patients with favorable tumor characteris-
ics (estrogen-receptor positive, T1 tumors, N0 or NX, M0
r MX), this trend, although still visible, became statisti-
ally not significant (P � .09) (Fig. 3).

On multivariate analysis, the overall relationship held up,
ith a hazard ratio of .5 for mastectomy as opposed to

umpectomy after controlling for age, sex, tumor stage,
ormone-receptor status, use of radiation, and disease-free
nterval (in months). Other than the use of lumpectomy,
oor significant prognostic factors included higher T stage,
igher grade, negative estrogen-receptor status, and older
ge (Table 2).

omments

The dilemma of how to treat a second breast cancer in a
reviously treated breast is a relatively recent development.
ver the past 30 years, the rate of breast conservation has

ncreased to a point that it now constitutes the majority of
nitial breast cancer surgeries. This situation, coupled with
he fact that breast cancer death rates have been dropping
nd a combination of better screening and better treatment,
as led to the circumstance that a growing number of

Figure 1 Rate of lumpectomy over time.
omen are faced with the question of what to do about a
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econd breast cancer. Traditional teaching on this has been
airly straight forward: a mastectomy is the preferred option.
owever, advances in systemic therapy, and the general
reference expressed by American women for breast con-
ervation have challenged this teaching. This paradigm also
as been challenged more recently by the advent of partial
reast irradiation, in which therapeutic dose radiation is
iven only to the area immediately surrounding the imme-
iate lumpectomy cavity. This is predicated on the data that
how that the vast majority of recurrences occur close to the
nitial site of tumor and thus wide field radiation may
rovide minimal benefit.8 This then brings back the question
s to whether further radiation of the breast in a previously
adiated breast provides significant benefit in the context of
n appropriately wide lumpectomy. Still, mastectomy
learly provides the maximal risk reduction in the recur-

Table 1 Patient demographics and tumor characteristics

Lumpectomy Mastectomy

P valueN % N %

Total 179 568
Female 179 100 568 100
Mean age, y 64 60 .03
Estrogen-receptor status .29

Positive 100 56 318 56
Negative 31 17 126 22
Unknown 48 27 124 22

Progesterone-receptor
status

.31

Positive 83 46 259 46
Negative 45 25 174 31
Unknown 51 28 135 24

Race .45
Black 20 11 47 8
White 149 83 483 85
Other 10 6 38 7

Radiation �.001
No 142 79 541 95
Yes 37 21 27 5

T stage .002
0 14 8 25 4
1 129 72 350 62
2 19 11 117 21
3 16 9 59 10
4 1 1 17 3

N stage .14
x 138 77 406 71
0 31 17 135 24
1 5 3 18 3
2 5 3 6 1
3 0 0 3 1

M stage .16
x 3 2 2 0
0 170 95 549 97
1 6 3 17 3

Grade .02
Well differentiated 25 16 58 12
Moderately

differentiated 76 49 205 41
Poorly differentiated 53 34 237 47
F

ence of breast cancer because it leaves the least amount of
reast tissue behind.

Although certainly not definitive, this article shows the
isk that women who choose less radical surgery may face.

e were surprised by the number of patients undergoing
umpectomy alone as treatment for second breast cancers.
ertainly, prior data on initial breast cancers would seem to

ndicate that there are unacceptable recurrence rates when
umpectomy is not paired with radiation.2,3 This outcome
ould seem likely to be replicated in the treatment of a

econd breast cancer as well. If anything, one might spec-
late that recurrent breast cancers would be more concern-
ng for relapse and metastasis than the initial cancer, given
he potential that it persisted throughout the entire first
ound of surgery, radiation, and any adjuvant therapy that
as given. Despite this, we recognize the temptation to

ccede to patient requests for repeat breast conservation.
ne might rationalize that negative margins are the most

mportant factor for local recurrence, and the improved
ystemic therapy might be more than adequate to control
ny further relapses.

igure 2 Kaplan-Meier plot for lumpectomy versus mastectomy
atients.
igure 3 Kaplan-Meier plot for T1N (0 or X)M(0 or X) tumors.
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These data support the view that breast cancer recur-
ences must be treated aggressively, and that skimping on
herapy results in measurably higher mortality. Further anal-
sis may reveal subgroups that may be able to receive
umpectomy alone (eg, very small favorable biology tumors
hat can be widely resected). Our data indicate that perhaps
his approach might be acceptable in small localized tumors.

confounding factor in this analysis was that our lumpec-
omy group was older than the mastectomy group, which
ould bias the analysis towards improved survival in mas-
ectomy patients. Despite this, we are concerned that in the
ultivariate analysis, which includes all these factors, the

ecrement in survival was still quite dramatic even after
ccounting for age, and thus would caution against this,
ithout further prospective data.
The ability to re-radiate a patient also may improve

urvival. Despite the small numbers of patients who un-
erwent re-resection and radiation, an ad hoc analysis of
hese patients (not shown) showed a visible improvement
n their survival curve. The likelihood that these patients
ho underwent a second round of radiation are reflective
f the general population, however, is questionable, and
hus we would hesitate to draw significant conclusions
rom this.

A number of caveats need to be applied. This study
as observational in nature and thus subject to a number
f potential limitations. First, registry data provided the
asis of this analysis. Although registry data are vetted
nd audited, the potential for data miscoding is real. The
ossibility that palliative resections may be coded as
umpectomies cannot be excluded, although it is mini-
ized by factoring in metastasis as a variable in our
ultivariate analysis. The registry is limited further by

ncollected data. Importantly, data are absent on the use

Table 2 Cox regression model

Hazard
ratio

95%
Confidence
interval P value

Age (per year) 1.03 1.01–1.05 .001
T stage �.001

0 Reference
1 3.0 .4–21.9
2 10.1 1.3–75.5
3 4.9 .5–44.7
4 12.9 1.3–127.4

Grade .05
Well differentiated Reference
Moderately differentiated 9.6 1.3–70.8
Poorly differentiated 11.2 1.5–82.9

Estrogen-receptor status �.001
Positive Reference
Negative 2.4 1.5–3.8

Surgical procedure .003
Lumpectomy Reference
Mastectomy .5 .3–.8
f adjuvant chemotherapy or hormonal therapy, which
an have effects on long-term survival. Although we
ould not expect there to be systematic bias in miscod-

ng, there may be a systematic selection bias in that those
hoosing lumpectomy also may be biased against sys-
emic adjuvant therapy, thus receiving potentially infe-
ior systemic therapy, which magnifies the potential con-
equences of poor local therapy. Margin status also is
mpossible to identify via the registry. It certainly would
e reasonable to assume that the percentage of those with
lose margins would be higher in those undergoing
umpectomy. A widely negative margin status previously
as been associated with improved disease-free survival.9

A further study limitation was our use of overall survival
n lieu of cause-specific survival. Although the mechanism
f improved survival should be via the prevention of disease
ecurrence, we chose not to use cause-specific survival in
his study. Our primary concern is related to the nature of
EER data. Cause of death was abstracted from the death
ertificate, and thus is somewhat subjective in terms of the
rimary cause of death. This can lead to undercoding (or
vercoding) of disease-related deaths. It also may result in
ndercounting of treatment-associated deaths, particularly
rom long-term effects of treatment (eg, re-radiation or
ystemic therapy) that may not be directly attributable to the
isease, but may be attributable to the therapy. Our inability
o estimate the nature or direction of this bias makes it
ifficult to use these data. The actual death is an objective
vent that is readily discernible with high accuracy, and thus
n the context of using registry data with multiple points of
nput, we have chosen to use overall survival, which will be
oded identically in all regions.

Despite these limitations, these data bring about an
larming set of observations. The number of patients receiv-
ng therapy that many would consider to be suboptimal is
ignificant and increasing. Although breast conservation has
ecome the default procedure for many breast surgeons, its
se in the recurrent setting should not be recommended as
quivalent to mastectomy at this time. Further studies to
dentify subgroups that may succeed with more limited
urgery should be considered.
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