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The Role of a Boost Radiation Dose in Patients with Negative Re-Excision

Findings
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Abstract: The aim of this study is to evaluate whether patients who have no residual tumor at the time of a re-excision
lumpectomy benefit from the addition of a radiation boost dose. The records of 535 patients treated with breast-
conserving therapy (BCT) for Stage I-II breast cancer were reviewed. The actuarial risk of local recurrence (LR) was
determined for the 262 patients in this cohort who underwent re-excision lumpectomy. There was no significant difference
in the 10-year freedom from local recurrence (FFLR) for patients with negative re-excisions (96%) compared to patients
with residual tumor that was adequately excised (92%). Patients with residual tumor at or close to the final margins,
however, had a significantly lower FFLR (80%; p=.01). The FFLR for patients with negative re-excisions was 97% for
patients not receiving a boost (n=94) and 95% for patients who received a boost (n=74) (p=ns). For patients <50, FFLR
was 96% with a boost and 87% without a boost (p=ns). Extensive intraductal component was the only significant
predictor of LR among patients with negative re-excisions (p=.02). The presence of residual disease in the re-excision
specimen did not predict for LR as long as the final margins were negative. Among patients with negative re-excisions,
the boost did not significantly improve local control. There was a trend for better outcomes, however, in younger patients
treated with a boost even in the setting of a negative re-excision. Due to the limitations of the retrospective nature of this
study, it will be important to address this question in a prospective fashion before making any definitive conclusions or

changes in current clinical practice.
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INTRODUCTION

Several prospective randomized trials have demonstrated
that breast-conserving surgery (BCS) followed by whole-
breast radiotherapy (WBRT) is an appropriate treatment
option for patients with Stage I and II breast cancer [1]. In
addition to preventing local recurrences, WBRT after BCS
has been shown to improve breast cancer specific mortality
and overall survival [2]. After three randomized trials
demonstrated that a “boost” dose to the lumpectomy cavity
further reduces the risk of local recurrence [3-5],
radiotherapy treatment plans after BCS for invasive
carcinoma often consist of WBRT followed by a 10-16 Gy
boost to the lumpectomy cavity. The added cost of a boost
dose [6] and its effects on cosmesis [7], however, have led
some to propose that select patients, such as those with
negative re-excisions, may have acceptable local control
rates with WBRT alone and could therefore avoid the boost
treatment [8]. Whether these patients who have no residual
disease at the time of re-excision lumpectomy have
improved local control with the addition of a boost radiation
dose is unclear.

Furthermore, a recent study found that, among patients
who underwent whole breast radiation plus a routine boost,
those with negative re-excisions had a significantly lower
risk of local recurrence at 10 years compared to patients who
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had residual tumor in the re-excision specimen (5% versus
9%) [9]. These results suggest that those patients who
achieve a wider margin, defined by a negative re-excision,
have a more favorable outcome with the boost dose
compared to those with residual disease and smaller margins.

The goal of the current study is to determine whether
patients with no residual tumor identified in the re-excision
lumpectomy specimen have better outcomes compared to
those with residual disease, and whether a boost radiation
dose after WBRT further improves local control in those
patients with a negative re-excision.

MATERIALS AND METHODS

The records of 535 patients treated with breast-
conserving surgery and radiotherapy at Stanford University
or the Washington-Stanford Radiation Oncology Center
during the years 1972-1996 for Stage I or II breast cancer
were reviewed with IRB approval. Clinical and pathologic
data were recorded as previously described [10]. Margin
status was classified on the initial and re-excision specimens
as positive when invasive or in-situ disease was seen at an
inked surgical margin, close when tumor cells were £ 2mm
from the ink, negative if tumor was > 2mm from the inked
margin, or indeterminate when the specimen was removed in
pieces without orientation or not inked. Pathologic
specimens were routinely reviewed at Stanford prior to
radiotherapy treatment.

Radiation treatment policies varied over the years of the
study. Most commonly, patients received 50.4 Gy prescribed
to the isocenter in 1.8 Gy fractions followed by a 10 Gy
electron boost prescribed at dmax to the tumor bed using

2011 Bentham Open



Role of Boost After Negative Re-Excision Findings

ultrasound guidance. In earlier years patients could have
received interstitial Iridium 192 implant boosts or reduced
photon fields. Overall 65% of patients received a total tumor
bed dose of > 60 Gy. Forty-seven percent of patients with
negative margins did not receive a dose of > 60 Gy,
according to individual physician preference and/or
availability of electron beam equipment. Approximately
30% of patients received chemotherapy. Most commonly,
patients received CMF concurrent with radiation (n=112).
The mean follow-up for surviving patients is eight years.

The actuarial probability of freedom from local
recurrence as a first failure was calculated using the Kaplan-
Meier method. Analysis of potential prognostic factors was
performed using Cox regression analysis (SPSS, Inc.).
Factors were included in the forward conditional Cox
multivariate analysis if the univariate p value was < .05.
Factors included in the regression analysis for local
recurrence among patients with negative re-excisions were:
patient age (</> 50), pathologic tumor size, pathologic nodal
status (NO/N1), EIC (present/absent), estrogen receptor
status (positive/negative), use of systemic adjuvant therapy
(yes/no), and total radiation dose (<60 Gy, > 60 Gy).

RESULTS

The overall outcome of the 535 patients treated with
breast-conservation therapy has been previously reported by
our group [10, 11]. Of these patients, 262 underwent re-
excision lumpectomy for close, positive, or indeterminate
margins. On final pathology of the re-excision specimens,
168 patients (64%) had no residual tumor, 91 (35%) had
either residual invasive or in-situ carcinoma, and results were
unknown for 3 patients (1%). Patient characteristics for the
entire cohort of 535 patients and the 168 patients with
negative re-excision findings are given in Table 1.

For all patients who achieved negative final margins
(n=342, including patients with negative margins after the
initial surgery as well as after re-excision lumpectomy), the
actuarial freedom from local recurrence at ten years (FFLR)
is 94%. Among patients who underwent re-excision, the
presence or absence of residual disease in the specimen was
not a predictor of outcome, as long as final margins were
negative (>2mm). The FFLR for patients with no residual
tumor was 96% versus 92% for patients with residual tumor
that was adequately excised (p = ns). Patients who
underwent re-excision and still had close, positive, or
unknown margins, however, had a FFLR of 80% (p = .01
versus re-excision with negative margins). Recurrence rates
by re-excision findings are given in Table 2.

Among the 168 patients with negative re-excision
findings, there was no significant difference in the FFLR for
patients in whom the boost radiation dose was omitted (97%;
n=94) compared to those who received a boost (95%; n=74).
Patients with a negative re-excision who were less than 50
years of age, however, had an 87% FFLR without boost
radiation and 96% FFLR with boost radiation (p=ns). The
recurrence rates by age and use of boost for patients with no
residual tumor are shown in Table 3. Of the five patients
with negative re-excision findings who had a local
recurrence, 2 were considered “true” tumor bed recurrences,
and 3 could not be classified based on available information.
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Table 1. Patient Characteristics
535 Treated 168 patients with
Patients Negative Re-Excision
Age
<50 197 56
>50 338 112
Pathologic T stage
T1 399 138
T2 108 25
Tx 28 5
Pathologic N stage
NO 350 130
N1 117 28
NX 68 10
Re-excision
Yes 262
-- No residual 168
-- Residual 91
-- Unknown 3
No 273
EIC
Present 60 14
Absent 308 93
Not available 167 61
Total tumor bed radiation dose
<60 Gy 189 94
>60Gy 345 74
Unknown 1
Systemic therapy
Chemo 153 44
Tamoxifen 172 58

Table2. 10 Year Freedom from Local Recurrence Rates by
Re-Excision and Margin Findings

Re-Excision Final Patients FFLR
Findings Margin (No,) (%)

No residual Negative 168 96
Residual All 91 87
Residual Negative 58 92
Residual Close, Positive, NA 33 80

No re-excision Negative 115 94

Extensive intraductal component (EIC) was the only
factor identified in Cox regression analysis as a predictor of
FFLR among patients with negative re-excision findings
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(p=.02). The FFLR was 96% in the absence of EIC and 81%
in the presence of EIC.

Table3. 10 Year Freedom from Local Recurrence Rates by
Age and Tumor Bed Dose for Patients with Negative
Re-Excision Findings

Tumor Bed Dose
Age
>60 Gy <60 Gy
<50 years 96% 87%
> 50 years 94% 100%
Table4. Local Recurrence Rates for Margins by Re-excision
Findings
Series Patients Re-Excision Local
(no.) Finding Recurrence (%)
Park [13] 101 No residual 8
546 No residual 5
Chism [9]
299 Residual 9
Arthur [8] 205 No residual 8
38 No residual 3
Pezner [12]
29 Residual 12
155 No residual 2
Goldstein [14]
286 Residual 11
168 No residual 4
Present
91 Residual 13
DISCUSSION

Breast-conserving surgery with whole breast radiation is
an established treatment for early stage breast cancer. The
final pathologic margin status of the lumpectomy specimen
is generally the most important factor determining local
recurrence rates in the majority of reports, although variation
exists among institutions in terms of what constitutes an
acceptable margin. The addition of a boost radiation dose has
been demonstrated by large randomized trials to further
reduce the risk of local recurrence in patients with negative
margins, with the greatest absolute benefit occurring in
patients under 50 years of age.

Few studies have reported results separately for patients
undergoing re-excision according to the pathologic findings.
Pezner et al. reported on 67 patients who underwent re-
excision with negative margins (defined as no tumor at ink)
and received whole breast radiation to 50 Gy without a boost
[12]. Among the patients with no residual cancer in the
specimen, the five-year local control rate was 97% compared
to 88% when there was residual cancer present, and 96% in
the 86 patients with initially clear margins who did not
undergo re-excision (p>0.1). Chism et al. reported on 846
women who underwent re-excision prior to whole breast
radiation with a boost [9]. The 10-year FFLR was 95% for
546 patients with no residual tumor in the specimen and 91%
for 299 patients with residual tumor (p=0.038), although 96
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patients still had close, positive, or unknown margin status.
Arthur et al. reported on 205 patients who had no residual
tumor at the time of re-excision and were treated with 50 Gy
whole breast radiation without a boost [8]. The 15-year local
control rate was 92.4%, and the risk of a true tumor bed
recurrence was 2.4%. Age < 50 was a significant predictor
for local recurrence in that series, with a FFLR of 87% as
compared to 96% for those > 50 years (p=.0158). However,
4 of 7 local recurrences in the younger age group were
outside the tumor bed, and the authors concluded that the
effect of a boost dose was therefore of uncertain benefit.
Park et al. found an 8% risk of local recurrence at 8 years in
101 patients with no residual tumor at re-excision, which
was not significantly different than the 7% risk of local
recurrence for all patients with negative margins who
received whole breast radiation followed by a boost [13].
Goldstein et al. reported on 583 patients with 607 invasive
cancers treated with breast-conservation with a boost and
found that the 12-year ipsilateral breast failure rate was 18%
for 166 patients who did not undergo a re-excision, 11% for
286 patients with evidence of residual invasive or in situ
carcinoma in the re-excision specimen, and 2% for 155
patients with no residual carcinoma in the specimen
(p=-008).[14] A total radiation therapy dose >60 Gy was also
associated with a lower 12-year ipsilateral breast failure rate
(6% compared to 21% and 31% for total doses of 51-60 Gy
and < 51 Gy, respectively, p=<.001), although the final
margin status in relation to total radiation dose is unclear.

Our results are in general supportive of previous findings.
We found an excellent overall FFLR of 96% for patients
with no residual tumor at re-excision. This did not appear
significantly different, however, than the risk of local
recurrence for patients with residual cancer in the re-excision
specimen, as long as the final margins were negative. While
some authors have suggested that patients with residual
carcinoma in the re-excision specimen have a higher risk of
local recurrence compared to those with no residual tumor
[12, 14], the small number of patients in the current study
and the definition of a negative margin (>2mm) may have
precluded any statistical significance in our findings. If we
included patients with non-negative margins after re-
excision, as Chism did in their comparison of patients with
no residual and with residual tumor, we found a borderline
statistically significant difference of 96% versus 87% FFLR,
which is in agreement with their findings. Patients with
residual tumor who do not achieve negative margins after re-
excision appear to have a significantly higher risk of
recurrence than those that have residual tumor and achieve
negative margins.

The 10-year results of the EORTC randomized boost trial
demonstrated a statistically significant benefit with the use of
a boost to the lumpectomy cavity after whole breast
radiotherapy [15]. While the relative risk was similar across
all age groups, the absolute benefit was much greater in
younger patients compared to older patients. The debate
about whether to use a boost in an older patient population is
sparked by the fact that the boost may not be cost-effective
and may adversely affect cosmetic outcome. The EORTC
trial, however, did not define subgroups of patients
according to the presence or absence of residual disease in
those patients who underwent re-excision. With the
suggestion that a negative re-excision may offer a significant
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reduction in the overall tumor burden such that doses of 50
Gy might be adequate for local control, some authors have
questioned the benefit of a boost in the setting of no residual
tumor at re-excision [8]. Our results similarly found that
among the entire cohort of patients with negative re-excision
findings, there was no significant difference in the local
recurrence rate between those who received a boost and
those who did not. Whereas a large number of patients as in
the EORTC trial would be necessary to show a statistically
significant benefit with the boost treatment, these
retrospective data are hypothesis-generating when thinking
about individual patients receiving radiotherapy as a
component of breast conservation therapy.

Although small patient numbers did not allow us to
demonstrate statistical significance, patients < 50 years of
age despite having no residual tumor in the re-excision
specimen tended to have an inferior rate of local control
when a boost radiation dose was omitted, consistent with the
results of Arthur et al.[8] Young patients (<35-50) have been
reported to have an increased risk of recurrence independent
of margin status in many reports of breast conservation [16].
Some data indicate that young patients more often have
closer margins of excision, as well as an increased incidence
of DCIS, LVI, and other poor prognosis pathologic features
[17]. Young age, along with EIC, was previously reported as
a predictor of finding residual carcinoma at the time of re-
excision in this patient population [10]. Even in patients with
no residual tumor at re-excision, however, EIC was a
significant predictor of local recurrence in the current series,
in contrast to several series that have shown that EIC does
not appear to be prognostic independent of margin status
[18-21]. This may be a spurious observation, considering the
small number of patients in this series with documented EIC
and negative re—excision findings. Data from the larger
EORTC boost trial demonstrate that patients < 40 have a
higher risk of local recurrence and a greater absolute benefit
with a boost radiation dose [3, 15]; however, the study
apparently allowed DCIS at the margins of excision in their
definition of negative margins and, therefore, the interaction
of young age and EIC is unclear. Finally, the small number
of recurrences in our group of patients with negative re-
excisions limits our ability to draw conclusions on the
patterns of true versus elsewhere failures relative to the
benefit of a tumor bed boost.

There are several limitations of this retrospective study.
The institutional criteria and application of breast
conservation undoubtedly varied over the 24 years of the
study. In addition, wide variation in radiation and
chemotherapy practices occurred over this time, and
pathologic practices changed as well. Although we attempted
to standardize the definition of various pathologic features
and review available material at Stanford, not all material
was reviewed by a single pathologist. In addition, the small
number of patients in various subgroups limits the number of
analyses that can be performed with any expectation of
statistical significance. As is inherent in a retrospective
study, there is patient and physician selection bias in terms
of how patients were treated with regards to receiving a
boost radiation dose. Due to the limitations of the
retrospective nature of this study, it will be important to
address this question in a prospective fashion before making
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any definitive conclusions or changes in current clinical
practice.

In conclusion, the presence or absence of residual disease
in the re-excision specimen did not predict for local
recurrence as long as the final margins were > or = to 2mm.
Patients with negative pathologic findings at re-excision did
not appear to benefit significantly from the addition of a
boost to the lumpectomy cavity after whole breast
radiotherapy. There was a trend toward better local control,
however, in younger patients treated with a boost even in the
setting of a negative re-excision, consistent with the results
of the EORTC trial.
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