The American Journal of Surgery 217 (2019) 862—867

ican Journal of Surgery’

Contents lists available at ScienceDirect

The American Journal of Surgery

journal homepage: www.americanjournalofsurgery.com

Check for
updates

Impact of SSO-ASTRO margin guidelines on reoperation rates
following breast-conserving surgery

Alex Monaghan *°, Ntria Chapinal ¢, Lauren Hughes *°, Christopher Baliski * ¢ ¢ "

2 Department of Surgical Oncology, Sindi Ahluwalia Hawkins Centre for the Southern Interior, BC Cancer Agency, Kelowna, BC, Canada
b Southern Medical Program, University of British Columbia Okanagan, Kelowna, BC, Canada

¢ Cancer Surveillance and Outcomes, BC Cancer Agency, Vancouver, BC, Canada

d Department of Surgery, University of British Columbia, Vancouver, BC, Canada

€ Department of Surgery, Kelowna General Hospital, Kelowna, BC, Canada

ARTICLE INFO ABSTRACT

Article history:

Received 8 November 2018
Received in revised form
15 December 2018
Accepted 14 January 2019

Background: Re-operation rates following breast-conserving surgery (BCS) for early invasive breast
cancer are highly variable, largely due to uncertainty regarding adequate margins. The 2014 SSO-ASTRO
guidelines recommended “no ink on tumor” as adequate margins. We evaluated the effect of guideline
implementation on re-operation following BCS at our regional cancer center.

Methods: Retrospective chart review was performed on records for patients with early invasive breast
carcinoma undergoing BCS between February 2011 and May 2017. Time period, pathologic margin status,
patient and tumor characteristics were assessed for their impact on re-operation rates.

Results: Overall re-operation rate decreased following the guidelines release (OR 0.28, 95% C.I. 0.15—0.51,
p = <0.0001), with an unadjusted decrease of 3.89%. Re-operations on both close (OR 0.17, 95% C.I. 0.07
—0.40, p = <0.0001) and widely negative (OR 0.20, 95% C.I. 0.05—0.77, p = 0.02) margins decreased in the
post-guidelines time period.

Conclusion: SSO-ASTRO margins guideline release was associated with decreased re-operation.
Furthermore, re-operations rates decreased in patients with pathologically negative margins, the
target population the guidelines were meant to address.
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Introduction

Breast cancer is a common malignancy, affecting 1 out of every 8
North American women in their lifetime.! Breast-conserving sur-
gery (BCS) is the standard of care for early-stage invasive breast
cancer, with two thirds of women pursuing this route.” Although
maintenance of the breast mound is an obvious benefit, the
downside of BCS is the possibility of failing to achieve adequate
margins in the index surgery. Positive margins, widely defined as
tumor directly abutting the specimen edge during pathological
analysis, are associated with a greater than 2-fold increased risk of
ipsilateral breast tumor recurrence (IBTR).> While the definition of
positive margin status may be clear, there has been a lack of
consensus on what should constitute an adequate negative
margin.* As margin status is a significant factor in determining the
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need for re-operation, this lack of consensus has had the practical
consequence of variable re-operation practices. Reported re-
operation rates vary widely, with institutions reporting a range of
0—60% and larger population-based studies reporting a range of
17—35%.>"7 Re-operation has a negative impact, including poor
cosmesis, delayed adjuvant treatment, increased surgical compli-
cations, increased healthcare costs and costs to the patient, and
increased anxiety and stress for the patient and their loved
ones.®> 10 Furthermore, 8.5% of patients who undergo BCS will
proceed to receive a completion mastectomy.'!

In 2014, the Society of Surgical Oncology and American Society
for Radiation Oncology (SSO-ASTRO) consensus guidelines were
released, advocating that negative margins be defined as “no tumor
on ink” for patients with early-stage invasive breast cancer un-
dergoing whole-breast irradiation following breast-conserving
surgery.'> While positive margins, defined as the presence of
invasive tumor or DCIS on ink, are associated with an increase in
IBTR, negative invasive margins of wider than “no tumor on ink”
were not found to be associated with reduced IBTR.>'? There have
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been several studies published to date suggesting a decrease in
overall re-operation rates since the implementation of the “no tu-
mor on ink” standard proposed by the SSO-ASTRO guidelines
(range: 1-28%'>'%), underlining the potential to reduce re-
operation without compromising local control.”>~ '8

Detailed information regarding the influence of the SSO-ASTRO
guideline implementation on a population level is limited, with
most coverage coming from single institution studies. Therefore,
we aimed to determine the effect of these guidelines in a Canadian
health care setting, which has readily available access to robust
population level data. In this study, we analyzed the rates of re-
operation following BCS for invasive breast cancer before and af-
ter the adoption of the SSO-ASTRO margin guidelines with the aim
to identify factors associated with need for re-operation.

Methods
Patient selection and identification of cohorts

Approval from the University of British Columbia Research
Ethics Board was obtained for a retrospective chart review of pa-
tients referred to the British Columbia Cancer Agency, Sindi Ahlu-
walia Hawkins Center for the Southern Interior (BCCA SAH-CSI)
who were treated surgically by BCS between February 25, 2011 and
March 11, 2017. The BCCA is the only institution that provides ra-
diation and medical oncology services within the province, with
the BCCA SAH-CSI being one of six regional cancer centers within
the province. It functions as the primary referral center for patients
undergoing breast cancer surgical services within 10 regional
hospitals, representing a blend of urban and rural practice.

Patients identified as having early invasive breast carcinoma
who underwent BCS were included for analysis. Patients were
excluded if they had/were: male, less than 18 years of age at the
time of diagnosis, neoadjuvant therapy, previous or recurrent
breast cancer, micro-invasive carcinoma, T4 cancer on final histol-
ogy, N3 node status, metastatic breast cancer, indeterminate
margin status, bilateral breast cancer, underwent mastectomy or
surgical biopsy as their index surgery, or had their initial biopsy or
surgical care outside the geographic catchment area of the BCCA
SAH-CSI. Notably, we chose to exclude cases in which the first
surgery was a diagnostic surgical biopsy, in an attempt to minimize
the influence of diagnostic biopsy method on the need for re-
operation.

Based on the patient's date of index surgery with respect to SSO-
ASTRO guideline for invasive cancer adoption, two time periods
were established, with 523 patients in the pre- (February
2011—February 2014) and 589 patients in the post-guideline
(August 2014—March 2017) time periods. In the pre-guideline
time period, physicians at the BCCA SAH-CSI used a 1-2 mm
standard for negative margins. The new standard of “no tumor on
ink” was not adopted uniformly across all regional hospitals on a
particular date, therefore patients undergoing surgery within 3
months of the May 2014 hard-copy publication of the guidelines
were not included for analysis, as we expected data from this
period to be convoluted with respect to the effects of guideline
implementation.

Furthermore, consideration of patients with ductal carcinoma
in-situ (DCIS) at or near the margins was required, as decisions
regarding the need for re-excision would not have been made
solely based on the status of the invasive component. It should be
noted that the SSO-ASTRO guidelines for ductal carcinoma in-situ
only became available in November 2016, which suggested that
margin considerations should be based primarily on the invasive
component rather than the in-situ component.'® Given the timing
of the later guideline, it likely would not have influenced decision

making in our cohort of patients with invasive carcinoma. Thus, the
presence of DCIS at or near the margins was given consideration
along with the invasive component, with the later preferentially
considered.

Outcomes

Data collected through chart review included patient age, as
well as tumor-related factors (tumor size, grade, histology, patho-
logic margin status and type, associated DCIS and extensive intra-
ductal component (EIC), multifocality, lymphovascular invasion,
estrogen receptor/progesterone receptor (ER/PR) status, human
epidermal growth factor receptor 2 (HER-2) status). Pathologic
margin status was classified as positive if invasive carcinoma or
DCIS abutted the ink-marked specimen edge (O mm). Pathologically
negative margins were further categorized as being close (<1 mm),
and widely negative (>1 mm) for either invasive cancer or DCIS.
Further classification of margin status by margin type (i.e. invasive,
DCIS, or combination) results in too few events per category, pre-
cluding meaningful statistical analysis. In situations where both
invasive carcinoma and DCIS were positive or close, the margin was
attributed to the histology that was the closest. If they were equi-
distant, then the margin was attributed to the invasive component.
Subsequent breast procedures performed after the initial BCS
(revision BCS or completion mastectomy) are considered a re-
operation.

Statistical analysis

Patient and tumor factors were summarized by study period,
and frequencies between study periods were compared using chi-
squared tests. Age and tumor size were categorized, as these vari-
ables both had non-linear relationships with probability of re-
operation. The association of patient and tumor factors with re-
operation was tested first at the univariable level in a model ac-
counting for the clustering effect of surgeons (Generalized esti-
mating equations model). The multivariable model included re-
operation as the outcome, margin status, time period and margin
status by time period as the main predictors of interest, the clus-
tering effect of surgeon, and other patient and tumor factors
associated with the outcome at the univariable level with a p-value
< 0.20. Patient and tumor factors other than the main predictors of
interests were removed from the model if p-value < 0.05 by manual
backward selection provided their removal did not change the co-
efficient estimates of the main effects by more than 20% (which
would indicate confounding effect).

Results

2046 patient records were identified in the study time frame,
and 934 patients were excluded from analysis. A total of 1112 pa-
tients were included for analysis, of which 523 were in the pre-
guidelines time period, and 589 patients in the post-guidelines
time period. Patients in both time periods were similar with
respect to their clinical and pathologic factors except for age
(Table 1), where there was a higher proportion of patients aged
65—74 years old in the post-guidelines time period. However, when
analyzing age as a continuous variable, the mean age of patients in
the pre- and post-guideline time periods did not differ between the
two groups (63.49 + 11.72 pre, 63.49 + 10.90 post, p = 0.99). Path-
ologic margin status was similar between the two time periods
(p=0.48), with no apparent change in the proportion of patients
with invasive cancer versus DCIS within any of the pathologic
margin categories.

After the implementation of the SSO-ASTRO guidelines, the
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Table 1
Clinical and pathologic factors in pre-guidelines and post-guidelines groups.
Factor Pre- Post- p-value®
guidelines guidelines
(n=523) (n=1589)
n % n %
Age 0.01*
0-44 20 3.82 32 543
45-54 95 18.16 84 14.26
55-64 164 3136 178 3022
65-74 157 30.02 222 37.69
75+ 87 16.63 73 12.39
Invasive tumor histology 0.1
Invasive ductal carcinoma 465 8891 507 86.08
Invasive lobular carcinoma 37 7.07 41 6.96
Other 21 4.02 41 6.96
Associated DCIS 0.06
No DCIS 168 32.12 210 35.65
DCIS 304 58.13 303 5144
Extensive intraductal component 51 9.75 76 12.90
Invasive grade 0.94
I 149 2849 168 28.52
Il 222 4245 255 4329
11 152 29.06 166 28.18
Invasive carcinoma size (mm) 0.35
<10 106 2027 118 20.03
10-19 243 4646 270 4584
20-29 115 2199 125 21.22
30-39 42 8.03 44 7.47
40-49 6 1.15 19 3.23
>50 11 2.10 13 2.21
Multifocal invasive 56 10.71 54 9.17 0.39
Lymphovascular invasion 0.11
Present 150 28.68 146 24.79
Absent 363 6941 422 71.65
Undetermined 10 1.91 21 3.57
ER subtype 0.13
Positive 466 1090 507 86.08
Negative 57 82.03 82 13.92
PR subtype 0.51
Positive 429 82.03 474 8048
Negative 94 1797 115 19.52
HER-2 subtype 0.43
Positive 67 1281 85 14.43
Negative 456 87.19 504 85.57
Margin status 0.48
Negative (>1 mm) 370 70.75 398 67.57
Close for DCIS (>0—1 mm) 17 3.25 19 3.23
Close for invasive (>0—1 mm) 46 8.80 46 9.34
Positive for DCIS 22 421 39 6.62
Positive for invasive 68 13.00 78 13.24

* statistical significance (p < 0.05).
4 Chi-squared test.

overall re-operation rate decreased from 22.56% in the pre-
guidelines time period to 18.68% in the post, representing an un-
adjusted decrease of 3.89% (p = 0.13). Of patients who had addi-
tional surgery following initial BCS in the post-guidelines time
period, only 6.80% went on to receive multiple re-operations.
Receipt of a completion mastectomy decreased from 9.94% in the
pre-guidelines time period to 7.13% following guideline

Table 2
Re-operation rate by pathologic margin status.

implementation (p=0.09). In the post-guidelines time period,
guideline non-adherence was an uncommon issue with only 12
patients receiving a re-operation on pathologically negative mar-
gins (Table 2). It is noteworthy that all cases of guideline non-
adherence occurred up until the mid-point of the post-guidelines
time period, after which there were no further cases of
nonadherence.

Univariable and multivariable analysis was performed to iden-
tify clinical and pathological factors that were associated with re-
operation in our cohort. On univariable analysis, margin status
(close and positive), invasive tumor size (>50 mm), invasive grade
2 and 3, extensive DCIS, lymph node involvement (involved, and
undetermined involvement) and invasive carcinoma multifocality
were significantly associated with increased re-operation (Table 3).
Age over 74 was found to be significantly associated with decreased
re-operation. Margin status, time period, time period by margin
status and age category were included in the final multivariable
analysis.

On multivariable analysis, patients were less likely to have a re-
operation in the time period after guideline implementation
compared to the pre-guideline time period (OR 0.28, 95% C.L
0.15—0.51, p = <0.0001) (Table 4). In the overall cohort, close or
positive margin status were associated with increased re-operation
compared to patients with widely negative margins. However, after
guideline implementation, re-operation was reduced in patients
with close (OR = 0.17, 95% C.I. 0.07—0.40, p = <0.0001) or negative
(OR=0.20, 95% CIl. 0.05-0.77, p = <0.0001) margin status
compared to this group of patients in the pre-guideline time period.
The odds of re-operation did not change between time periods
when the margins were positive. Age over 74 was associated with
decreased re-operation, compared to patients younger than 45
years old (OR =0.12, 95% C.I. 0.03—0.77, p = 0.04).

Discussion

Breast conserving surgery (BCS) is the most common procedure
performed in patients with early stage breast cancer.” Multiple
studies have shown significant variability in re-operation rates,
with uncertainty regarding pathologic margins considered a major
contributor to this problem.”~” The SSO-ASTRO margins guidelines
consensus statement was developed to help address this issue.'” To
date, there have been several studies addressing the impact of the
SSO guidelines on re-operation rates,>'® collectively suggesting a
decrease ranging between 1 and 28%.

The largest institutional based study to date found that the
reoperation rates decreased by 6.3% after guidelines publication
(21.4% pre and 15.1% post, p =0.006). Factors associated with re-
operation included the introduction of guidelines, positive and
close margins for invasive carcinoma and DCIS, as well as multifocal
disease, and extensive intraductal component of DCIS."” We found
that the re-operation rate changed in our patients as well (22.56%
pre guidelines and 18.68% post), but to a lesser degree (3.89%
decrease). Similar to the report by Rosenberger et al., we also found
that close (OR 19.74, 95% C.I. 9.46—41.21, p < 0.0001) and positive

Margin status Pre-guidelines

Post-guidelines Unadjusted percentage change

Negative

Close for DCIS

Close for invasive
Positive for DCIS
Positive for invasive
Overall

13/370 (3.51%)
8/17 (47.06%)
19/46 (41.30%)
20/22 (90.91%)
58/68 (85.29%)
118/523 (22.56%)

3/398 (0.75%) ~2.76

1/19 (5.26%) ~41.80
8/55 (14.55%) ~26.76
30/39 (76.92%) ~13.99
68/78 (87.18%) +1.89
110/589 (18.68%) ~3.89
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Table 3
Univariable analysis of factors associated with re-operation.

Factor Estimated probability (95% C.1.) OR (95% C.L.) p-value®
Time period

Before guidelines 0.25 (0.20—0.30) REF

After guidelines 0.21 (0.16—0.27) 0.82 (0.63—1.06) 0.13
Age

0-44 0.21 (0.13—-0.32) REF

45-54 0.24 (0.19—-0.30) 1.16 (0.70—1.94) 0.57

55-64 0.28 (0.22—0.33) 1.40 (0.86—2.28) 0.17

65-74 0.21 (0.16—0.28) 1.00 (0.60—1.70) 0.99

75+ 0.14 (0.10—-0.20) 0.59 (0.36—0.97) 0.04*
Invasive tumor histology

Invasive ductal carcinoma 0.22 (0.18—0.27) REF

Invasive lobular carcinoma 0.30 (0.21-0.41) 1.46 (0.90—2.39) 0.13

Other 0.98 (0.35—2.78) 0.98 (0.35—2.78) 0.98
Overall margin status

Negative (>1 mm) 0.02 (0.01-0.03) REF

Close 0.26 (0.20—0.34) 17.11 (10.14—28.89) <0.0001*

Positive 0.85 (0.81-0.89) 272.882 (154.60—481.65) <0.0001*
Invasive size (mm)

<10 0.21 (0.16—0.28) REF

10-19 0.20 (0.15—0.25) 0.93 (0.67—-1.28) 0.64

20-29 0.21 (0.16—0.27) 1.00 (0.70—1.42) 0.98

30-39 0.27 (0.19—-0.36) 1.35 (0.88—2.07) 0.17

40-49 0.41 (0.21-0.65) 2.59 (0.88—7.58) 0.08

>50 0.68 (0.38—0.88) 7.98 (2.19—29.09) 0.00*
DCIS presence and extent

No DCIS 0.17 (0.12—0.24) REF

Simple DCIS 0.22 (0.17—-0.27) 1.32 (0.96—1.82) 0.09

Extensive DCIS 0.44 (0.32—0.56) 3.71(1.93-7.12) <0.0001*
Invasive grade

1 0.18 (0.14—-0.24) REF

2 0.25 (0.20—-0.30) 1.45 (1.01-1.94) 0.01*

3 0.25(0.19—-0.31) 1.45 (1.06—2.00) 0.02*
Lymph node involvement

No 0.20 (0.16—0.26) REF

Yes 0.31 (0.24—0.39) 1.76 (1.16—2.67) 0.01*

Undetermined 0.05 (0.01-0.17) 0.21 (0.06—0.74) 0.02*
Multifocal invasive

No 0.20 (0.16—0.25) REF

Yes 0.49 (0.38—0.59) 3.69 (2.50—5.46) <0.0001*
ER status

Negative 0.22 (0.15-0.32) REF

Positive 0.23 (0.19—-0.27) 1.02 (0.70—1.49) 0.91
PR status

Negative 0.25 (0.19-0.33) REF

Positive 0.22 (0.18—0.27) 0.86 (0.63—1.17) 0.33
HER2 status

Negative 0.22 (0.18-0.27) REF

Positive 0.27 (0.20—0.36) 1.33 (0.96—1.85) 0.09

* statistical significance (p < 0.05).

2 p values calculated for the odds ratios for each factor, compared to its reference.

margins (OR 515.43, 95% C.Il. 285.27—-931.26, p <0.0001) were
highly associated with increased re-operation rates. However, more
importantly, in multivariable analysis the odds of re-operation
significantly decreased following the guidelines release (OR 0.28,
95% C.I. 0.15—-0.51, p < 0.0001), in a vastly different practice setting
than the aforementioned academic breast surgical oncology divi-
sion. Breast surgical services in our region are performed in 10
different hospitals, with radiation treatment and other adjuvant
care primarily provided and integrated within one referral facility.
Specifically, compared to the pre-guideline time period, patients
treated after guideline implementation were less likely to receive a
re-operation if they had negative (OR 0.20, 95% C.I. 0.05—0.77,
p =0.02) or close margins (OR 0.17, 95% C.I. 0.07—0.40, p < 0.0001).
This decrease in re-operation did not extend to patients with pos-
itive margins. While no other pathologic factors reached statistical
significance in multivariable analysis, we identified that age over 75
years was negatively correlated with reoperations.

These results are in stark contrast to a larger Surveillance,

Epidemiology and End Results (SEER) population-based study by
Morrow et al.'® Over a similar time period they noted a 16%
decrease in reoperations following BCS. It is notable that this was a
survey-based study of patients identifying the need for reoperation
following BCS, which would potentially be subject to response bias.
Furthermore, the re-operation rates were much higher prior to the
guidelines release (34%) than in our cohort (22.56%), potentially
accounting for a large part of the discrepancy (16% vs 3.89% overall
change in reoperation rate). There were also no pathological details
available, but the authors did state the “pathological margin posi-
tivity rates remained stable over this time period.” Despite these
limitations, this study by Morrow et al., suggests that the effect of
the guidelines is generalizable to the community.

The diversity in reported changes in reoperation rates (1%—28%
decrease) that can be attributed to the guidelines requires a
detailed understanding of the diverse pathologic factors influ-
encing the decision to re-operate, most notably the pathologic
margin status with respect to invasive cancer. The SSO-ASTRO
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Table 4
Multivariable analysis of factors associated with re-operation.
Factor Estimated probability (95% C.I.) OR (95% C.L) p-value®
Time period
Before guidelines 0.33 (0.27—0.41) REF
After guidelines 0.12 (0.07—0.19) 0.28 (0.15—0.51) <0.0001*
Overall margin status
Negative 0.01 (0.01—0.02) REF
Close 0.19 (0.13-0.27) 19.74 (9.46—41.21) <0.0001*
Positive 0.86 (0.80—-0.91) 515.43 (285.27—-931.26) <0.0001*
Age
0-44 0.33 (0.13-0.62) REF
45-54 0.19 (0.11—0.30) 0.47 (0.14—1.61) 023
55-64 0.35 (0.28—-0.43) 1.10 (0.29—4.18) 0.89
65-74 0.26 (0.18—0.36) 0.72 (0.19, 2.68) 0.62
75+ 0.06 (0.03—0.09) 0.12 (0.03—0.77) <0.001*
Margin status, negative
Before guidelines 0.03 (0.02—0.04) REF
After guidelines 0.01 (0.002—0.02) 0.20 (0.05—0.77) 0.02*
Margin status, close
Before guidelines 0.37 (0.25—-0.50) REF
After guidelines 0.09 (0.05—0.16) 0.17 (0.07—0.40) <0.0001*
Margin status, positive
Before guidelines 0.89 (0.80—0.94) REF
After guidelines 0.83 (0.75—0.89) 0.64 (0.28—1.50) 0.31

* statistical significance (p < 0.05).

2 p values calculated for the odds ratio for each factor, compared to its reference.

guidelines were developed to help with decision making in clinical
scenarios where margins generally ranged between “no tumour on
ink”, and up to 1 or 2 mm, depending upon individual surgeon and
institutional practices. The guidelines would likely not influence
management in cases with margins positive for invasive disease,
whom would generally be expected to undergo further surgery, or
alternatively no further surgery if considered widely negative.
Thus, changes that occur over time would reflect both changes in
the margin positivity rate as well as adherence to the guidelines
recommendations. Studies with low baseline re-excision rates
likely have fewer cases that would be influenced by the guidelines
and smaller potential impact,'® while in comparison those with
higher baseline re-excision rates may realize a larger benefit.'*
While the absolute change in re-excision rates was modest in our
cohort of patients, it was not related to a change in the margin
positivity rate, but rather the impact of the guidelines in a subset of
patients it was designed to address.

While the SSO-ASTRO invasive cancer management guidelines
suggest there are few clinico-pathologic situations in which a re-
excision is required in the setting of pathologic margins that are
negative for invasive disease, each case requires individualization.'?
One particular situation that was not addressed by this guideline
was that in which DCIS is either at, or near the margins.'® We found
that the presence of DCIS at, or near the margins influenced man-
agement in a similar fashion to those of invasive disease. In the
post-guidelines era, patients with isolated DCIS near the margins
(Table 2) underwent reoperation at a similar rate to invasive cancer
for both positive margins (76.9% vs 87.2%), as well as those under
1 mm (5.3% vs 14.6%). It is noteworthy that the reoperation rate in
the 1 mm margin group was significantly higher prior to the
guidelines(47.0% and 41.3%) though, suggesting the guidelines are
impacting both groups of patients. This finding is supported by the
study of Rosenberger et al., who found that DCIS under 1 mm from
the margin had a larger effect on re-excision rates than that of
invasive cancer both before (OR 68.4 vs 13.0) and after the guideline
release (OR 24.6 vs 4.2)". This suggests that DCIS influences man-
agement considerations when at or near the margins, irrespective
of the invasive cancer status. This clinical scenario was addressed in
the subsequent release of the SSO-ASTRO guidelines statement for

patients with DCIS which suggests that the margin status of the
invasive disease takes precedence over the DCIS."” Whether the
release of this later guideline affects this clinical situation will
require further exploration in a more contemporary cohort of
patients.

The strengths of this study are that this patient cohort repre-
sents a diverse population of patients, with multiple community
surgeons, and is likely reflective of what is occurring outside of high
volume, academic institutions. This context is important given that
the majority of breast cancer surgery occurs in this setting, and
many surgeons may not have readily accessible multidisciplinary
rounds for case discussions, making availability of guidelines may
especially helpful in these circumstances. Potential weaknesses of
this study include the low number of events, which required
combining invasive carcinoma and DCIS margin status for mean-
ingful analysis. Other concerns relate to noncentralized pathology
review and non-standardized reporting, which could influence the
accuracy and interpretation of reports. Furthermore, case confer-
ences or reviews are available to all surgeons in the region but are
used to varying degrees, which may have affected results.

In conclusion, re-operation rates decreased following the SSO-
ASTRO margins guideline release. Furthermore, implementation
of the SSO-ASTRO guidelines was associated with a significantly
decreased rate of reoperation in patients with pathologically
negative margins, the target population it was meant to address.
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