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Current Perceptions Regarding Surgical Margin Status After
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Results of a Survey
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Objective: The surgical margin status after breast-conserving sur-
gery is considered the strongest predictor for local failure. The
purpose of this study is to survey how radiation oncologists in North
America (NA) and Europe define negative or close surgical margins
after lumpectomy and to determine the factors that govern the
decision to recommend reexcision based on the margins status.
Methods: A questionnaire was sent to active members of the
European Society of Therapeutic Radiation Oncology and the Amer-
ican Society for Therapeutic Radiology and Oncology who had
completed training in radiation oncology. Respondents were asked
whether they would characterize margins to be negative or close for
a variety of scenarios. A second survey was sent to 500 randomly
selected radiation oncologists in the United States to assess when a
reexcision would be recommended based on surgical margins.
Results: A total of 702 responses were obtained from NA and 431
from Europe to the initial survey. An additional 130 responses were
obtained from the United States to the second survey regarding

reexcision recommendations. Nearly 46% of the North American
respondents required only that there be “no tumor cells on the ink”
to deem a margin negative (National Surgical Adjuvant Breast and
Bowel Project definition). A total of 7.4% and 21.8% required no
tumor cells seen at �1 mm and �2 mm, respectively. The corre-
sponding numbers from European respondents were 27.6%, 11.2%,
and 8.8%, respectively (P �0.001). Europeans more frequently
required a larger distance (�5 mm) between tumor cells and the
inked edges before considering a margin to be negative.
Conclusion: This study revealed significant variation in the percep-
tion of negative and close margins among radiation oncologists in
NA and Europe. Given these findings, a universal definition of
negative margins and consistent recommendations for reexcision are
needed.

(Ann Surg 2005;241: 629–639)

Following the National Institutes of Health (NIH) Consensus
Development Conference on the treatment of patients with

stage I and II breast cancer, there has been an overall national
increase in the rate of breast-conserving therapy (BCT).1 The
NIH recommendations regarding BCT for early-stage cancer
rested on the results of 6 major prospective, randomized control
trials in Europe and North America (NA): the National Surgical
Adjuvant Breast and Bowel Project (NSABP) (1976–1984),2

National Cancer Institute (NCI) (1979–1987),3 the European
Organization for Research and Treatment of Cancer (EORTC)
(1980–1986),4 Danish (1983–1989),5 French (1972–1980),6 and
Italian (1973–1980)7 trials.

In these trials, there was little consensus regarding the
definition of negative margins after conservative surgery. The
NSABP B-06 study8,9 defined the margin as negative if there
were no tumor cells found at the ink of the surgical specimen
on pathology review. In the NCI trial, patients assigned to
breast conservation were required to have all gross tumor
removed at the time of surgery but were not required to have
negative margins on microscopic examination.3 The Danish
trial was similar to the NCI in that it only required obtaining
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clean margins at gross examination for the BCT arm.5 The
EORTC 10801 trial sought a 1-cm gross margin, but patients
with microscopically incomplete excision of the tumor were
not excluded from BCT.10 In France, the Institut Gustave-
Roussy defined a “tumorectomy” as a 2-cm margin of normal
tissue around the mass11 and the Milan study was even more
aggressive in requiring a “rim of extra normal tissue around
the tumor at the time of excision,” and quadrantectomy was
the surgical procedure performed in that trial. The Italian
investigators defined quadrantectomy as excision of 2 to 3 cm
of normal tissue around the tumor plus the removal of a
sufficiently large portion of overlying skin and underlying
fascia.12,13 Thus, at the time of these randomized trials, there
was wide variation in the requirements for surgical margins,
even though all 6 trials showed the equivalence of BCT (local
excision plus radiation therapy) as compared with mastec-
tomy in terms of disease-free and overall survival. Even now
that BCT has become widely adopted, it is unclear which
requirements for surgical margins are necessary.

A number of factors affect the outcome of BCT, in-
cluding patient age, tumor stage, multicentric and multifocal
disease, and surgical margins.14–18 Of these, surgical margins
have proven to be the strongest predictor of local recur-
rence.19–22 Therefore, the primary goal of surgeons and
radiation oncologists is to obtain adequate negative margins
of excision.23 The definition of a positive margin can vary
greatly, being either gross assessment at surgery or micro-
scopically determined as the presence of tumor cells at a fixed
distance from the cut edge of the surgical specimen. There-
fore, at present, the definition of a negative margin is not well
established in the existing literature. This study was therefore
conducted to determine the self-reported practice patterns and
perceptions of radiation oncologists in the United States,
Canada, and Europe about how they define negative and close
margins, as well as to evaluate the decision for reexcision
based on margin status. We hypothesized that the perception
of negative and close margins might vary widely in this
controversial area. A further hypothesis was that physicians
might accord preferential weight to evidence from studies and
habits in their own geographic region over those conducted in
countries further away, thereby causing perception and prac-
tice patterns to diverge in a predictable fashion.

MATERIALS AND METHODS
The questionnaire used in this study was designed after

a thorough review of the literature on breast cancer manage-
ment to identify potential areas of controversy. The question-
naire was piloted with a small number of oncologists with
experience in breast cancer management to ensure that the
content was unambiguous and covered an appropriate range
of topics. The final version included questions examining the
respondents’ management of both invasive breast cancer and
ductal carcinoma in situ (DCIS). The results from these 2

questions as well as the detailed description of the survey
were reported elsewhere.24–26

In brief, a postal survey was conducted of active phy-
sician members of the American Society for Therapeutic
Radiology and Oncology (ASTRO) and the European Society
of Therapeutic Radiation Oncology (ESTRO). Question-
naires were mailed to 3401 ASTRO members and 2680
ESTRO members from European countries included in this
analysis. The 2 lists were crossreferenced to avoid sending
out duplicate surveys. Although the lists included only phy-
sician members, ASTRO and ESTRO were unable to exclude
from the lists nonactive physicians and resident members.
Therefore, physicians were asked not to respond if they were
currently in residency training or saw fewer than 5 patients
with breast cancer per month, so that the responses would
reflect the practice of physicians who actively manage pa-
tients with breast cancer. The termination date for all re-
sponses was March 1, 2002. A business reply envelope was
enclosed for response and full anonymity was maintained so
that it was not possible to contact nonrespondents.

Contained in the instrument were questions describing
type of practice facility (academic, community, private, or
other), location (city, state, and country), number of patients
with breast cancer seen or treated per week, and number of
years since completing training in radiation oncology. The
questionnaire also asked respondents how they would define
negative margins after local excision of breast cancer from the
following choices: 1) no tumor cells are seen on the ink margins,
2) no tumor cells are seen within 1 mm from inked margins,
3) no tumor cells are seen within 2 mm from inked margins, 4)
no tumor cells are seen within 3 mm from inked margins, 5) no
tumor cells are seen within 5 mm from inked margins, and 6) no
tumor cells are seen within 10 mm from inked margins. Respon-
dents were then asked to define close margins after local exci-
sion as no tumor cells seen on the inked margins and within 1
mm, 2 mm, 3 mm, or 5 mm from the inked margins.

To evaluate the recommendation for reexcision based
on margins for invasive breast cancer, grade 3 DCIS, and
low-grade DCIS (grades 1 and 2), a second survey was sent
to 500 randomly selected radiation oncologists in the United
States. They were asked whether they “always” or “some-
times” recommend reexcision based on the definition of close
margins. Again, a business reply envelope was enclosed for
response and full anonymity was maintained. Physicians
were again asked not to complete the questionnaires if they
were currently in training or saw fewer than 5 patients with
breast cancer per month.

To evaluate intra-European variations, Europe was di-
vided into 7 regions based on geography, language, and
cultural clustering. This was as follows: Eastern Europe;
United Kingdom; France and Belgium; Germany, Austria,
and Switzerland; Italy and Greece; Spain and Portugal; and
The Netherlands, Finland, Sweden, and Denmark. The United
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States was divided into 6 regions to assess for any regional
differences. Regional definitions were chosen based on a
previous study predicting the use of BCT in stage I and II
breast cancer.27 Canada was considered a separate, seventh
North American region.*

All responses were tabulated and examined for signif-
icant differences between types of institution (academic vs.
nonacademic) and region using SAS System 8.1 software. A
2-tailed test was used to compare training years and number
of patients with breast cancer.28 Fisher exact test was used for
the frequency analysis in 2 � 2 tables. For analysis of tables
with 2 columns and r rows, when the response variable was
nominal, the chi-squared statistic was used, and when the
response variable was ordinal, the Kendal correlation was
used.28–30 P values less then 0.05 were considered statisti-
cally significant in this analysis.

RESULTS

Demographics and Response Rates
A total of 1137 responses were obtained to the first

questionnaire: 431 from Europe and 702 from NA. The
European respondents included 45 from Eastern Europe; 36
from the United Kingdom; 80 from France and Belgium; 95
from Germany, Austria, and Switzerland; 46 from Italy and
Greece; 50 from Spain and Portugal; and 79 from The
Netherlands, Sweden, Finland, and Denmark. The American
respondents included 667 from the United States and 35 from
Canada. An additional 130 responses were obtained from the
second survey, which was only administered in the United
States. Only fully licensed physicians who saw at least 5 new
patients with breast cancer per month were asked to respond.

As noted previously, the first survey was mailed to the
full physician membership of ASTRO and ESTRO (3401 and
2680 individuals, respectively), including a number of recip-
ients who were not part of the true target population (resi-
dents, retirees, and physicians who saw fewer than 5 patients
with breast cancer per week). According to records from the
2 associations, 20% of ASTRO members and 26% of ESTRO
members are nonpracticing or in training (ASTRO, personal
communication, 2004; ESTRO, personal communication,
2004), leaving the total estimated target population as 2724
possible North American respondents and 1975 possible
European respondents. This leads to an estimated response
rate of 26% for NA and 22% for Europe. For the second
survey, the corresponding number was 32.5%. These figures
are conservative insofar as it is impossible to estimate and
exclude from the denominator the number of recipients of the
mailing who were not part of the true target population
because they did not see an adequate volume of patients with
breast cancer.

The majority of American respondents—74.1%—de-
scribed their practice as community-based or private, whereas

25.2% were from academic institutions. The remaining 0.7%
described their practice as “other,” including military and
locum tenens postings. A significantly larger proportion of
European respondents practiced in academic institutions—
62.1%—whereas 37.4% were community-based or private
and 0.5% “other” (P �0.01). The mean number of years since
completion of training in radiation oncology was 13.7 for
American respondents and 12.9 for European respondents
with no statistically significant difference. The mean number
of patients with breast cancer seen per month was 16.

Negative Margins After Local Excision
The results regarding the definition of negative margins

within NA are illustrated in Figure 1. The comparison be-
tween NA and Europe is shown in Figure 2. Among North
American respondents, 45.9% defined a negative margin as
no tumor cells seen on the ink, whereas 7.4% required no
tumor cells to be seen within 1 mm of the ink and 21.8%
required no tumor cells to be seen within 2 mm of the inked
margins. Approximately one fourth required no tumor cells to
be seen from 3 to 10 mm from inked margins before deeming
the margin negative. This contrasted with the findings in
Europe, where respondents were more likely to require larger
tumor-free distances, with a majority requiring no tumor cells
from 3 to 10 mm from the inked margins to consider the
margin negative (P �0.001). Only 27.6% of European re-

FIGURE 1. Responses regarding the definition of negative
margins in North America (United States and Canada). Results
from 702 respondents. The question asked was: “How do you
define negative margins after local excision?”
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spondents were willing to deem a margin negative when no
tumor cells were seen on the inked margins.

Close Margins After Local Excision
The results regarding the definition of close margins are

shown in Figure 3. North Americans were more likely to
consider a close margin as no cells seen on the inked margins
but within 2 mm of the ink (38.0% vs. 21.0% for Europeans,
P �0.001). Europeans were divided in their responses, most
often considering tumor cells within 5 mm of the ink to be
close (31.8% vs. 14.6% for North Americans, P �0.001).
Sixty-nine percent of North Americans chose close margins
as either �1 or �2 mm compared with 50.3% from Europe
(P �0.001).

American Regional Variations
To evaluate potential intra-American variations, the

United States was divided into 6 regions as described in the
Methods section. There was no significant difference in
the definition of negative or close margins between the
different regions with the United States or between the United
States and Canada. The NSABP definition for negative mar-
gins (no tumor cells seen on the ink) was used by 52.5%,
51.2%, 41.6%, 31.8%, 50%, 44%, and 54.3% of respondents
from Midwest, Mountain, Northwest, Pacific, South, South
Atlantic regions, and Canada, respectively (P � more than
nonsignificant �NS�). For close margins, a range of 30.4% to

45.7% used the definition of no tumor cells seen at �2 mm
from inked margins (P � more than NS).

European Regional Variations
Overall, Europeans were more likely to require larger

distances of 5 mm or even 10 mm between tumor cells and
ink to consider a margin to be negative (combined percentage
of 45.2% compared with 14.9% in NA, P �0.001). However,
in contrast to the lack of regional variation in NA, there were
significant differences in the perception of negative or close
margins within the European countries. The eastern (32.0%)
and the northern (46.8%) regions generally favored the least
stringent definition for negative margins, which required only
no tumor cells seen on the inked margin, similar to the
preferred American definition. However, the most popular
response from British respondents (35.6%) was to define
negative margins as no tumor cells seen at within 1 mm.
Respondents from Germany–Austria–Switzerland (34.7%)
and Italy–Greece (32.6%) most frequently required the min-
imum distance between tumor and ink to be 5 mm. A
substantial proportion of respondents from Spain–Portugal
and other eastern regions also preferred a minimum distance
of 5 mm or 10 mm from the ink to deem a margin negative
(Table 1).

Similarly, the definition of close margins for all cate-
gories of margin status differed significantly between the

FIGURE 2. Responses regarding the definition of negative
margins (comparison between North America and Europe).
The question asked was: “How do you define negative margins
after local excision?”

FIGURE 3. Responses regarding the definition of close margins
(comparison between North America and Europe). The ques-
tion asked was: “How do you define close margins after local
excision?” All options had “no tumor cells are seen on the ink
margins.” NA, North America, including the United States and
Canada.
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different European countries. Respondents from The Nether-
lands, Sweden, Finland, and Denmark, as well as respondents
from France and Belgium most often defined close margins as
�1 mm (47.5% and 31.3%, respectively). Those from Spain
and Portugal (45%), Italy and Greece (37.7%), and Germany
(30.7%) considered any distance less than 5 mm to be close.

The United Kingdom was evenly divided for all margin
categories (Table 2)

Academic versus Nonacademic Institutions
Respondents from academic and nonacademic institu-

tions did not differ in their recommendations in Europe for

TABLE 1. Results of an International Survey (European Countries): Locoregional Differences in Europe (for definition of
regions, see Materials and Methods): “How do you define negative margins after local excision?”

NA Europe P Value East UK FrBel GerAuSw. ItalyGr North SpainPr P Value

No tumor cells are seen on
the ink margins

45.9% 27.6% �0.001 32.0% 7.9% 27.5% 16.8% 26.1% 46.8% 26.0% �0.001

No tumor cells are seen at
�1 mm from inked
margins

7.4% 11.2% NS 0.0% 35.6% 11.3% 11.6% 4.4% 12.7% 4.0% �0.05

No tumor cells are seen at
�2 mm from inked
margins

21.8% 8.8% �0.001 9.8% 13.4% 17.0% 4.2% 8.7% 5.2% 8.0% �0.05

No tumor cells are seen at
�3 mm from inked
margins

10.0% 7.2% NS 9.7% 5.1% 5.2% 14.8% 6.5% 4.8% 5.0% NS

No tumor cells are seen at
�5 mm from inked
margins

10.0% 28.9% �0.001 25.3% 27.4% 27.7% 34.7% 32.6% 22.9% 31.0% NS

No tumor cells are seen at
�10 mm from inked
margins

4.9% 16.3% �0.001 23.2% 10.6% 11.3% 17.9% 21.7% 7.6% 26.0% �0.05

NA indicates North America (United States and Canada); East, Eastern Europe (former socialistic Europe); UK, United Kingdom; FrBel, France and
Belgium; Germ, Germany, Austria, and Switzerland; ItGr, Italy and Greece; North, The Netherlands, Sweden, Finland, and Denmark; Spain, Spain and
Portugal; NS, not significant.

Initial set of P values compares NA with Europe. The second set of P values compares inter-European difference between the 7 groups as defined above.

TABLE 2. Results of International Survey (European Countries): Locoregional Differences in Europe (for definition of regions,
see Materials and Methods): How do you define close margins after local excision? All options had “No tumor cells are seen
on the ink margins”

NA Europe P Value East UK FrBel GerAuSw. ItalyGr North SpainPr P Value

No tumor cells are seen at
�1 mm from inked
margins

31.0% 29.2% NS 17.2% 28.7% 31.3% 24.5% 22.2% 47.5% 16% �0.001

No tumor cells are seen at
�2 mm from inked
margins

38.0% 21.1% �0.001 30.6% 20.3% 26.2% 24.5% 15.7% 17.1% 10% �0.05

No tumor cells are seen at
�3 mm from inked
margins

16.4% 17.9% NS 19.4% 25.9% 17.5% 20.3% 24.4% 12.1% 29% �0.05

No tumor cells are seen at
�5 mm from inked
margins

14.6% 31.8% �0.001 32.8% 25.1% 25% 30.7% 37.7% 23.3% 45% �0.05

NA indicates North America (United States and Canada); East, Eastern Europe (former socialistic Europe); UK, United Kingdom; FrBel, France and
Belgium; Germ, Germany, Austria, and Switzerland; ItGr, Italy and Greece; North, The Netherlands, Sweden, Finland, and Denmark; Spain, Spain and
Portugal; NS, not significant.

Initial set of P values compares NA with Europe. The second set of P values compares inter-European difference between the 7 groups as defined above.
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either negative (P � 0.29) or close (P � 0.65) margins. There
were also no differences within North America between
respondents from academic and nonacademic institutions for
negative (P � 0.97) or close (P � 0.31) margins. When
academic centers were considered alone, there was a statis-
tically significant difference between NA and Europe for
negative (P �0.0001) and close (P �0.0001) margins. The
results for each margin category are shown in Table 3.

Reexcision for Invasive Tumor and Ductal
Carcinoma In Situ Based on Margin Status

U.S. respondents’ recommendations for reexcision
based on margin status are shown in Table 4. The percentage
of radiation oncologists responding “always reexcise” if tu-
mor cells were found on the ink were 93.7%, 92.9%, and

84.1% for invasive, grade 3 DCIS, and grade 1/2 DCIS,
respectively. “Always” scores for tumor cells within 1 mm,
but not at the ink, were nearly halved, at 38.9%, 46.8% and
28.6%, respectively. The “sometimes” responses for within 1
mm were 47.6%, 38.9%, and 49.2% and for within 1 to 2 mm
were 40.5%, 42.1%, and 38.9%, respectively. As the margin
became larger, the “always” response became smaller, and
even the “sometimes” response was relatively small. For
example, for tumor cells within 3 to 5 mm of the margin, the
reexcision recommendation rates were 13.5%, 12.7%, and
14.3% again for the categories of invasive cancer, grade 3
DCIS, and grade 1/2 DCIS, respectively. Reexcisions were
rarely recommended for tumor cells within 5 to 10 mm of the
inked margin.

TABLE 3. Results of International Survey (North America and Europe): Negative and Close Margins in Europe as Compared
With North America in the Academic or Nonacademic Setting*

Academic Nonacademic

Europe N.Am P Value Europe N.Am P Value

Negative Margins
No tumor cells are seen on

the ink margins
28.2% 47.4% �0.001 27.1% 45.9% �0.001

No tumor cells are seen at
�1 mm from inked
margins

11.1% 6.9% NS 10.5% 7.4% NS

No tumor cells are seen at
�2 mm from inked
margins

7.2% 22.0% �0.001 11.7% 22.0% �0.001

No tumor cells are seen at
�3 mm from inked
margins

6.9% 9.2% NS 8.1% 9.8% NS

No tumor cells are seen at
�5 mm from inked
margins

27.5% 8.7% �0.001 30.9% 10.3% �0.001

No tumor cells are seen at
�10 mm from inked
margins

19.1% 5.8% �0.001 11.7% 4.6% �0.001

Close margins
No tumor cells are seen at

�1 mm from inked
margins

28.6% 26.3% NS 29.3% 32.2% NS

No tumor cells are seen at
�2 mm from inked
margins

21.2% 43.9% �0.001 21.2% 36.3% �0.001

No tumor cells are seen at
�3 mm from inked
margins

16.6% 16.4% NS 20.7% 16.4% NS

No tumor cells are seen at
�5 mm from inked
margins

33.6% 13.4% �0.001 28.8% 15.1% �0.001

*North America includes the United States and Canada. For the European countries, see the footnote in Table 1.
NS indicates not significant.
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DISCUSSION

Importance of Margin Status in Local Control
The importance of determining margin status has been

reviewed frequently. In 30 of 34 studies reviewed by Single-
tary,23 the local recurrence rate was increased in the cases that
had persistent “positive” margins compared with “negative”
margins. This effect appeared to be independent of the size of
the margin. For example, when comparing recurrence rates in
patients with negative versus positive margins, van Dongen et
al (using a “gross” margin) reported local recurrence rates of
9% versus 17%,31 Recht et al (defining negative margins as
no tumor cells within 1 mm of ink) found rates of 3% versus
22%,32 Wazer et al (defining negative margins as no tumor
cells within 2 mm of ink) found rates of 4% versus 16%,33

Pittinger et al (defining negative margins as no tumor cells
within 3 mm of ink) found rates of 3% versus 25%,34 and
Horiguchi et al (defining negative margins as no tumor cells
within 5 mm of ink) found rates of 1% versus 11%.35

To confound the issue further, “positive” margins are
not necessarily all the same, because the extent of margin
involvement may affect the risk of local recurrence. In 1
study from Thomas Jefferson,36 the surgeon shaved arcs of
extra tissue along the edges of the cavity contour after
removal of the primary tumor. If tumor involved this addi-
tionally excised tissue, then the margin was deemed positive.
The authors found that patients with 1 microscopically pos-
itive margin had a risk of local recurrence equal to that of

patients with negative margins, but patients with 2 or more
positive margins had worse local control and overall survival.36

In another study, Schnitt et al37 found that a focally positive
margin (tumor at margin in 3 or fewer low-power fields) had 15
times the risk compared with a negative margin.37 Park et al38

reported that focally positive margins had an intermediate local
recurrence rate (14%) compared with extensively positive mar-
gins (27%) and negative ones (7%).38 Wazer et al33 grouped
margins into 4 categories after tumor resection: “focal” involve-
ment was defined as margin involvement by a single micro-
scopic focus in 1 histologic section; “minimal” was in less than
or equal to 1 low-power field and/or limited to involvement in 2
to 4 sections at 1 geographic edge of the specimen; “moderate”
was margin involved in 2 to 4 low-power fields and/or present in
5 to 7 sections; and “extensive” was margin involved in greater
than or equal to 5 low-power fields and/or present in greater than
or equal to 8 sections. “Moderate/extensive” margins were
predictive of worse local control as compared with “focal/
minimal”(22.2% vs. 2.8%).33 Although this extensive categori-
zation seems somewhat labor-intensive, it does give significant
separation between a high and low risk of local failure. The
remaining question is which categories give the best discrimi-
nation with the easiest reproducibility between pathologists.

Significant Variation in the Definition of “Close
Margins”

In light of the several studies reporting similar local
recurrence (LR) rates in patients with close margins and

TABLE 4. Results of Practice Patterns Survey (United States)*

Invasive Tumor DCIS (Grade 3) DCIS (Grade 1/2)

Always Sometimes Always Sometimes Always Sometimes

Tumor cells are seen
on the inked
margins

93.7% 6.4% 92.9% 7.1% 84.1% 14.3%

Tumor cells are seen
at least 1 mm from
inked margins

38.9% 47.6% 46.8% 38.9% 28.6% 49.2%

Tumor cells are seen
at least 2 mm from
inked margins

15.1% 40.5% 17.5% 42.1% 11.1% 38.9%

Tumor cells are seen
at least 3 mm from
inked margins

5.6% 33.3% 7.9% 31.8% 4% 26.2%

Tumor cells are seen
at least 5 mm from
inked margins

1.6% 13.5% 3.2% 12.7% 0.8% 14.3%

Tumor cells are seen
at least 10 mm
from inked margins

0.8% 7.7% 0.8% 7.9% 0.8% 6.4%

*Recommendations for reexcision based on margin status for invasive breast cancer, DCIS grade III, and grade 1/2 DCIS.
DCIS indicates ductal carcinoma in situ.
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patients with negative margins,34,38,39 it may seem unclear
why oncologists might define an additional category of close
margins at all. Still, there is considerable uncertainty over the
definition of negative and positive margins that make the
definition of a third category valuable. Two studies that
defined negative margins as no tumor cells within 2 mm of
ink demonstrated that close margins were equivalent to pos-
itive margins.22,40,41 However, 4 additional studies showed
that the LR in that group was intermediate between groups of
patients with negative and positive margins.32,42–44 The un-
clear relationship between focally positive or close margins
and the risk of local recurrence has forced many oncologists
to take a cautious approach to BCT and advocate greater
tissue resection at the time of the primary procedure (eg, the
use of shaved additional margins after gross total resection)
or to advise reexcision as a second operation. In a study
published by the Milan group comparing lumpectomy with
quadrantectomy,13,45 the authors defined lumpectomy as lim-
ited to the tumor mass with a narrow margin (1 cm of normal
tissue and no skin excision). Although there was no differ-
ence in the rate of distant metastasis or the probability of
survival, lumpectomy had a higher 10-year crude cumulative
rate of LR (7.4% vs. 18.6%)45 and frequency of margin
positivity (16% vs. 3%)13 compared with quadrantectomy.
Accordingly, a wider margin of tissue resected around the
tumor appears to help decrease local recurrence, but this
concern needs to be weighed against achieving poor cosmesis
and the effect on the patient’s quality of life. Indeed, to
address the cosmetic defect of quadrantectomy, concomitant
plastic surgery reconstruction was encouraged.46

Perception of Negative Margins Among
Radiation Oncologists

Despite guidelines for BCT and multiple studies on the
importance of margins and the risk of local recurrence, there
is no clear consensus regarding the ideal margin after wide
local resection. This study sought to assess the self-reported
practice patterns of radiation oncologists in NA and Europe.
Based on the survey data reported here, nonacademic and
academic institutions within each continent appear to be
consistent in using the same definitions for close and negative
margins. However, the survey findings strongly indicate that
North American and European radiation oncologists differ in
their definitions of negative and close margins.

In NA, oncologists appear to be heavily swayed by the
NSABP B-06 definition of the tumor margin, which deems a
margin to be positive only if carcinoma cells are found at the
inked margin of the specimen (Fig. 1). Slightly less than half
of the North Americans used the B-06 definition as compared
with roughly one fourth of Europeans (Fig. 2). The next most
frequent definition of a negative margin among North Amer-
icans was the 2-mm margin chosen by nearly one fifth of the
respondents. In terms of defining close margins, most North

Americans chose either �1 mm or �2 mm (Fig. 3). There
was no significant regional variability found within the North
American continent, and there was no difference between
respondents from academic and nonacademic institutions
regarding margin definition (Table 3).

Radiation oncologists in Europe chose a wider excision
margin and appeared, in part, to be influenced by the expe-
rience of the Institut Gustave-Roussy, France,6,11 EORTC31

and the Milan quadrantectomy12,13,45 studies. Slightly more
than half required a distance of 3 mm, 5 mm, or 10 mm
between tumor cells and ink to consider a margin negative.
Comfort with a margin of �5 mm ranged from 22.8% to
33.7% and was consistent for all geographic regions in this
category. For defining close margins, Europeans showed
more widespread variation across all the categories of an-
swer. Unlike the United States, there were statistically sig-
nificant variations noted between different geographic re-
gions of Europe for both negative and close margins. For
example, respondents from Germany–Austria–Switzerland
and Italy–Greece required larger distances between tumor
cells and ink to consider a margin negative and also consid-
ered even the most generous response category (�5 mm) to
be a close margin. Although most European trials do not
specify an ideal margin,47 the Italian studies recommend a
minimum margin of 1 to 2 cm.48 Marked variation in com-
pliance (37–89%) with the breast cancer treatment guidelines
in Italy has been noted.49 Respondents from Northern Eu-
rope, including The Netherlands, Sweden, Finland, and Den-
mark, however, more often chose a definition like the NSABP
B-06 for negative margins and most often considered only
�1 mm to be a close margin. This is consistent with the
Danish Breast Cancer Group trial5 requiring only free gross
margins, similar to the American NCI trial.3 The Dutch also
used a less stringent definition, in which margins were con-
sidered to be involved only if there was DCIS or invasive
ductal carcinoma microscopically present at the surface of the
specimen. The Dutch study reported a very low rate of local
recurrence, however, which may be secondary to the wider
excision of 1- to 2-cm margins of macroscopically normal
tissue and radiation doses of 75 Gy, compared with the more
standard 50 to 65 Gy given in the United States.50 Thus,
comparisons between these countries and the United States
are difficult. Regional variability in Europe has also been
reported in an EORTC study. Seven EORTC centers, con-
sisting of hospitals from The Netherlands, Belgium, Den-
mark, Italy, and the United Kingdom, were analyzed with the
intent of standardizing surgical reporting for BCT. Variation
in practice was seen in terms of the likelihood of 1-step
excision, amount of skin resection, size of excision specimen,
and the expected tumor-free margins. Six of the 7 centers
aimed at a minimal 1 to 2 cm macroscopic margin without
tumor, although 1 center used �1 cm in 80% of cases. Thus,
although all participating centers performed a “wide local
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excision,” the volume of tissue removed and the extent of
surgical margins were considerably different. The surgeries
were not guided by a fixed margin or by the tumor size.51

Recommendations for Reexcision
The decision to recommend reexcision is difficult and

can depend on the pathologist’s handling of the tumor spec-
imen. Proper orientation of the specimen is key to guiding
reexcision or even the radiation boost, and many pathologists
will ink all 6 sides separately. Reexcision recommendations
were not evaluated in the initial survey, and therefore no
European data were available for when a reexcision was
recommended. Data from the EORTC suggest that reexcision
is less commonly undertaken, because more tissue is taken at
the first excision.51 Recommendations for reexcision by
American radiation oncologists were relatively consistent in
this study. The presence of high-grade DCIS at or near a
margin was viewed as equally concerning as invasive carci-
noma for all margin categories. The great majority would
recommend reexcision if there were positive margins with
invasive cancer or DCIS. However, less than 40% would
always recommend reexcision if tumor cells were at least 1
mm from inked margins and less than 20% if tumor cells
were present at least 2 mm from the inked margins.

Strengths and Limitations of This Study
This study is, to our knowledge, the first international

survey attempting to document the perception of negative and
close margins among radiation oncologists practicing BCT. A
large number of responses were obtained from diverse re-
gions of Europe and NA and from physicians practicing in a
variety of institutional settings. This allowed a unique insight
into the ways that practices may vary and helped to identify
issues that require further clinical investigation. One potential
limitation is the possibility that the self-reported data col-
lected in this study may not correspond to actual physician
practices. Nevertheless, physician surveys have often been
used to identify controversial issues and regional variations,
not only in other oncologic areas,52–54 but also in other
medical and surgical fields,55 and they remain a useful, if
incomplete, tool for illuminating the complex nature of med-
ical decision-making and practice.56

Another concern is the possibility that those who re-
sponded to this survey were not representative of the broader
population of physicians in their respective countries. Partic-
ularly when considering certain regions of Europe from
which only low numbers of responses were obtained, there
may be concern that some of the variations observed may
have been the result of chance or selection bias. Several
factors help to mitigate this concern. First, it is reasonable to
assume that the true response rate was much higher than the
modest 24% we conservatively calculated for the first survey
and the 32.5% for the second survey, because it was impos-

sible to exclude from the denominator those physicians who
were asked not to respond because they saw fewer than 5
patients with breast cancer per month. Second, any selection
bias would most likely act in the same direction in all
countries and thus would be an unlikely explanation for the
key finding of this study, which is the international diver-
gence. Third, demographic characteristics of respondents
were broadly similar between the different regions of the
United States, and there were no indications of an unrepre-
sentative sample when one compares demographic character-
istics such as the mix of academic and private practitioners
responding to internal ASTRO and ESTRO membership
information or published demographic data.57 Finally, be-
cause the margins questions were part of a more general
survey of practice patterns with respect to breast cancer
treatment,24–26 it is unlikely that respondents self-selected
based on their feelings toward the issue of margins in partic-
ular, and yet this was 1 of the areas that demonstrated a great
international variation, as originally hypothesized.

Internal ASTRO (personal communication, 2004) and
ESTRO (personal communication, 2004) membership infor-
mation indicates that approximately one fourth of members
who indicated an area of specialization were particularly
interested in breast cancer—very close to the number of
respondents to our survey. It is reasonable to assume that
members with an interest or expertise in breast cancer are the
most likely to have responded to this survey, and to the extent
that this is the case, it is perhaps even more striking to note
the extent of variability in responses regarding the perception
of negative or close margins, because respondents most likely
represent those most informed about breast cancer research
and treatment. Thus, we feel that the findings of this study
were a reliable representation of the diversity of clinical
practice in the radiotherapeutic management of early-stage
breast cancer.

CONCLUSIONS
Therefore, the results from this survey showed that

there are significant differences in the perception of negative
and close margins among radiation oncologists in NA and
Europe. Overall, the Europeans favored a larger margin width
(5 mm). Interestingly, however, only 46% of respondents in
NA considered the NSABP definition of no tumor cells seen
at the inked margins as sufficient for defining negative mar-
gins, yet this is considered the dominating definition, because
other definitions using a distance from the inked margins
were used by 4.9% (�10 mm) to 21.8% (�2 mm) of
respondents. Regional variations within Europe demonstrate
the importance of cultural predispositions, which may them-
selves be rooted in physicians’ tendency to rely more heavily
on data and instructions generated in studies close to home. In
general, “grossly negative” margins predict for a low local
recurrence rate that is further decreased when microscopic
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criteria are applied. However, given these large differences in
self-reported practice patterns and the importance of margin
status in local control in BCT, a universal definition of
negative margins and recommendations for reexcision are
needed.
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