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The definition of a negative margin was recently established 
for patients undergoing breast-conserving surgery (BCS) with 
whole-breast irradiation by the Society of Surgical Oncology 
(SSO), American Society for Radiation Oncology (ASTRO), 
and American Society of Clinical Oncology [1,2]. Negative 
margin is one of the strongest prognostic factors for ipsilateral 
breast tumor recurrence, and to obtain a negative margin, re-
excision is frequently performed [3]. In effort to reduce reop-
eration rates, a demand for tools to assess the margin intraop-
eratively, such as specimen mammography, intraoperative ul-
trasound, frozen section and cytology has been generated. 
However, none of these techniques have been adopted univer-

sally due to their varied accuracy and cost-effectiveness [4].
We have conducted a survey on these issues to comprehend 

the practice patterns of breast surgeons in Korea. We sent 
consecutive surveys via e-mail to the members of the Korean 
Breast Cancer Society in April 2014 (initial survey) and  
November 2016 (follow-up survey). Only breast surgeons who 
currently perform breast cancer surgeries were asked to re-
spond. Ten questions regarding the intraoperative evaluation 
of the margin and decision on whether re-excision should be 
performed were evaluated. In the follow-up survey, three 
questions were added about the definition of negative margin 
and intraoperative gross target margin. We analyzed percep-
tions of negative resection margins, intraoperative margin as-
sessment methods, and how perceptions and methods change 
over time. Ethical approval was obtained from the Catholic 
Medical Center Institutional Review Board (IRB number: 
KC16QISI0942). Results were analyzed using the chi-square 
test or Fisher exact test with SPSS version 24.0 (IBM Corp., 
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Two consecutive surveys for breast surgeons in Korea were con-
ducted to comprehend the practice patterns and perceptions on 
margin status after breast-conserving surgery. The surveys were 
conducted online in 2014 (initial) and 2016 (follow-up). A total of 
126 and 88 responses were obtained in the initial and follow-up 
survey, respectively. More than 80% of the respondents replied 
to routinely apply frozen section biopsy for intraoperative margin 
assessment in both surveys. Re-excision recommendations of 
the margin for invasive cancer significantly changed from a close 
margin to a positive margin over time (p=0.033). Most of the re-

spondents (73.8%) defined a negative margin as “no ink on tu-
mor” in invasive cancer, whereas more diverse responses were 
observed in ductal carcinoma in situ cases. The influence of 
guideline establishment for negative margins has been identified. 
A high uptake rate of intraoperative frozen section biopsy was 
noted and routine use needs reconsideration.
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Armonk, USA). Statistical significance was assumed at a p-
value of < 0.05. 

A total of 126 breast surgeons from 79 institutions partici-
pated in the initial survey in April 2014, and 88 surgeons from 
59 institutions participated in the follow-up survey in November 
2016. Among them, 63 respondents participated in both sur-
veys. The composition of respondents regarding the year of 
specialist certification in general surgery did not differ be-
tween the two surveys (p= 0.723). One-eighth of respondents 
became specialists between 1978 and 1989, one-fourth be-
tween 1990 and 1999, and the rest between 2000 and 2015. 

Most respondents in both surveys responded that they “al-
ways” perform an intraoperative biopsy to assess the margin 
(81.7% in the initial and 84.1% in the follow-up survey) (Fig-
ure 1). Approximately 10% of respondents in both surveys 
answered that they perform it only when margins were un-

clear on gross examination. While, 7.9% and 3.4% respon-
dents from the initial and follow-up survey, respectively, re-
plied that they never performed an intraoperative biopsy. 

All surgeons who performed intraoperative pathologic 
margin evaluation responded to use frozen section biopsy. 
The surgical technique used for margin evaluation was sub-
stantially heterogeneous. The responds from the initial and 
follow-up surveys were as follows, respectively: (1) obtaining 
separate breast tissue samples from the cavity: 44.8%, 50.6%; 
(2) obtaining separate breast tissue samples from the speci-
men: 44.0%, 36.5%; (3) shaved margin sampling or total cavity 
circumference excisions: 11.2%, 10.5%; (4) obtaining separate 
breast tissue samples from the cavity or specimen according 
to the specimen’s gross margin: 0%, 2.3%. 

When asked whether intraoperative conversion to total 
mastectomy was performed according to frozen section biop-
sy results, 58.8% and 53.4% from the initial and follow-up 
survey replied that they only change surgical plans when dis-
cussed with the patient preoperatively. However, more than 
one-third of respondents (37.1% at initial, 34.1% at follow-up 
survey) changed surgical plans regardless of preoperative dis-
cussion with the patient. Additionally, at the follow-up survey, 
one surgeon (1.2%) commented that he or she converts to to-
tal mastectomy after discussing with family members during 
surgery. Surgeons who do not perform intraoperative frozen 
section biopsy, replied that they do not convert to total mas-
tectomy. 

The surgeons’ recommendations for re-excision of the mar-
gin are shown in Table 1 according to invasive cancer and 
ductal carcinoma in situ (DCIS). Table 1 also compares the re-Figure 1. Percentages of intraoperative pathology assessment of re-

section margin.
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Table 1. Decision for re-excision of margin according to type of cancer and resection margin distance

Margin assessment
Invasive cancer DCIS

Initial
No. (%)

Follow-up
No. (%)

p-value*
Initial

No. (%)
Follow-up
No. (%)

p-value*

Positive 90 (71.4) 75 (85.2) 0.043 89 (70.6) 69 (78.4) 0.122
Numeric margin (mm)
   ≤1  8 (6.3)  8 (9.1) 8 (6.3) 11 (12.5)
   ≤2 4 (3.2)  1 (1.1) 6 (4.8)  1 (1.1)
   ≤5 1 (0.8)  1 (1.1) 1 (0.8)  1 (1.1)
   ≤10 0 0 0  1 (1.1)
Rough margin
   Positive/very close 7 (5.6) 0 5 (4.0)  2 (2.3)
   Positive/very close/close 8 (6.3)  3 (3.4) 5 (4.0)  1 (1.1)
Never 3 (2.4) 0 7 (5.6)  1 (1.1)
No response 5 (3.9) 0 5 (4.0)  1 (1.1)
Total 126 88 126 88

Description of margin width follows individual institution’s policy: numeric or rough margin.
DCIS=ductal carcinoma in situ.
*This p-value includes all categories (positive, numeric margin, rough margin, never, and no response).
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sults of both surveys. Respondents were asked to choose their 
reply based on their institution’s pathology report (numeric 
margin: positive, margin ≤ 1 mm, ≤ 2 mm, ≤ 5 mm, and ≤ 10 
mm; rough margin: positive, very close, close margin). For in-
vasive cancer, respondents significantly changed their re-exci-
sion recommendation from a close margin to a positive mar-
gin at the follow-up survey (p= 0.033). In cases of DCIS, a 
non-significant change to a narrower indication for re-exci-
sion was noticed in the follow-up survey. Furthermore, the 
proportion of respondents who do not recommend perform-
ing re-excision reduced in the follow-up survey. Similar re-
sults were shown when answers were analyzed only among 
surgeons who completed both surveys (data not shown).

At the follow-up survey in November 2016, the definitions 
of negative margins for invasive cancer and DCIS were add-
itionally asked (Figure 2). For invasive cancer, 73.8% of re-
spondents defined a negative margin as “no ink on tumor.” 
The definition of a negative margin in DCIS was more vari-
able. The response rate of “no ink on tumor” for a negative 
margin was 48.9%, while 19.3% defined it as more than 1 mm 
from the margin and 20.5% as more than 2 mm. The defini-
tion of a negative margin was significantly wider for DCIS 
compared to invasive cancer (Fisher exact test, p= 0.005). 

The SSO-ASTRO guidelines for margin status were pub-
lished between the two surveys. In this study, respondents’ re-
plies significantly changed with respect to consideration of re-
excision in invasive cases for only a positive margin, not a 
close margin, reflecting the influence of the establishment of 
the aforementioned guidelines. To our knowledge, this is the 
first study to directly compare responses over time. However, 

when comparing results from survey studies performed be-
fore and after guideline publication, more surgeons responded 
that they perform re-excision only for positive margins after 
guideline publication [5-7]. However, when complex scenari-
os are suggested, the response variation was wider [5]. We did 
not suggest any scenarios in our study, but several surgeons 
did mention to apply different indications in different circum-
stances. The SSO-ASTRO guidelines are built upon weak evi-
dence, and individual judgment and flexibility are needed 
when applying these guidelines clinically [1,2]. More clinical 
trials that reflect various situations are needed to provide 
stronger evidence.

Considering the uptake rates of 0% to 18% from North 
America and Europe, the fact that more than 80% of surgeons 
involved in this study perform frozen section biopsy for intra-
operative margin evaluation is remarkable [4,6,8]. Although 
frozen section biopsy is one of the most accurate tool for in-
traoperative margin assessment, its uptake rate is generally 
poor [4]. Frozen section biopsy is a time and cost-consuming 
method that disrupts surgical workflow and is only routinely 
available in high-volume centers with large pathology teams 
[4]. However, in Korea, the cost is relatively low and access-
ibility is relatively high, as more than 80% of cancer surgeries 
are performed in high-volume centers [9].

The high uptake of frozen section biopsy in Korea is also 
worrisome as the cost-effectiveness and efficacy in reducing 
re-excision rate have not been demonstrated properly. Cur-
rent publications are all based on retrospective studies from 
small centers [10,11]. Clinical guidelines also do not require a 
frozen section for optimal evaluation of the margin [12]. De-
spite the low level of evidence for this technique, most Korean 
surgeons apply it routinely due to surgical training and con-
cerns about re-operation. Consideration of the current evi-
dence is needed, and efforts to generate more evidence must 
be executed.

This study is the first to report on Korean surgeons’ practice 
patterns regarding BCS. Although response bias can occur due 
to low response rates and self-reporting, it was a national sur-
vey and more than 80% of academic centers in Korea partici-
pated. The variations among surgeons regarding definition of 
a negative margin and indication for re-excision were revealed 
in this study. A change of indications for re-excision in inva-
sive cancer was noticed, reflecting the influence of guidelines 
on clinical practice. The substantially high uptake rate of in-
traoperative frozen section biopsy for margin evaluation must 
also be noted. Routine use of frozen section biopsy must be 
reconsidered, and clinical trials are needed to build evidence. 

Figure 2. Definition of negative margin in breast-conserving surgery 
(follow-up survey only). 
DCIS=ductal carcinoma in situ.
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