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ABSTRACT
Background. The impact of close margins in patients with
ductal carcinoma-in situ (DCIS) treated with mastectomy is
unclear; however, this finding may lead to a recommendation for postmastectomy radiotherapy (PMRT). We sought
to determine the incidence and consequences of close
margins in patients with DCIS treated with mastectomy.
Methods. The records of 810 patients with DCIS treated
with mastectomy from 1996 through 2009 were reviewed.
Clinical and pathologic factors were analyzed with respect
to final margin status. Median follow-up was 6.3 years.
Results. Overall, 94 patients (11.7 %) had close margins
(positive, n = 5; negative but B1 mm, n = 54; 1.1–2.9 mm,
n = 35). Independent risk factors for close margins included
multicentricity, pathologic lesion size C1.5 cm, and necrosis, but not age, use of skin-sparing mastectomy, or
immediate reconstruction (p [ 0.05). Seven patients
received PMRT, and none had a locoregional recurrence
(LRR). Among the remaining 803 patients, the 10-year LRR
rate was 1 % (5.0 % for margins B1 mm, 3.6 % for margins
1.1–2.9 mm, and 0.7 % for margins C3 mm [p \ 0.001]).
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The 10-year rate of contralateral breast cancer was 6.4 %. On
multivariate analysis, close margins was the only independent predictor of LRR (p = 0.005).
Conclusions. Close margins occur in a minority of
patients undergoing mastectomy for DCIS and is the only
independent risk factor for LRR. As the LRR rate in
patients with close margins is low and less than the rate of
contralateral breast cancer, PMRT is not warranted except
for patients with multiple close/positive margins that cannot be surgically excised.

The incidence of ductal carcinoma-in situ (DCIS) has
been steadily increasing with the widespread use of
screening mammography, and now accounts for approximately 20–25 % of all breast malignancies.1,2 Though
breast-conserving therapy, consisting of segmental excision
of the cancer followed by radiotherapy, offers long-term
survival outcomes equivalent to that with mastectomy alone
and is an option for many patients, nearly one-third of
patients with DCIS in the USA are treated with mastectomy.3–5 The local regional recurrence (LRR) rate for DCIS
treated with mastectomy is not zero and is reported to be
0.8–3.3 %.6–10 Several studies have evaluated potential
predictors of LRR after mastectomy for DCIS in an attempt
to improve the already low rates of LRR.11–16 One of these
potential predictors is margin status. There is a large body of
literature regarding the relationship between margin status
and risk of LRR in patients with DCIS who undergo breastconserving therapy.1,17 However, there is controversy and a
much smaller body of literature regarding the relationship
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between margin status and risk of LRR in patients with
DCIS who undergo mastectomy. Furthermore, there is
controversy regarding whether postmastectomy radiotherapy (PMRT) is required among patients with close and even
positive margins after mastectomy for DCIS.
The purposes of this study were to determine the incidence of close margins in a large modern cohort of patients
with DCIS treated with mastectomy at a single institution
utilizing standardized intensive pathologic processing, to
identify predictors of close or positive margins, to determine the impact of margin status on the incidence of LRR,
and to assess the potential need for PMRT in patients with
close or positive margins.

test was used to compare margin-status groups with respect
to continuous variables. Variables with significant p values
in the univariate analysis were utilized in multivariate
logistic regression models, and odds ratios with 95 % confidence intervals [CIs] were generated. Kaplan–Meier
product-limit methods were utilized to calculate two primary
outcomes of interest, LRR and development of contralateral
breast cancer. The differences in these outcomes were
compared between the different variables with the log-rank
test. All reported p values are two-sided, and p \ 0.05 was
considered statistically significant. Analyses were performed by Stata/IC, release 11.1 (StataCorp, College Station,
TX), and Statistica, release 9.0 (StatSoft Inc., Tulsa, OK).

PATIENTS AND METHODS

RESULTS

After approval from the Institutional Review Board of
the University of Texas MD Anderson Cancer Center, we
used the MD Anderson Breast Cancer Management System
database to identify patients with a diagnosis of pure DCIS
who were treated with mastectomy from January 1996
through October 2009 and had a minimum follow-up time
of 1 year. A total of 810 patients met these criteria.
Demographic, diagnostic, clinical, pathologic, treatment,
and follow-up variables were analyzed with respect to
margin status at the time of mastectomy.
Surgical specimens were evaluated per routine MD
Anderson standards. The mastectomy specimens were
inked in different colors to identify each face of the specimen and then sectioned into 5-mm to 1-cm slices. The
pathologist examined the slices grossly to identify suspicious areas and noted their proximity to margins. The slices
were then radiographed, and the radiologist reviewed the
films to determine the extent of any radiographic abnormalities and their proximity to margins, frozen section
analysis was performed if indicated, and additional tissue
was excised as needed. Final margin width was determined
by examination of permanent paraffin-embedded sections.
The number of permanent sections evaluated by the
pathologist was based on the gross evaluation and the
radiologic extent of the abnormality. Margin status was
assigned to one of three groups according to the proximity
of carcinoma to the inked surface of the specimen: positive, B1, 1.1–2.9, and C3 mm.
Seven patients received PMRT. Six patients were treated with 50 Gy in 25 fractions to the chest wall followed by
either a 10-Gy boost to the tumor bed (three patients) or a
16-Gy boost to the tumor bed (three patients). One patient
was treated with 46 Gy to the chest wall followed by a 20Gy boost to the tumor bed.
The v2 test was used to compare margin-status groups
with respect to categorical variables. The Kruskal–Wallis

Patient Characteristics
A total of 810 patients with DCIS treated with mastectomy were identified. The median follow-up time was
6.32 years. Demographic and pathologic characteristics are
summarized in Table 1. Just over half of the patients were
aged [50 years, and nearly two-thirds were postmenopausal. The majority of patients (66 %) underwent
immediate reconstruction, with 88 % of those patients
undergoing a skin-sparing mastectomy. Estrogen receptor
status was known in just over half of the patients, and onequarter of the patients received adjuvant tamoxifen.
Postmastectomy Radiotherapy
Seven patients received PMRT. All seven were
\50 years old and had multicentric or multifocal grade II
or III DCIS. Four of these patients had positive margins. Of
the remaining three patients, one had margins \2 mm in
two locations, one had margins B1 mm in two locations,
and the final patient was a 28-year-old woman with grade
III DCIS with a margin \1 mm in only one location. No
patient who received PMRT experienced a LRR.
Margin Status and Predictors of Close Margins
Intraoperative analysis identified initial margin \3 mm
in 14.3 % (n = 116 patients). Intraoperative reexcision
was performed on each of these patients and resulted in a
change in margin status of at least one margin from \3
to C3 mm in 89 % (n = 103 patients). Nine patients
(1.1 %) returned to the operating room for a second procedure to clear margins \3 mm. After mastectomy, 34 %
of the margins \3 mm were superficial and 16 % were
deep. After reexcision was performed 26 % of the margins \3 mm were superficial and 38 % were deep.

Close Margins After Mastectomy
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TABLE 1 Demographic and pathologic characteristics in patients
with ductal carcinoma-in situ treated with mastectomy (n = 810)
Characteristics

n (%)

TABLE 1 continued
Characteristics
Estrogen receptor statusi

Race
White

n (%)

600 (74.1)

Positive

360 (76.6)

Negative

110 (23.4)

African American

85 (10.5)

Hispanic

66 (8.2)

Yes

202 (24.9)

Asian/Pacific Islander

46 (5.7)

No

608 (75.1)

Other

13 (1.6)

Age
B50 years

356 (44.0)

[50 years

454 (56.0)

Median (range)
Menopausal status

52 (20–88)
279 (34.5)

Postmenopausal

529 (65.5)

Bilateral breast cancer at diagnosis
Yes

100 (12.4)

No

710 (87.6)

Initial presentationb
Clinical

188 (23.3)

Radiological

618 (76.7)

Largest recorded mammographic dimension, cm,
median (range)c

3.5 (0.3–20)

Skin-sparing mastectomy
Yes

469 (57.9)

No

341 (42.1)

Immediate breast reconstruction
Yes

534 (65.9)

No

276 (34.1)

Contralateral prophylactic mastectomy
Yes

133 (16.4)

No

677 (83.6)

Largest recorded pathologic lesion size, cm, median
(range)d

2.2 (0.02–19)

Nuclear gradee
I or II

351 (43.9)

III

448 (56.1)

Multicentricf

a

Yes

7 (0.9)

No

803 (99.1)

Two patients were perimenopausal

b

Not available for four patients

c

Not available for 423 patients

d

Not available for 182 patients

e

Not available for 11 patients

f

Not available for 174 patients

g

Not available for 195 patients

h

Not available for 35 patients

i

Not available for 340 patients

Five patients (0.6 %) had positive final margins. Fiftyfour patients (6.7 %) had final histologic margins that were
not identified as positive but were B1 mm, 35 (4.3 %) had
margins between 1.1 and 2.9 mm, and 716 (88.4 %) had
margins C3 mm. Clinical and pathologic factors associated
with margin status are shown in Table 2. On univariate
analysis, patients were significantly more likely to have
close margins if they were \50 years old or premenopausal, underwent skin-sparing mastectomy or immediate
breast reconstruction, had multicentric, multifocal, or
comedo-type DCIS, had evidence of necrosis, or had
large mammographic or pathologic lesion size. On multivariate analysis, the only independent predictors of margins
\3 mm were multicentricity, presence of necrosis, and
largest recorded pathologic lesion size C1.5 cm (Table 3).
Age and skin-sparing mastectomy were not identified as
independent predictors of close margin status.

247 (38.8)

No
Multifocal

Adjuvant radiotherapy

a

Premenopausal

Yes

Adjuvant tamoxifen

389 (61.2)

LRR and Contralateral Breast Cancer Development

g

Yes

238 (38.7)

No

377 (61.3)

Comedoh
Yes

252 (32.5)

No

523 (67.5)

Necrosis
Yes

384 (47.4)

No

426 (52.6)

Eight patients developed a LRR, seven patients developed invasive disease and one patient developed DCIS.
Three of these eight patients had initial margins B1 mm,
one patient had margins of 1.1–2.9 mm, and four patients
had margins C3 mm. None of the patients who developed
a LRR received PMRT. The median time to LRR was
2.8 years (range 1.3–10.9 years). The 10-year LRR rate
among all patients who did not receive PMRT was 1.0 %.
The 5- and 10-year LRR rates by margin status are shown

0 (0)

Asian/Pacific Islander

Other

44 (74.6)
15 (25.4)

B50 years

[50 years

8 (13.6)

33 (62.3)
20 (37.7)

14 (43.8)

18 (56.3)

21 (60.0)

41 (69.5)

No

14 (40.0)

4.7 (1.5–17)

31 (88.6)

4 (11.4)

7 (20.0)

28 (80.0)

18 (30.5)

Yes

Multicentricg

III

I or II

Nuclear gradef

5.1 (0.2–19)

44 (74.6)

No

Largest recorded pathologic lesion size, cm, median (range)e

15 (25.4)

Yes

Contralateral prophylactic mastectomy

51 (86.4)

8 (22.9)

17 (28.8)

No

27 (77.1)

5.0 (0.8–9.8)

26 (74.3)

9 (25.7)

19 (54.3)

16 (45.7)

16 (45.7)

19 (54.3)

50 (37–70)

1 (2.8)

3 (8.6)

3 (8.6)

26 (74.3)
2 (5.7)

35 (4.3)

Margins
1.1–2.9 mm,
n (%)

42 (71.2)

Yes

Immediate breast reconstruction

No

Yes

6.0 (1.0–20)

43 (72.9)

Radiological

Largest recorded mammographic lesion dimension, cm, median (range)d
Skin-sparing mastectomy

16 (27.1)

Clinical

Initial presentation

21 (36.2)

Postmenopausal

c

37 (63.8)

Premenopausal

Menopausal statusb

45 (22–77)

Median (range), years

Age

7 (11.9)
2 (3.4)

Hispanic

White
African American

38 (64.4)
12 (20.3)

59 (7.3)

All patients

Race

Margins positive
or B1 mm, n (%)

Factors

355 (64.4)

196 (35.6)

386 (54.7)

319 (45.3)

2.0 (0.02–18)

602 (84.1)

114 (15.9)

261 (36.4)

455 (63.6)

316 (44.1)

400 (55.9)

3.0 (0.3–18)

549 (77.1)

163 (22.9)

489 (68.4)

226 (31.6)

423 (59.1)

293 (40.9)

53 (20–88)

12 (1.7)

41 (5.7)

56 (7.8)

536 (74.9)
71 (9.9)

716 (88.4)

Margins
C3 mm,
n (%)

\0.001

0.081

\0.001a

0.119

\0.001

0.005

\0.001a

0.719

\0.001

\0.001

\0.001a

0.218

p value,
overall

TABLE 2 Clinical and pathologic factors associated with close margins in patients with ductal carcinoma-in situ treated with mastectomy (n = 810)

\0.001

0.031

\0.001a

0.053

0.001

0.032

\0.001a

0.474

\0.001

\0.001

\0.001a

0.053

p value,
positive or B1
versus C1.1

0.583

0.345

0.974a

0.102

0.410

0.527

0.212a

0.882

0.088

0.043

0.008a

0.166

p value,
positive or B1
versus 1.1–2.9
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j

i

h

g

f

e

d

c

b

a

Not available for 340 patients

Not available for 35 patients

Not available for 195 patients

Not available for 174 patients

Not available for 11 patients

Not available for 423 patients
Not available for 182 patients

Not available for four patients

Two patients were perimenopausal

Calculated by the Kruskal–Wallis test

31 (75.6)
10 (24.4)

2 (6.7)

28 (93.3)

8 (22.9)

17 (28.8)

No

27 (77.1)

Yes

Estrogen receptor statusj

No

Yes

21 (61.8)

13 (38.2)

14 (43.7)

18 (56.3)

Margins
1.1–2.9 mm,
n (%)

42 (71.2)

No

Necrosis

29 (50.9)
28 (49.1)

Comedo
Yes

i

27 (60.0)
18 (40.0)

No

Margins positive
or B1 mm, n (%)

Yes

Multifocalh

Factors

TABLE 2 continued

98 (24.6)

301 (75.4)

401 (56.0)

315 (44.0)

474 (69.3)

210 (30.7)

345 (64.1)

193 (35.9)

Margins
C3 mm,
n (%)

0.082

\0.001

\0.001

\0.001

p value,
overall

0.876

\0.001

0.002

0.002

p value,
positive or B1
versus C1.1

0.049

0.527

0.242

0.742

p value,
positive or B1
versus 1.1–2.9
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regression model of clinical and
pathologic factors associated
with close margins in patients
with ductal carcinoma-in situ
treated with mastectomy
(n = 810)
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Variables

Odds ratio

95 % CI

p value

0.33–1.41

0.297

0.29–1.19

0.137

0.81–10.08

0.101

Age
B50 years

1.00 (reference)

[50 years

0.68

Menopausal status
Premenopausal

1.00 (reference)

Postmenopausal

0.58

Largest recorded mammographic dimension
\1.5 cm

1.00 (reference)

C1.5 cm

2.87

Largest recorded pathologic lesion size
\1.5 cm

1.00 (reference)

C1.5 cm

5.11

1.94–13.4

0.001

1.10

0.56–2.14

0.787

Skin-sparing mastectomy
Yes
No
Immediate breast reconstruction

1.00 (reference)

Yes

1.00 (reference)

No

0.54

0.25–1.17

0.120

Yes

5.44

1.23–24.04

0.026

No

1.00 (reference)

0.67–13.9

0.151

Multicentric

Multifocal
Yes

1.00 (reference)

No

3.04

Comedo
Yes

1.00 (reference)

No

1.15

0.66–2.00

0.626

Yes

2.51

1.36–4.63

0.003

No

1.00 (reference)

0.26–1.10

0.088

Necrosis

Estrogen receptor status
Positive
Negative

in Table 4. Predictors of LRR are identified in Table 5. On
univariate analysis, the only predictors of LRR were
margin status, multicentricity, and multifocality. On multivariate analysis, the only independent predictor of LRR
was margin \3 mm (hazard ratio 8.4, 95 % CI 1.9–37,
p = 0.005). Of the eight patients with a LRR, five were
treated with chest wall resection, and three had no further
surgical management because they had evidence of
metastasis at the time of recurrence.
Among the 546 patients who did not undergo contralateral prophylactic mastectomy, have bilateral breast
cancer at the time of diagnosis, or have a history of contralateral breast cancer, 30 patients developed contralateral
breast cancer during follow-up. Twelve of these patients
(40 %) developed DCIS, and 18 (60 %) developed invasive

1.00 (reference)
0.53

cancer. This represents a 10-year contralateral breast cancer incidence of 6.4 % (Table 4).
DISCUSSION
To our knowledge, this is the largest contemporary study
evaluating the incidence and consequences of close margins in patients with DCIS treated with mastectomy.
Margins were evaluated utilizing standardized intraoperative extensive specimen evaluation with radiographic
correlation. Close final margins occurred in 94 of the 810
patients (11.7 %). We found that margin status was the
only independent predictor of LRR and on multivariate
analysis, the only independent predictors of close margins were pathologic size C1.5 cm, multicentricity, and

0.248
Calculated by the Kaplan–Meier method. Differences were compared by the log-rank test

Excludes patients who had contralateral prophylactic mastectomy, bilateral breast cancer at diagnosis, or history of contralateral breast cancer
b

a

0.531
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0.934

\0.001
\0.001

0.529
6.7

0.7

6.8

3.6
5.0
10-year LRR rate, patients who did not receive radiotherapy (n = 803)

10-year rate of development of contralateral breast cancer (n = 546)b

0

0.574

0.531

\0.001

\0.001

\0.001

\0.001
0.7

0.7
3.5
4.5

5.0

10-year LRR rate, entire series

5-year LRR rate, patients who did not receive radiotherapy (n = 803)

3.6

0.574
\0.001
3.5
4.5
5-year LRR rate, entire series

0.7

\0.001

p value, positive
or B1 versus 1.1–2.9a
p value, positive
or B1 versus C1.1a
p value,
overalla
Margins C
3 mm (%)
Margins 1.
1–2.9 mm (%)
Margins positive
or B1 mm (%)
LRR

TABLE 4 Rates of locoregional recurrence (LRR) and contralateral breast cancer development by margin status in patients with ductal carcinoma-in situ treated with mastectomy (n = 810)
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necrosis. Several margin definitions were investigated to
provide some clarity for the definition of a ‘close margin’
and to ensure that our findings would be as widely applicable to many clinical practices. Though we did observe an
increase in the LRR rate as margins became narrower, in
all subgroups of patients with close margins this rate was
less than the rate of contralateral breast cancer development even when patients did not receive PMRT.
Many smaller studies have attempted to identify predictors of LRR with varied results. Carlson et al.11 studied
223 patients treated with mastectomy for DCIS and identified high grade and margins \1 mm, but not young age,
large tumor size, or necrosis, as predictors of LRR. Godat
et al.13 studied 83 patients treated with mastectomy for
DCIS and reported only one LRR (LRR rate 1.1 %), in a
patient with multifocal comedo necrosis and a deep margin \5 mm. Kelley et al.14 studied 496 patients treated
with mastectomy for DCIS and reported 11 LRR, all
among patients who had a Van Nuys Prognostic Index
score of 10–12 with multifocal disease and evidence of
comedo-type necrosis.
Our finding that close margins were an independent
predictor of LRR agrees with previously published evidence that margin status is one of the strongest predictors
of LRR. Carlson et al.11 found a 10.5 % LRR rate among
patient with margins \1 mm and suggested reexcision or
PMRT for such patients. Rashtian et al. evaluated 574
patients with DCIS treated with mastectomy and identified
84 patients with margins \10 mm. After excluding four of
these patients who were treated with PMRT, they found a
7.5 % LRR rate overall, a 16 % LRR rate for patients with
margins B2 mm, and a 2 % LRR rate for patients with
margins 2.1–10 mm. This high LRR rate among patients
with margins \2 mm has led some practitioners to consider PMRT when margins are \2 mm or positive.18
Chadha et al. studied 207 patients treated with mastectomy
for DCIS and reported that LRR occurred in two patients
(0.9 %). Both LRRs occurred in patients with margins \1 mm, and there were no LRRs among patients with
margins C1 mm.16
In 2012, Owen et al. from British Columbia reported on
637 patients treated with mastectomy for DCIS with a
median follow-up time of 12 years. This represents the
second largest published series of patients with DCIS
treated with mastectomy. The authors found an overall 10year LRR rate of 1 %.19 Although relatively high proportion of patients (4.9 %) had positive margins, only two of
these patients developed a LRR and none of these patients
received PMRT. The authors concluded that mastectomy
provides excellent locoregional control for DCIS and that
routine use of PMRT is not justified.19
The frequency of close margins varies in the literature
as a result of differences in the patient populations

4110
TABLE 5 Predictors of
locoregional recurrence (LRR)
in patients with ductal
carcinoma-in situ treated with
mastectomy (n = 810)
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Characteristics

Patients with
LRR, n (%)

All patients

Patients without
LRR, n (%)

8 (1.0)

802 (99.0)

7 (87.5)

593 (74.0)

p value

Race
White
African American

1 (12.5)

84 (10.5)

Hispanic

0 (0)

66 (8.2)

Asian/Pacific Islander

0 (0)

46 (5.7)

Other

0 (0)

13 (1.6)

0.831

53 (20–88)

47.5 (41–62)

0.363

5 (62.5)

274 (34.2)

3 (37.5)

526 (65.8)

Yes

1 (12.5)

99 (12.5)

No

7 (87.5)

703 (87.6)

Clinical

1 (12.5)

187 (23.5)

Radiological

7 (87.5)

611 (76.5)

0.464

3.5 (0.3–20)

0.816

Age, years, median (range)
Menopausal status

a

Premenopausal
Postmenopausal
Bilateral breast cancer at diagnosis

0.096

0.997

Initial presentationb

Largest recorded mammographic dimension,
cm, median (range)c

2.5 (0.7–14)

Skin-sparing mastectomy
Yes

7 (87.5)

462 (57.5)

No

1 (12.5)

340 (42.5)

7 (87.5)

527 (65.8)

1 (12.5)

275 (34.3)

Yes

1 (12.5)

132 (16.4)

No

7 (87.5)

670 (83.6)

0.765

2.2 (0.02–19)

0.659

Immediate breast reconstruction
Yes
No

0.088

0.196

Contralateral prophylactic mastectomy

d

Largest recorded pathologic lesion size, cm, median (range)

1.2 (0.5–8.0)

Nuclear gradee
I or II

2 (25.0)

349 (44.1)

III

6 (75.0)

442 (55.9)

B1 mm

3 (37.5)

56 (7.0)

1.1–2.9 mm

1 (12.5)

34 (4.2)

C3 mm

4 (50.0)

712 (88.8)

5 (100.0)

242 (38.4)

0 (0)

389 (61.7)

Yes

5 (100.0)

233 (38.2)

No

0 (0)

377 (61.8)

Yes

2 (25.0)

250 (32.6)

No

6 (75.0)

517 (67.4)

Yes

6 (75.0)

378 (47.1)

No

2 (25.0)

424 (52.9)

0.278

Margin status

0.002

Multicentricf
Yes
No
Multifocalg
a

Two patients were
perimenopausal

b

Not available for four patients

c

Not available for 423 patients

d

Not available for 181 patients

e

Not available for 11 patients

f

Not available for 174 patients

g

Not available for 195 patients

h

Not available for 35 patients

0.005

0.005

Comedoh
0.648

Necrosis
0.115
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examined, the degree of intraoperative imaging and pathologic analysis of specimens, the extent of overall
histologic sampling, and the way in which close margins
are defined. We perform extensive intraoperative analysis
of each mastectomy specimen, including specimen radiography and frozen section examination, if necessary, to
assess the margins in real time. With this approach, while
the patient is still under anesthesia, excision of additional
tissue can be performed when necessary to clear or
improve the margins. The question of whether PMRT
should be used in patients treated with mastectomy for
DCIS is further complicated by the finding that the closest
margin is often deep or superficial. If the mastectomy
included the fascia of the pectoralis major muscle, a close
deep margin should be adequate given that DCIS is a
noninvasive lesion. If the closest margin is superficial,
typically skin excision and/or conversion from a skin
sparing mastectomy to total mastectomy may be required
in order to clear the margin. In a survey of 226 surgeons in
the UK, 19 % responded that they would consider the use
of PMRT for treatment of DCIS. More than two-thirds of
these responders indicated that margin status was a factor
in this decision, though they differed regarding the margin
width that would indicate that PMRT should be considered,
with some considering PMRT for margins \1 mm and
others considering PMRT for margins \5 mm.20
Aside from margin status, another possible predictor of
LRR is the type of mastectomy performed, although we did
not find an association between mastectomy type and LRR
risk in our study. Carlson et al.11 studied 223 patients
treated with skin-sparing mastectomy for DCIS and
reported a LRR rate of 4.2 %. Two-thirds of our patients
underwent immediate breast reconstruction, 87 % of these
patients underwent a skin-sparing mastectomy, and we did
not observe a difference in LRR rate between patients who
underwent skin-sparing mastectomy and those who
underwent total mastectomy. One reason for this may be
our use of extensive intraoperative analysis.
PMRT is often considered when the risk of LRR is
above 10 %. The LRR rate in our series of 0.7 % for
patients with margins C3 mm, 3.6 % for patients with
margins 1.1–2.9, and 5 % for patients with margins B1 mm are all below this threshold. More important,
the risk of LRR for patients with close margins was lower
than the risk of development of contralateral breast cancer
(6.4 %). The rate of contralateral breast cancer development is essentially the same as the rate reported by Meijnen
et al.9 for patients with DCIS treated with mastectomy:
6.5 % over 8 years. Further, Kim et al.21 reported that
90 % of patients treated with mastectomy for DCIS who
developed a LRR were successfully treated with excision
and radiotherapy. On the basis of these data, we would not
recommend routine PMRT for patients with margins
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\3 mm. However, we did not specifically analyze patients
with more than one margin \ 3 mm or with positive
margins as only very few patients in this series met these
criteria, who might be expected to have a higher incidence
of LRR. Of the seven patients in our series who received
PMRT, six had either a positive or multiple close margins
and none of these patients developed a LRR. For patients
with a positive or multiple close margins, we would recommend reexcision when possible or consideration of
PMRT if reexcision is not possible. PMRT would include
radiation to the chest wall with a boost given to the area of
the primary tumor.
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