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Abstract We estimated the impact of axillary lymph
node dissection (ALND) on the risk of axillary recurrence
(AR) and overall survival (OS) in breast cancer patients
with micrometastases or isolated tumor cells (ITC) in
sentinel nodes. We used the Danish Breast Cancer Cooperative Group (DBCG) database to identify patients with
micrometastases or ITC in sentinel nodes following surgery
for primary breast cancer between 2002 and 2008. A Cox
proportional hazard regression model was developed to
assess the hazard ratios (HR) for AR and OS between
patients with and without ALND. We identified 2074
patients, of which 240 did not undergo further axillary
surgery. The 5-year cumulated incidence for AR was
1.58 %. No significant difference in AR was seen between
patients with and without ALND. The age adjusted HR for
AR if ALND was omitted was 1.79 (95 % CI 0.41–7.80,
P = 0.44) in patients with micrometastases and 2.21 (95 %
CI 0.54–8.95, P = 0.27), in patients with ITC after a
median follow-up of 6 years and 3 months. There was no

significant difference in overall survival between patients
with and without ALND, when adjusting for age, comorbidity, tumor size, histology type, malignancy grade,
lymphovascular invasion, hormone receptor status, adjuvant systemic treatment and radiotherapy, with a HR for
death if ALND was omitted of 1.21 (95 % CI 0.86–1.69,
P = 0.27) in patients with micrometastases and 0.96 (95 %
CI 0.57–1.62, P = 0.89) in patients with ITC after a
medium follow-up on 8 and 5 years. In this nationwide
study, we found a low risk of AR on 1.58 % and we did not
find a significantly increased risk of AR if ALND was
omitted in patients with micrometastases or ITC in sentinel
nodes. Furthermore, no significant difference in overall
survival was seen between patients with and without
ALND when adjusting for adjuvant treatment.
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Results from the randomized American College of Surgeons
Oncology Group (ACOSOG) Z0011 trial, where no difference in axillary recurrence and survival was found between
sentinel node (SN) positive patients with and without axillary lymph node dissection (ALND), has put ALND in SN
positive breast cancer patients under debate [1, 2]. Especially, the benefit from ALND in patients with
micrometastases or isolated tumor cells (ITC) in the SN is
now questioned and has been abandoned in many centers.
Generally, only about 15–20 % of patients with
micrometastases [3] and 10–15 % of patients with ITC [4] in
the SN have metastatic spread to non-SNs, and it is now
evident that only some of these non-SN metastases will
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become clinical relevant. It has been shown that despite a
false negative rate of the SN procedure on about 5 %, the
regional recurrence rate is less than 1 % after 8 years of
follow-up in patients with a negative SN [5, 6].
Studies investigating the impact of ALND on survival
and loco-regional recurrence in patients with micrometastases or ITC in the SN are few and the majority are limited
by short follow-up, small sample sizes, lack of multivariate
analyses, or missing information on adjuvant treatment [7–
10] and the results are conflicting. Some studies show that
patients with micrometastases or even only ITC in the SN
have a worse outcome if ALND is omitted [11, 12] while
others can not show any difference [13–18]. Larger studies
on the prognostic significance of ALND in patients with
micrometastases or ITC in the SN, allowing a multivariate
design with adjustments for adjuvant radiotherapy and
adjuvant systemic treatment and with longer follow-up, is
therefore needed to ensure the safety of the increasing trend
towards omitting ALND in these patients.
In Denmark, clinical and histopathological data, as well
as information on treatment and follow-up status of women
with breast cancer, has been registered in a national database managed by the Danish Breast Cancer Cooperative
Group (DBCG) since 1978. Today the database contains
information on more than 100,000 breast cancer patients
[19]. This gives a very large and nationwide data material
for a study of prognostic significance of ALND in patients
with micrometastases or ITC in the SN.
DBCG describes guidelines for treatment of breast
cancer in Denmark. Until 2012 the standard treatment of
patients with micrometastases or ITC in the SN was
ALND. Although, in selected patients this standard treatment has not been performed.
The aim of the present study was based on data from the
DBCG database, to estimate whether omission of ALND in
patients with micrometastases or ITC in the SN had any
impact on the risk of axillary recurrence and the overall
survival.

Materials and methods
Between 2002 and 2008 a total number of 2074 women
with primary breast cancer and either micrometastases or
ITC in the SN were registered in the DBCG database. Since
2005 micrometastases and ITC have been registered
according to the American Joint Committee on Cancer
(AJCC) staging manual 6th edition [20] in combination
with cell count, where metastases between 10 and 100
tumor cells were defined as micrometastases and less than
10 cells were defined as ITC [21]. Until the end of 2004,
micrometastases and ITC were registered together. A reevaluation of the specimens from this period was done by
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two breast trained pathologist at the Department of
Pathology, Herlev Hospital, in order to obtain a uniform
distinction between micrometastases and ITC.
Information on age at diagnosis, tumor size, histology
type, malignancy grade, lymphovascular invasion, hormone receptor status, nodal status, surgical treatment,
radiotherapy, adjuvant systemic treatment, axillary recurrence, and overall survival was retrieved from the DBCG
database and validated using the original patient and
pathology files. Adjuvant systemic treatment was defined
as any kind of adjuvant systemic treatment; either as
chemotherapy and/or anti-estrogen treatment, regardless of
whether treatment had been completed or not. Loco-regional radiotherapy was defined as any kind of radiotherapy, including breast-conserving radiotherapy, regardless
of whether treatment had been completed or not. Axillary
recurrence was defined as recurrence in ipsilateral axillary
or in infra- or supra-clavicular lymph nodes as first event.
Death was defined as death from all causes.
Information on co-morbidity up to 10 years before
breast cancer diagnosis was retrieved from the National
Patient Health Register. Co-morbidity was scored using the
Charlson co-morbidity Index.
A total of 156 patients were excluded due to missing
information, identification of macrometastases or no
metastases in the SN.
Statistics
The DBCG data center undertook central review, querying,
and analysis of data. Associations between SN status,
ALND, and clinicopathological variables (excluding
unknowns) were assessed by v2 and Fisher exact test.
Follow-up time was quantified in terms of a Kaplan–Meier
estimate of potential follow-up. The risk of axillary
recurrence as a first event was estimated as cumulative
incidence in the presence of competing risk with the time
from surgery to first event, taking local recurrence, distant
metastases, new primary invasive cancer, or death as
competing events. A complete follow-up on vital status
until January 1, 2015 was obtained for all patients through
linkage to the Danish Central Population Registry. Overall
survival was estimated using the Kaplan–Meier method,
calculating the time from date of surgery until death,
irrespective of cause of death, or end of follow-up. The
effects of ALND on axillary recurrence and overall survival were quantified in terms of hazard ratios (HRs),
estimated unadjusted and adjusted using the Cox proportional hazards model. For axillary recurrence, adjustment
was restricted to age (trend \ 40, 40–49, 50–59, 60–69,
70?) due to low number of events. For overall survival,
multivariate analyses included age at diagnosis (\40, trend
40–49, 50–59, 60–69, 70–79, 80?), Charlson co-morbidity
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score (trend 0, 1, 2, 3?) tumor size (trend cm), histology
type (ductal, lobular, other), malignancy grade (I, II, III),
lymphovascular invasion, and hormone receptor status. The
multivariate analyses further included adjuvant systemic
treatment, loco-regional radiotherapy, and type of surgery.
Adjuvant systemic treatment was grouped as any kind of
adjuvant systemic treatment, no adjuvant systemic treatment, and no information on whether adjuvant systemic
treatment was given. Loco-regional radiotherapy was
grouped as any kind of radiotherapy, no radiotherapy, and
no information on whether radiotherapy was given. The
assumption of proportional hazards was assessed by formal
tests and plot of Schoenfeld residuals. Test for interaction
between effect of ALND, adjuvant treatment, and SN
group (ITC vs. micrometastases) was done using the Wald
test. Tests of statistical hypotheses were done on the twosided 5 % level of significance. Statistical analyses were
done with the SAS 9.4 statistical software (SAS Institute,
Inc., Cary, NC).
The incidence of axillary recurrence in patients with
either micrometastases or ITC in the SN is reported to be
1–2 % after 5 years of follow-up [22, 23]. Detection of a
clinically relevant difference in recurrence rate on 5 %
with a power of 80 % and a significance level of 0.05 will
require a sample size on at least 1408 patients with a distribution between patients with and without ALND on 10–1
and (SSP software—Java applet for sample size and power
authored by Marc Bacsa).

Results

Table 1 Patient, tumor, and treatment characteristics of 2074 Danish
breast cancer patients with micrometastases or isolated tumor cells in
the sentinel node treated between 2002 and 2008
Isolated tumor cells

ALND

ALND

Yes

Patients

No

Yes

No

No.

%

No.

%

No.

%

No.

%

1537

100

136

100

297

100

104

100

Age (years)
\40

66

4.3

2

1.5

21

7.1

1

1.0

40–49

281

18.3

7

5.2

52

17.5

9

8.7

50–59

468

30.5

7

5.2

84

28.3

16

15.4

60–69
C70

495
227

32.2
14.8

23
97

16.9
71.3

98
42

33.0
14.1

28
50

26.9
48.1
74.0

Co-morbidity (CCI)
0

1209

78.7

93

68.4

252

84.9

77

1

194

12.6

21

15.4

24

8.1

16

15.4

2

85

5.5

13

9.6

14

4.7

5

4.8

3?

49

3.2

9

6.6

7

2.4

6

5.8

Tumor size (cm)
B1

239

15.6

17

12.5

36

12.1

14

13.5

[1 – B2

770

50.1

61

44.9

131

44.1

41

39.4

[2 – B3

374

24.3

41

30.2

83

28.0

32

30.8

[3

133

8.7

14

10.3

44

14.8

16

15.4

21

1.4

3

2.2

3

1.0

1

1.0

Unknown
WHO type
Ductal

1320

85.9

108

79.4

205

69.0

71

68.3

Lobular
Other

144
62

9.4
4.0

15
12

11.0
8.8

73
17

24.6
5.7

26
7

25.0
6.7

11

0.7

1

0.7

2

0.7

0

Grade I

506

34.6

50

40.65

74

26.6

32

33.0

Grade II

696

47.5

56

45.5

133

47.8

39

40.2

Grade III

242

16.5

17

13.8

64

23.0

23

23.7

Unknown

20

1.4

0

7

2.5

3

3.1

Unknown

A total number of 2074 patients were eligible for the study,
1673 had micrometastases in the SN and 401 had ITC. 240
patients did not undergo ALND; 136 with micrometastases
and 104 with ITC. Patient and tumor characteristics as well
as registered treatment are shown in Table 1. Patients
without ALND were significantly older (P \ 0.0001) and
had a higher degree of co-morbidity (P = 0.01) than
patients with ALND. Patients without ALND were in
average 71 years old compared to 58 years for patients
with ALND. In addition, patients without ALND had more
often lobular carcinomas (P = 0.002).
The estimated potential median follow-up was 6 years
and 3 months for axillary recurrence, where patients were
followed until first event of local (N = 61), axillary
(N = 34) or distant recurrence (N = 118), contralateral
breast cancer (N = 30) or death (N = 140). In total, only
34 patients (1.6 %) had an axillary recurrence; 1.50 versus
1.47 % in the group with micrometastasis with and without
ALND, and 2.0 versus 2.9 % in the group with ITC with
and without ALND. Recurrences were evenly distributed in
the follow-up period, no clear peak could be identified, and

Micrometastases

0

Grade

0

LVI
Yes

160

10.4

11

8.1

19

6.4

3

2.9

No

1353

88.0

123

90.4

273

91.9

97

93.3

1.7

4

3.9

Unknown

24

1.6

2

1.5

5

Hormone receptor status
Positive

1341

87.3

130

95.6

251

84.5

86

82.7

Negative

183

11.9

6

4.4

45

15.2

18

17.3

Unknown

13

0.9

0

0

1

0.3

0

38.5

68

50.0
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41.8

39

37.5

61.5

68

50.0

173

58.2

65

62.5

Type of surgery
Mastectomy
591
BCS

946

0

Loco-regional radiotherapy
Yes

1060

69.0

47

34.6

198

66.7

54

51.9

No

460

29.9

77

56.6

94

31.6

46

44.2

17

1.1

12

8.8

5

1.7

4

3.9

Unknown
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Table 1 continued
Micrometastases

Isolated tumor cells

ALND

ALND

Yes
No.

No
%

No.

Yes
%

No.

No
%

No.

%

Adjuvant systemic treatment
Yes

84.6

237

79.8

69

66.4

No

1461
56

3.6

95.1

115
9

6.6

54

18.2

26

25.0

Unknown

20

1.3

12

8.8

6

2.0

9

8.6

ALND axillary lymph node dissection, CCI Charlsons co-morbidity
index, LVI lymphovascular invasion, BCS breast-conserving surgery,
BRT breast radiotherapy

recurrence was seen as long as 8 years after primary surgery. 5 years cumulated incidence for axillary recurrence
as first event is shown in Table 2. Albeit a tendency
towards an increased age adjusted HR for axillary recurrence was seen if ALND was omitted (HR 1.99; CI
0.72–5.50, P = 0.18), the risk was neither significantly
increased in patients with micrometastases (HR 1.79; 95 %
CI 0.41–7.80, P = 0.44), nor in patients with ITC (HR
2.21, 95 % CI 0.54–8.95, P = 0.27) (Table 3).
The estimated potential median follow-up for overall
survival was 8.5 years. In total, 383 patients were dead by
end of follow-up and the 5-year overall survival for the
whole cohort was 91.0 %. Overall survival for the different
groups is shown in Table 2. In the groups of patients with
ALND, overall survival was over 90 %, while it was
between 79 and 88 % for patients without ALND.
Accordingly, the crude HR for death when ALND was
omitted compared to patients with ALND was significantly
increased to 2.92 (95 % CI 2.18–3.91, P \ 0.0001) for
patients with micrometastases, 1.68 (95 % CI 1.03–2.79,
P = 0.04) for patients with ITC and 2.52 (95 % CI
1.94–3.26, P \ 0.0001) for the common group of patients
with micrometastases or ITC. However, when adjusting for
age at diagnosis, co-morbidity, tumor size, histology type,
malignancy grade, lymphovascular invasion and hormone
receptor status the HR was no longer significantly

Table 2 Axillary recurrence
and overall survival in 2074
Danish breast cancer patients
with micrometastases or ITC in
the sentinel node treated
between 2002 and 2008

5 years cumulated incidence

Axillary recurrence
OS (95 % CI)

increased. The adjusted HR for death when ALND was
omitted was 1.32 (95 % CI 0.95–1.84, P = 0.10) for
patients with micrometastases, 1.00 (95 % CI 0.59–1.68,
P = 0.99) for patients with ITC and 1.22 (95 % CI
0.91–1.63, P = 0.18) for the two groups together
(Table 3).
The majority of the included patients (90.7 %) were
treated by adjuvant systemic treatment; 94 % of patients
with micrometastases and 76 % of patients with ITC. 93 %
of patients in the group with ALND did receive adjuvant
systemic treatment compared to only 77 % of patients
without ALND (P \ 0.0001).
66 % of the included patients did receive loco-regional
radiotherapy; 66 % of patients with micrometastases and
63 % of patients with ITC. A significantly larger proportion of patients with ALND did receive radiotherapy
compared to patients without ALND; 69 versus 47 %
(P \ 0.0001). In 62 (3 %) patients, information on adjuvant systemic treatment and radiotherapy were missing.
When adjusting for adjuvant systemic treatment and
loco-regional radiotherapy, in addition to adjustment for
age, co-morbidity, tumor size, histology type, malignancy
grade, lymphovascular invasion, and hormone receptor
status, there was still no significant difference in overall
survival between patients with and without ALND. HR
for death if ALND was omitted was 1.13 (95 % CI
0.84–1.52, P = 0.41) in the common group of patients,
1.21 (95 % CI 0.86–1.69, P = 0.27) in patients with
micrometastases and 0.96 (95 % CI 0.57–1.62, P = 0.89)
in patients with ITC (Table 3).
The effect of breast-conserving radiotherapy on the
axilla could be questioned. Therefore, an additional multivariate analysis with separate adjustments for axillary
radiotherapy and type of surgery was made. In this analysis
there was still no significant difference in overall survival
between patients with and without ALND with a HR of
1.23 (95 % CI 0.91–1.65, P = 0.18) in the common group
of patients, HR of 1.33 (95 % CI 0.95–1.87, P = 0.10) in
patients with micrometastases and HR of 1.00 (95 % CI
0.59–1.69, P = 0.99) in patients with ITC.
There was no significant interaction between adjuvant
treatment and ALND.

Micrometastases

Isolated tumor cells

ALND

ALND

Yes

No

Yes

No

1.44 (0.09–2.15)
91.8 (90.3–93.1)

1.04 (0.09–5.11)
79.4 (71.6–85.3)

1.90 (0.71–4.15)
93.3 (89.8–95.6)

3.96 (1.04–10.2)
87.3 (79.1–92.4)

ITC isolated tumor cells, ALND axillary lymph node dissection, OS overall survival
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Table 3 Adjusted Cox proportional hazard ratios for axillary recurrence and death if ALND is omitted compared to patients with ALND in 2074
Danish breast cancer patients with micrometastases or ITC in the sentinel node treated between 2002 and 2008
Axillary recurrence
HR

a

95 % CI

Death
P value

HRb

95 % CI

P value

Micrometastases n = 1673

1.79

0.41–7.80

0.44

1.21

0.86–1.69

0.27

ITC n = 401

2.21

0.54–8.95

0.27

0.96

0.57–1.62

0.89

Micrometastases or ITC n = 2074

1.99

0.72–5.50

0.18

1.13

0.84–1.52

0.41

ITC isolated tumor cells, ALND axillary lymph node dissection, HR hazard ratio, CI confidence interval
a

Adjustment for age

b

Adjustment for age, tumor size, histology type, malignancy grade, lymphovascular invasion, hormone receptor status, nodal status, comorbidity, adjuvant systemic treatment, and adjuvant radiotherapy

Discussion
In this nationwide study, the axillary recurrence rate among
women with micrometastases or ITC was generally low.
There was a trend towards an increasing risk of axillary
recurrence if ALND was omitted, especially in patients
with ITC. However, because of the generally low recurrence rate, this can be considered without clinical relevance
and did not affect survival. An impaired survival was seen
in the selected group of patients without ALND, but after
adjusting for risk factors, co-morbidity and adjuvant systemic and loco-regional treatment no significant difference
was seen in overall survival between patients with and
without ALND.
The results were based on data from the national DBCG
database. Data have been prospectively collected and registered on standardized forms in the DBCG database. In
addition, extensive validation was done by cross checking
data with the original corresponding files. The nationwide
material resulted in a large sample size on 2074 patients,
more than sufficient to show a clinically relevant difference
in axillary recurrence and survival between patients with
and without an ALND. In addition the sample size made a
multivariate design possible regarding survival. In contrast
to other large databases [22], the DBCG database contains
information on adjuvant loco-regional radiotherapy and
adjuvant systemic treatment as well as follow-up status. In
addition, information on co-morbidity was collected from a
national registry. Adjustments for these factors are
important to get a valid result. Finally, a median follow-up
on 6–8 years allowed sufficient time for a recurrence to
develop. Development of axillary recurrence from minimal
metastatic disease left in the axilla may take longer that
what is experienced after macrometastatic disease. A study
of long-term outcome of patients with hematoxylin-eosin
negative SNs, where patients with occult metastases did not
receive ALND, showed a medium time to any disease
recurrence on 4.8 years [24]. Hence, a follow-up on in

average 5 years, as seen in previous studies [12, 18], may
not be sufficient for an axillary recurrence to develop.
Nevertheless, this is a cohort study without the advantages of randomization. Patients without ALND is a highly
selected group of patients with older age, higher degree of
co-morbidity, and less aggressive adjuvant treatment. The
low number of axillary recurrences did not allow us to
adjust for any other risk factors than age, or adjustment for
adjuvant treatment, when calculating the risk of axillary
recurrence. It cannot be excluded that such an adjustment
would have changed the results. Finally, information on
adjuvant treatment was divided into any kind of adjuvant
systemic treatment and any kind of radiotherapy. We did
not distinguish between chemotherapy and anti-estrogen
therapy, or between patients completing or not completing
therapy.
Previous studies have investigated the impact of ALND
on axillary recurrence and overall survival in patients with
micrometastases or ITC in the SNs. Most studies are
however small without multivariate analysis and with
limited follow-up. Only one study, including 273 patients,
showed a decreased overall survival in patients with ITC
after omission of ALND [11], while other studies have not
been able to show an increase in axillary recurrence or
mortality if ALND is omitted in patients with
micrometastases [14–17] or ITC [13] in the SN. However,
these studies only included between 45 and 81 patients and
the event rate was low [13–17]. With the low incidence of
axillary recurrence in patients with micrometastases or ITC
in the SN on only 1–2 % after 5 years of follow-up [9, 22,
23, 25] a large sample size on more than 1400 patients is
needed to gain enough power to show a difference. Only
about 9 % of breast cancer patients have micrometastases
and 2 % have ITC in the SN [26] making it difficult to get
such a large sample size in a single institution.
Two larger register studies exist of SLNB alone versus
SLNB ? ALND in patients with micrometastases. They
included 6838 and 10,259 patients, respectively [22, 23].
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None of these studies could show a difference in outcome
between patients with and without ALND. However, these
register studies have limitations like limited data on
recurrences and imprecise SN count with a median of 11
SNs removed in one of the studies [23]. Furthermore,
missing information on adjuvant systemic therapy and
radiation field make the results less useful to estimate the
impact of ALND, because adjuvant treatment, along with
ALND, plays an important role in local disease control. In
fact, the recent randomized AMAROS trial showed that SN
positive breast cancer patients treated by axillary radiotherapy did not have an increased risk of axillary recurrence compared to patients offered ALND [27].
In contrast to these register studies, a large Dutch cohort
study, including nearly 1000 patients with micrometastases
and 800 patients with ITC, reported a significantly higher
5 years axillary recurrence rate in patients with
micrometastases if ALND was omitted. A similar but
insignificant trend was seen for patients with ITC in a
multivariate design [12]. The study included information
on adjuvant treatment. Nearly half of the patients (47 %)
did not receive adjuvant systemic treatment.
Two randomized trials, the IBCSG23-01 trial and the
AATRN 048/13/2000 trial, has compared outcome with
and without ALND in breast cancer patients with only
micrometastases or ITC in the SN [18, 28]. A total number
of 931 and 233 patients, respectively, were included in the
trials. Both trials closed down before they met the final
accrual goal. Like in our study, the risk of axillary recurrence was generally low. No difference in overall survival
was seen after a median follow-up of 5 years. The results
are in line with the results from the randomized ACOSOG
Z011 trial for patients with breast-conserving surgery and
macrometastases in the SN.
In contrast to the Dutch study [12], more than 90 % of
patients in our study as well as in the IBCSG23-01 trial
received adjuvant systemic treatment. It has been shown
that patients with micrometastases or ITC do not have a
worse prognosis compared to node negative patients if they
receive adjuvant systemic treatment, in contrast to
untreated patients [7, 29]. The high rate of adjuvant treatment in the IBCSG23-01 trial as well as in this study may
have offset the increased risk of axillary recurrence seen in
the Dutch study in patients without ALND. It is possible
that especially patients without adjuvant systemic treatment would benefit from ALND. We found no interaction
between ALND and adjuvant treatment. However, only a
small proportion of patients did not receive any kind of
adjuvant treatment and because of that the results should be
taken with caution.
In our study, a larger proportion of patients with ALND
received adjuvant systemic treatment compared to patients
without ALND; 93 versus 77 %. The difference in the
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proportion of patients offered adjuvant systemic treatment
was largest in patients with ITC in the SN. Likewise, significantly more patients with ALND received loco-regional
radiotherapy compared to patients where ALND had been
omitted (Table 1). In Denmark loco-regional radiotherapy
towards periclavicular, axillary level III and, for right side
breast cancers, the internal mammary nodes is offered
patients with macrometastatic spread to axillary lymph
nodes as a routine. None of the included patients had
macrometastases in the SN. Hence, macrometastases was
only identified in patients with a completion ALND, while
occult macrometastases in patients without ALND was left
untreated. This difference in axillary treatment will further
increase the advantage of ALND on axillary recurrence.
Furthermore, half of the patients in the study received
radiotherapy as a part of breast-conserving treatment,
which can have affected the lower part of the axilla. Again,
this treatment was offered to a larger proportion of patients
in the group with ALND. It was not possible to adjust for
loco-regional radiotherapy, type of surgery or adjuvant
systemic treatment when calculating HR for axillary
recurrence in our study, because of the low number of
events. The trend towards an increased axillary recurrence
rate in patients without ALND, especially seen in patients
with ITC, may reflect undertreatment by radiotherapy as
well as adjuvant systemic treatment of older patients and
patients with co-morbidity. However, this does not seem to
affect their lifespan. A similar trend towards a poorer
outcome in patients with ITC if ALND, as well as adjuvant
treatment, is omitted has been shown earlier [11, 30].
Again, these results indicate that omission of ALND is only
safe if adjuvant systemic treatment is given. Today, the
majority of patients are receiving adjuvant systemic treatment [26, 31].
The existing randomized trials, where SN positive
patients are treated by ALND or no ALND, included no, or
less than 10 % with mastectomies [2, 18, 28]. It has been
argued that omission of ALND in SN positive patients is
only safe in patients offered breast-conserving surgery,
because breast-conserving radiotherapy may affect the
lower part of the axilla and treat lymph node metastases if
left behind. In our study, we included 859 patients (40 %)
treated by mastectomy, and multivariate analysis was made
with adjustment for any kind of adjuvant radiotherapy,
including breast-conserving radiotherapy, or adjustment for
axillary radiotherapy only. In neither of the analyses a
difference was found in overall survival between patients
with and without ALND. Accordingly, our results support
safe omission of ALND in patients treated by mastectomy
as well as breast-conserving surgery if only micrometastases or ITC are found in the SN.
In conclusion, this study adds to the increasing evidence
that omission of ALND in patients with minimal metastatic
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disease in the SN can safely be omitted even in patients
treated by mastectomies, probably because a minor
increased risk of axillary recurrences can be offset by the
use of adjuvant systemic treatment.
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