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ABSTRACT

Background. Repeat sentinel lymph node biopsy (rSLNB)
has increasingly been used in patients with ipsilateral
breast tumor recurrence (IBTR). The safety in terms of
regional disease control after this procedure remains
unclear. This study evaluates occurrence of regional
recurrence as first event in patients with IBTR and negative
rSLNB, treated without additional lymph node dissection.
Patients and Methods. Data were obtained from the
Sentinel Node and Recurrent Breast Cancer (SNARB)
study. In 201 patients, tumor-negative rSLNB was obtained
without performing additional lymph node dissections.
Results. With median follow-up of 4.7 (range 0.9-12.7)
years, regional recurrence occurred after median time of
3.0 (range 0.4-6.7) years in 4.5% (N = 9) of patients as
first event after IBTR and rSLNB. In four of these nine
patients, the site of recurrence was in concordance with the
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anatomical location of rSLNB. Two of the nine recurrences
were reported in the ipsilateral axilla, resulting in an ipsi-
lateral axillary regional recurrence rate of 1.0%. In the
other seven patients, regional recurrence occurred in
aberrant basins. Univariable analysis showed that triple-
negative IBTR and lower amount of radioactive-labeled
tracer (99mtechnetium) used during rSLNB were associated
with developing regional recurrence as first event after
negative rSLNB (P < 0.05).

Conclusions. The risk of developing regional recurrence
after negative rSLNB is low. The low relapse rate supports
the safety of rSLNB as primary nodal staging tool in IBTR.
The time has come for clinical guidelines to adopt rSLNB
as axillary staging tool in patients with IBTR.

During recent decades, sentinel lymph node biopsy
(SLNB) has emerged and is currently accepted as the new
standard practice for axillary staging in patients with pri-
mary breast cancer.' Following the growing confidence in
the efficacy of SLNB, questions were raised regarding use
of this procedure in patients with ipsilateral breast tumor
recurrence (IBTR). To date, there is no standard practice
regarding axillary staging in IBTR,” hence several studies
have evaluated repeat SLNB (rSLNB) in the recurrent
setting. These studies showed feasibility of repeat sentinel
node in approximately 65% of cases and revealed a role for
this procedure in tailoring adjuvant treatment plans.>*
However, safety in terms of regional disease control and
regional lymph node recurrence after rSLNB in patients
with IBTR remains unclear.
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In primary breast cancer, regional disease control after
SLNB without completion axillary lymph node dissection
(cALND) has been investigated critically. False-negative
rates of approximately 5%, very low regional recurrence
rates, and survival rates comparable to those following
ALND justified the conclusion that ALND could be safely
omitted in sentinel lymph node-negative patients,' >’
thereby sparing patients with primary breast cancer from
the morbidity associated with ALND.*?

For patients with IBTR and tumor-negative rSLNB,
clinically relevant treatment changes were also observed.
With negative predictive value of 94%, omission of addi-
tional lymph node dissection was assumed to be safe.’
Nonetheless, long-term follow-up data on regional recur-
rence after negative rSLNB have not yet been published.
For rSLNB to become an equivalent standard of care in the
IBTR setting as well, it is imperative to ensure high
regional disease control. Therefore, the aim of this study is
to evaluate occurrence of regional recurrence as first event
after negative rSNLB in patients with nonmetastatic IBTR,
treated with curative intent and without cALND.

PATIENTS AND METHODS
SNARB Study Design

The SNARB study is a multicenter national registration
study in which 36 Dutch hospitals participated. In the
period from February 2008 to July 2011, data of 150
patients with recurrent breast cancer were prospectively
entered into the database.'” Subsequently, from August
2011 to December 2014, data from 386 additional patients
were retrospectively entered into the database. The addi-
tional data were derived from 29 of the 36 initial
participating hospitals. Patients with clinically apparent
ipsilateral or contralateral lymph node metastases and
patients with distant metastases were excluded.” A total of
536 patients, over 18 years old with operable locally
recurrent breast cancer and staged with rSLNB, were
included. During rSLNB, the dual-mapping technique with
both *™techneticum and blue dye was used. From January
2017 to July 2017, follow-up data of the 536 included
SNARB patients were collected and entered into the
database.

Patients

Patients with IBTR and successful rfSLNB were con-
sidered eligible for inclusion. Patients who underwent
additional axillary lymph node dissection as validation
procedure after detection of a negative sentinel lymph node
were excluded. Patients with either micro- or

macrometastases in their sentinel lymph node were exclu-
ded. Sentinel lymph nodes containing isolated tumor cells
(ITC) (small clusters of cells < 0.2 mm and/or fewer than
200 cells) were classified as node negative.

Regional Recurrence

The primary endpoint of this study was regional lymph
node recurrence as first event after curative treatment of
IBTR. Regional recurrence was defined as any evidence of
disease found in ipsilateral intramammary nodes, ipsi- and
contralateral internal mammary nodes, ipsi- and contralat-
eral axillary nodes, and ipsi- and contralateral infra- and
supraclavicular nodes. Lymph node recurrences found
outside these nodal basins were defined as distant meta-
static disease. In the recently published Maastricht Delphi
Consensus statement on the definition of regional events,
only ipsilateral nodal recurrences (either axillary or in other
ipsilateral nodal basins) were considered as regional
recurrences.'! Based on earlier rSLNB studies.,3’12 we state
that the definition of a regional recurrence after IBTR
should be broadened and should also include contralateral
nodes, since lymphatic drainage towards these basins is
common,*!314 Therefore, we considered contralateral
events as regional recurrences.

Regional recurrences were registered if they occurred as
first event after negative rSLNB or when diagnosed con-
currently with local recurrences in the previous treated
breast. Patients with regional recurrence coincident with or
after diagnosis of distant disease were not reported as
having regional recurrence as first event. In patients with
second IBTR or newly diagnosed contralateral breast
tumor as first event without clinically (i.e., physical
examination or after imaging studies) relevant regional
lymph node metastases, possible lymph node metastases
found during a second rSLNB were not regarded as
regional recurrence.

Follow-Up

General practitioners were actively contacted for addi-
tional follow-up information when hospital records showed
no outpatient clinic visits for more than 1 year. Date of last
follow-up was documented as last visit to the outpatient
clinic, date of visit to the general practitioner, or date of
death in case the patient had deceased.

Follow-up time was defined as time from date of surgery
for initial IBTR to date of last follow-up. Time to regional
recurrence was defined as time between treatment of IBTR
and date of diagnosis of regional recurrence as first event
after IBTR.
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Statistics

The variables used (see Supporting Information) were
compared between patients with regional recurrence as first
event and patients with no regional recurrence. Statistical
significance was tested using Pearson Chi square test and
Fisher exact test for categorical variables. For continuous
variables, Mann—Whitney U test or independent sample
t test was used when appropriate. Two-sided P-
value < 0.05 was considered statistically significant. Sur-
vival analysis, using the Kaplan—-Meier method, was
performed to calculate the 5-year risk of regional recur-
rence after IBTR. Data analysis was performed using SPSS
version 24 (SPSS Inc., Chicago, IL, USA).

RESULTS
Patients

Follow-up data were collected for 536 patients. As 21
patients were lost to follow-up due to file loss, emigration,
or loss of informed consent, 515 patients remained avail-
able for analysis. Of these 515 patients, 230 patients had
successful negative rSLNB, of whom 29 patients were
excluded since they underwent additional lymph node
dissection. The median age of the remaining 201 patients at
time of IBTR was 63.5 (range 34-87) years. The median
time from primary surgery to diagnosis of IBTR was 8.5
(range 0.4-30) years. After treatment of IBTR, 22.4% of
patients underwent (re)irradiation to the chest wall or
regional lymph node basins (N = 45). Of all patients,
63.2% received adjuvant systemic treatment (N = 127).
Adjuvant endocrine therapy was administered in 56.7%
(N = 114) and adjuvant chemotherapy in 16.9% of the
patients (N = 34). Patient characteristics are summarized
in Table 1.

Regional Recurrence

With median follow-up of 4.7 (range 0.9-12.7) years
from IBTR, nine patients were diagnosed with regional
recurrence as first event after negative rSLNB (4.5%).
These nine regional recurrences occurred after median time
of 3.0 (range 0.4-6.7) years. Therefore, the overall regional
recurrence rate as first event was 4.5%, with 5-year
regional recurrence-free rate of 95.4% [95% confidence
interval (CI) 91.9-98.9%]. Of the nine patients with
regional recurrence, two patients experienced regional
recurrence in the ipsilateral axilla, resulting in an ipsilateral
axillary recurrence rate of 1% (Table 2).

Within the nine patients with regional recurrence, six
recurrences were symptomatic (i.e., patients visited the
outpatient clinic with lymph node swelling or other

localized complaints in an interval between planned fol-
low-up points). The other three recurrences were detected
during routine follow-up: two patients during scheduled
echography and one patient during scheduled positron
emission tomography scan (Table 2).

Location of Regional Recurrence

Two patients experienced ipsilateral axillary recurrence.
One of these patients underwent breast surgery alone
(without SLNB or ALND) at the time of the primary breast
tumor. During treatment for IBTR, the negative rSLNB
was located in the ipsilateral axilla and completion ALND
was omitted. Thus, this patient had a relatively intact
ipsilateral axilla and developed an ipsilateral axillary
recurrence 59 months after treatment for IBTR. The other
patient received ALND during primary treatment. At the
time of IBTR, the negative rfSLNB was located in the
contralateral axilla. Forty-three months after IBTR, an
ipsilateral axillary recurrence, localized near the sub-
scapular muscle, was diagnosed.

The remaining seven patients developed nodal recur-
rence outside of the ipsilateral axilla: three in the ipsilateral
supraclavicular basin, one in the ipsilateral internal mam-
mary chain, and three in the contralateral axilla. In four of
the nine patients (44.4%), the site of regional recurrence
was in concordance with the site of the rfSLNB on lym-
phoscintigraphy and during rSLNB surgery (one ipsilateral
axilla, one ipsilateral internal mammary chain, and two
contralateral axilla).

Adjuvant Radiotherapy to the Regional Lymph Node
Basins

Of all patients, 88.1% (N = 177) were primarily treated
with adjuvant radiotherapy (for detailed information on
location of radiotherapy, see Supporting Information).
After treatment of IBTR, 22.4% (N = 45) of patients
underwent (re)irradiation, of whom 35 patients received
radiotherapy to the chest wall, seven patients to the breast,
and one to the chest wall and infraclavicular region because
of an aberrant node on lymphoscintigram, while in two
patients the region was unknown. Two of the nine patients
diagnosed with regional recurrence after IBTR received
radiotherapy to the chest wall (Table 2).

Comparison of Variables Between Patients With
and Without Regional Recurrence as First Event After
IBTR

Comparing patients who developed regional recurrence
with those who did not, we did not find significant differ-
ences between the groups regarding disease-free interval
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TABLE 1 Clinicopathological characteristics of all patients with IBTR and negative repeat sentinel lymph node biopsy, without additional

lymph node dissection (N = 201)

Total group Regional recurrence No regional recurrence P-
(N =201) (N=29) (N =192) value
Age primary tumor, median years (range) 51.0 (26-80) 49.0 (40-69) 51.0 (26-80) 0.758
Age primary tumor, years 0.719
<35 8 (4.0%) - 8 (4.2%)
35-59 137 (68.5%) 6 (66.7%) 131 (68.6%)
60-69 45 (22.5%) 3 (33.3%) 42 (22.0%)
> 70 10 (5.0%) - 10 (5.2%)
Primary surgery 0.679
Mastectomy 38 (18.9%) 2 (22.2%) 36 (18.8%)
Breast-conserving surgery 163 (81.1%) 7 (77.8%) 156 (81.3%)
Primary SN 0.411
Negative 88 (43.8%) 2 (22.2%) 86 (44.8%)
Positive 16 (8.0%) 1 (11.1%) 15 (7.8%)
No SN 97 (48.3%) 6 (66.7%) 91 (47.4%)
Primary axillary surgery 0.512
No axillary staging 18 (9.0%) 2 (22.2%) 16 (8.3%)
SN negative 86 (42.8%) 2 (22.2%) 84 (43.8%)
SN positive, cALND 13 (6.4%) 1 (11.1%) 12 (6.3%)
SN positive, no cALND 3 (1.5%) - 3 (1.6%)
ALND 81 (40.1%) 4 (44.4%) 77 (40.1%)
Primary nodal status 0.645
Negative 145 (72.1%) 6 (66.7%) 139 (72.4%)
Positive 31 (15.4%) 1 (11.1%) 30 (15.6%)
Unknown 25 (12.4%) 2 (22.2%) 23 (12.0%)
Primary tumor size 0.110
< 20 mm 116 (57.7%) 5 (55.6%) 111 (57.8%)
21-50 mm 33 (16.4%) 1 (11.1%) 32 (16.7%)
> 50 mm 3 (1.5%) 1 (11.1%) 2 (1.0%)
Unknown 49 (24.4%) 2 (22.2%) 47 (24.5%)
Primary tumor grade 0.071
I 38 (18.9%) - 38 (19.8%)
I 47 (23.4%) - 47 (24.5%)
I 30 (14.9%) 2 (22.2%) 28 (14.6%)
Unknown 86 (42.8%) 7 (77.8%) 79 (41.1%)
Receptor status of primary tumor 0.017
Triple negative 8 (4.0%) 1(11.1%) 7 (3.6%)
HR— Her2+ 2 (1.0%) 1 (11.1% 1 (0.5%)
HR+ Her2+ 3 (1.5%) - 3 (1.6%)
HR+ Her2— 58 (28.9%) 1 (11.1%) 57 (29.7%)
Unknown 130 (64.7%) 6 (66.7%) 124 (64.6%)
Hormone status primary tumor 0.270
ER and PR negative 18 (9.0%) 2 (22.2%) 16 (8.3%)
ER/PR positive 106 (52.7%) 3 (33.3%) 103 (53.6%)
Unknown 77 (38.3%) 4 (44.4%) 73 (38.0%)
Time from primary surgery to IBTR diagnosis
Median, months (range) 106.5 (4-361) 143.0 (15-213) 105.0 (4-361) 0.902
Median, years (range) 8.5 (0-30) 11.0 (1-17) 8.0 (0-30) 0.940
< 2 years 19 (9.5%) 2 (22.2%) 17 (8.9%) 0.414
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TABLE 1 continued

Total group Regional recurrence No regional recurrence P-
(N = 201) N=9) (N =192) value
2.1-5 years 39 (19.4%) 1 (11.1%) 38 (19.8%)
5.1-10 years 50 (24.9%) 1 (11.1%) 49 (25.5%)
> 10 years 92 (45.8%) 5 (55.6%) 87 (45.3%)
Age IBTR, median years (range) 63.5 (34-87) 65.0 (41-76) 63.0 (34-87) 0.658
Age IBTR, years 0.951
<35 1 (0.5%) - 1 (0.5%)
35-59 72 (35.8%) 4 (44.4%) 68 (35.4%)
60-69 74 (36.8%) 3 (33.3%) 71 (37.0%)
> 70 54 (26.9%) 2 (22.2%) 52 (27.1%)
Location IBTR 0.679
Breast 163 (81.1%) 7 (77.8%) 156 (81.3%)
Mastectomy scar or chest wall 38 (18.9%) 2 (22.2%) 36 (18.8%)
Repeat SN aberrant 0.873
Yes 97 (48.3%) 5 (55.6%) 92 (47.9%)
No 102 (50.7%) 4 (44.4%) 98 (51.0%)
Unknown 2 (1.0%) - 2 (1.0%)
Repeat SN tracer amount, MBq median 109 (20.0-385.0) 80.0 (30.0-117.0) 110.0 (20.0-385.0) 0.044
(range)
Tumor size IBTR 0.663
< 20 mm 145 (72.1%) 8 (88.9%) 137 (71.4%)
21-50 mm 34 (16.9%) 1 (11.1%) 33 (17.2%)
> 50 mm 2 (1.0%) - 2 (1.0%)
Unknown 20 (10.0%) - 20 (10.4%)
Tumor grade IBTR 0.035
I 40 (19.9%) - 40 (20.8%)
I 85 (42.3%) 2 (22.2%) 83 (43.2%)
I 64 (31.8%) 5 (55.6%) 59 (30.7%)
Unknown 12 (6.0%) 2 (22.2%) 10 (5.2%)
Receptor status IBTR 0.002
Triple negative 25 (12.4%) 5 (55.6%) 20 (10.4%)
HR— Her2+ 6 (3.0%) - 6 (3.1%)
HR+ Her2+ 11 (5.5%) - 11 (5.7%)
HR+ Her2— 129 (64.2%) 4 (44.4%) 125 (65.1%)
Unknown 30 (14.9%) - 30 (15.6%)
Radiotherapy IBTR 1.000
Yes 45 (22.4%) 2 (22.2%) 43 (22.4%)
No 156 (77.6%) 7 (77.8%) 149 (77.6%)
Systemic therapy IBTR 0.728
Yes 127 (63.2%) 5 (55.6%) 122 (63.5%)
No 74 (36.8%) 4 (44.4%) 70 (36.5%)
Endocrine therapy IBTR
Yes 114 (56.7%) 5 (55.6%) 110 (57.3%) 0.505
No 87 (43.3%) 4 (44.4%) 82 (42.7%)
Chemotherapy IBTR 1.000

Yes 34 (16.9%) 1 (11.1%) 33 (17.2%)
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TABLE 1 continued
Total group Regional recurrence No regional recurrence P-
(N =201) N=9) (N =192) value
No 167 (83.1%) 8 (88.9%) 159 (82.8%)

Univariable analyses compared patients with regional recurrence (N = 9) and patients without regional recurrence (N = 192)

IBTR ipsilateral breast tumor recurrence, ALND axillary lymph node dissection, cALND completion axillary lymph node dissection, SN sentinel
node, mm millimeter, HR hormone receptor, ER estrogen, PR progesterone, MBg megabecquerel, Her2 human epidermal growth receptor 2

TABLE 2 Regional recurrence after negative repeat sentinel lymph node biopsy, without additional lymph node dissection

Regional Follow-up  rSN location LM rSN location DFI 1st to 2nd Primary Primary Secondary
recurrence IBTR surgical tumor axillary adjuvant (RT, adjuvant (CT,
(months) harvested (months) staging CT, HT) RT, HT)
Ipsilateral axilla 59 Ipsilateral axilla Ipsilateral axilla 61 None RT breast HT
Ipsilateral axilla 43 Contralateral axilla Contralateral 19 SN+, RT breast, RT None
axilla cALND axilla n.a.,
CT
Ipsilateral 40 Ipsilateral internal Ipsilateral axilla 143 ALND None RT chest, HT
Supraclavicular mammary chain/
intramammary
Ipsilateral 65 Ipsilateral internal Ipsilateral 187 ALND RT breast HT
supraclavicular mammary chain/ internal
intramammary mammary
chain
Ipsilateral 9 Ipsilateral axilla Ipsilateral axilla 15 SN— None RT chest
supraclavicular
Ipsilateral 4 Ipsilateral internal Ipsilateral 196 None RT breast None
internal mammary chain/ internal
mammary intramammary mammary
chain chain
Contralateral 80 Contralateral axilla Contralateral 213 ALND RT breast, RT CT
axilla axilla axilla n.a.
Contralateral 15 Ipsilateral axilla Ipsilateral axilla 30 SN- RT breast, HT HT
axilla
Contralateral 9 Contralateral axilla Contralateral 180 ALND RT breast None
axilla axilla

DFI disease-free interval, IBTR ipsilateral breast tumor recurrence, rSN repeat sentinel node, LM lymphoscintigram, RT radiotherapy, CT
chemotherapy, HT hormone therapy, SN+ sentinel node positive, cALND completion axillary lymph node dissection, ALND axillary lymph node

dissection, SN— sentinel node negative, n.a. not available

(DFI), age or tumor size during primary and recurrent
breast cancer (Table 1). Likewise, there were no significant
differences in administration of adjuvant therapy following
IBTR between the two patient cohorts.

Of the nine patients with regional recurrence as first
event after negative rSLNB, 55.4% had a triple-negative
recurrent tumor compared with 10.4% of the patients
without regional recurrence as first event (P = 0.002).
Furthermore, grade III IBTR was found in 55.6% of
patients with regional recurrence compared with 30.7% of
patients without regional recurrence (P = 0.035). Lastly,
patients with regional recurrence as first event were

injected with a significantly lower amount of radioactively
labeled tracer (99mtechnetium) during rSLNB (median
80.0 MBq) compared with patients without regional
recurrence as first event (median 110.0 MBq) (P = 0.044)
(Table 1).

DISCUSSION

Data from this study showed that the risk of developing
regional recurrence after negative rSLNB in patients with
IBTR is low. The low relapse rate supports the safety of
rSLNB as nodal staging procedure in the IBTR setting.
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After median follow-up of 4.7 (range 0.9-12.7) years,
regional recurrence occurred in 4.5% of patients after
negative rSLNB. To date, other studies reporting on
regional recurrence after negative rSLNB, other than ipsi-
lateral axillary recurrences only, are limited>'*'~
(Table 3). As shown in Table 3, the number of patients in
all these studies were relatively small; moreover, defini-
tions of regional recurrence could not be deduced from the
articles. Therefore, comparison of these results with our
regional recurrence rate of 4.5% could not be made.

In the primary setting, the highest incidence of axillary
recurrence occurred between 24 and 42 months.*®
Recently, Geurts et al. published data about first and sec-
ond recurrences after curative treatment of primary breast
cancer, reporting that the maximum risk of regional
recurrence after IBTR was reached within the first year
following treatment.?® In this study with median follow-up
of 4.7 years, sufficient time has elapsed to assume that,
after a relatively long follow-up period, the risk of devel-
oping regional recurrence after negative rSLNB is low.

In the recent past, performance of ipsilateral ALND in
the setting of IBTR was considered as standard care for
optimal regional disease control. Therefore, the very low
rate of ipsilateral axillary recurrence (1.0%) after negative
rSLNB in this study is most interesting. As shown in
Table 3,>'>15727 other studies reporting on ipsilateral

axillary recurrence after negative rSLNB showed results
that vary between 0 and 9%. Intra et al. published a study
on rSLNB with a relatively large number of patients. In
that study, an ipsilateral axillary recurrence rate of 3.9%
was described, during median follow-up of 5 years.'?
However, that rate was observed in a cohort of patients
with negative repeat sentinel lymph nodes and positive
repeat sentinel lymph nodes followed by performance of
cALND.

During introduction of the SLNB procedure in the pri-
mary setting, an ipsilateral axillary recurrence rate of 5%
was accepted to replace cALND by SLNB as standard
axillary staging tool.”® Later on, Wely et al. reported an
even lower ipsilateral axillary recurrence rate of 1.6% after
median follow-up of 77 months.”® Analogous to these
percentages, it seems acceptable that the 1.0% ipsilateral
axillary recurrence rate reported herein justifies replace-
ment of ipsilateral ALND by rSLNB in case of clinically
node-negative IBTR.

After radiotherapy and surgery of the breast and/or
axilla, drainage in rSLNB outside the ipsilateral axilla is
described in 18-70% of patients.>**>" In this cohort of
patients, 48.3% of the rSLNBs were located in an aberrant
lymph node station. With the visualization of aberrant
lymph drainage in IBTR patients, it is assumed that rSLNB
is a more accurate staging method than ipsilateral ALND.?

TABLE 3 Articles describing regional recurrence in patients with IBTR and negative repeat sentinel lymph node biopsy, without additional

lymph node dissection

Author Patients (N) Follow-up after IBTR (months) Regional recurrence Ipsilateral axillary recurrence
Agarwal et al.'? 1 25 0 (0%) 0 (0%)
Boughey et al.'’ 8 Median 13 (of 13 patients) - 0 (0%)
Roumen et al.>* 2 Mean 14 0 (0%) 0 (0%)
Barone et al.'® 14 Mean 15 (of 19 patients) - 0(0%)

Port et al.*? 31 Mean 26.4 (of 115 patients) - 0 (0%)

Cox et al.'® 36 Mean 26 (of 56 patients) - 0(0%)

Karam et al.*° Mean 33.3 (of 11 patients) - 1/7 (14.3%)
Kaur et al.? 3 Mean 21.6 (of 45 patients) - 0 (0%)
Derkx et al.? Mean 12 0 (0%) 0 (0%)
Tokmak et al.? 5 Mean 27 (of 6 patients) 0 (0%) 0 (0%)
Matsumoto et al.”’ 26 Median 40.3 (of 28 patients) - 0 (0%)

Intra et al.'? 171 All 60 (of 196 patients) - 8/212 (3.9%)*
Uth et al.*¢ 47 Median 38 (of 144 patients) - 0 (0%)
Karanlik et al.! 15 Mean 36 (of 39 patients) 0 (0%) 0 (0%)
Johnson et al." 8 Median 55.5 (of 12 patients) 1/8 (12.5%)° 0 (0%)

15 Articles 376 patients Range 12-60 (1-3 years) 1/33 (3.0%) 9/376 (2.4%)

DFI disease-free interval, IBTR ipsilateral breast tumor recurrence
“Intra et al. including 25 positive rSLNB with cALND

®Johnson et al.: internal mammary node recurrence
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Hence, for at least 48% of our patients, ipsilateral ALND
would not have been an accurate staging tool and the
aberrant rSNs would have remained unnoticed in absence
of rSLNB. With 56% of patients with regional recurrence
having an aberrant rSN, it could be hypothesized that one
should (re)irradiate aberrant basins on a preventive basis,
despite the node-negative outcome. However, this seems to
be overtreatment, since the aberrant regional recurrence
rate is very low.

Only the 1% of patients with ipsilateral axillary recur-
rence after rfSLNB could have had a possible benefit from
ALND. The other seven (3.5%) regional recurrences were
found outside the ipsilateral axilla. These aberrant sites of
recurrence were in concordance with the site of the har-
vested rSLNB in three cases. For these patients, the
histologic outcome of rSLNB was possibly false negative.
In four other patients, the regional recurrence was not
concordant with the location of the rSLNB. One explana-
tion could be that rfSLNB in IBTR is a technically
challenging procedure. As published before, injection with
a larger amount of tracer leads to a higher identification
rate.>” In this study, patients with regional recurrence had a
significantly lower amount of tracer injected. Injection of a
higher tracer dose might have led to identification of repeat
sentinel lymph nodes in additional basins. It could also be
hypothesized that lymph drainage of the IBTR might have
been multidirectional, and the rSLNB identified only one
basin.

In this study, 55.4% of patients with regional re-recur-
rence had triple-negative IBTR. Therefore, triple-negative
disease seems to be a risk factor for developing regional re-
recurrence. Although the numbers are small, these findings
are comparable to identified risk factors for regional
recurrence after primary SLNB.**** Patients with estrogen
receptor (ER)-negative tumors (in particular, triple-nega-
tive tumors) have increased risk of developing regional
recurrence after primary SLNB.**-** Clinicians could opt
for more aggressive treatment in patients with triple-neg-
ative IBTR. In this study, only 17% of patients with IBTR
were treated with adjuvant chemotherapy, while the
CALOR trial provided evidence of a beneficial effect of
adjuvant systemic treatment on overall and disease-free
survival for IBTR, especially ER-negative IBTR.*

Some caveats have to be considered regarding this
study. Given the small number of regional events, multi-
variable analyses were inappropriate and limited statistical
conclusions could be made. Furthermore, a randomized
controlled trial comparing rSLNB with ALND would have
been preferable. On the other hand, such a trial would most
probably be underpowered due to the low incidence of
recurrent breast cancer and regional recurrence after
recurrent breast cancer. Despite these limitations, the pre-
sent study is unique in the fact that follow-up data were

available for a large cohort of patients with IBTR and
negative rSLNB. No other studies on regional recurrence
after negative rSLNB have included such a large patient
population. Furthermore, this is a multicenter study,
including data from different types of hospital in The
Netherlands with different breast cancer volumes. Going
forward, further research is encouraged in the field of
rSLNB to optimize the prognostic value of this procedure,
but on the basis of present evidence, cALND can be safely
omitted after negative rSLNB.

CONCLUSIONS

The 5-year risk of developing regional recurrence after
negative rSLNB without subsequent ALND in patients
with IBTR is less than 5%, with only 1% being located in
the ipsilateral axilla. This low relapse rate provides further
evidence that rSLNB is a safe primary staging method in
IBTR, in terms of regional recurrence. Based on these data,
we suggest to adopt rSLNB as standard of care in IBTR
and to omit ipsilateral ALND.

ACKNOWLEDGMENT Collaborators of the Sentinel Node and
Recurrent Breast Cancer (SNARB) Study Group R. M. H. Rou-
men, MD, PhD (Department of Surgery, Maxima Medical Center,
Veldhoven/Eindhoven, The Netherlands); E. J. T. Luiten, MD, PhD
(Department of Surgery, Amphia Hospital, Breda, The Netherlands);
Prof. E. J. T. Rutgers, MD, PhD (Department of Surgery, The
Netherlands Cancer Institute and Antoni van Leeuwenhoek Hospital,
Amsterdam, The Netherlands); M. T. F. D. Vrancken-Peeters, MD,
PhD (Department of Surgery, The Netherlands Cancer Institute and
Antoni van Leeuwenhoek Hospital, Amsterdam, The Netherlands);
M. Bessems, MD, PhD (Department of Surgery, Jeroen Bosch
Hospital, Den Bosch, The Netherlands); J. M. Klaase, MD, PhD
(Department of Surgery, Medical Spectrum Twente, Enschede, The
Netherlands); S. Muller, MD (Department of Surgery, Zaans Medical
Center, Zaandam, The Netherlands); A. B. Francken, MD, PhD
(Department of Surgery, Isala, Zwolle, The Netherlands); T. Van
Dalen, MD, PhD (Department of Surgery, Diakonessen Hospital,
Utrecht, The Netherlands); L. Jansen, MD, PhD (Department of
Surgery, University Medical Center Groningen, Groningen, The
Netherlands); S. A. Koopal, MD, PhD (Department of Surgery,
Medical Center Leeuwarden, Leeuwarden, The Netherlands); Y. L. J.
Vissers, MD, PhD (Department of Surgery, Zuyderland Medical
Center, Sittard, The Netherlands); M. L. Smidt, MD, PhD ( Depart-
ment of Surgery, Maastricht University Medical Center, Maastricht,
The Netherlands); J. W. S. Merkus, MD, PhD (Department of Sur-
gery, Haga Hospital, The Hague, The Netherlands); C. M. E. Contant,
MD, PhD (Department of Surgery, Maasstad Hospital, Rotterdam,
The Netherlands); P. H. Veldman, MD, PhD (Department of Surgery,
de Tjongerschans Hospital, Heerenveen, The Netherlands); E. M. H.
Linthorst-Niers, MD, PhD (Department of Surgery, Groene Hart
Hospital, Gouda, The Netherlands); J. R. van der Sijp, MD, PhD
(Department of Surgery, Medical Center Haaglanden, The Hague,
The Netherlands); O. R. Guicherit, MD, PhD (Department of Surgery,
Bronovo Hospital, The Hague, The Netherlands); L. B. Koppert, MD,
PhD (Department of Oncological Surgery, Erasmus MC Cancer
Institute, Rotterdam, The Netherlands); A. M. Bosch, MD, PhD
(Department of Surgery, Gelderse Vallei Hospital, Ede, The Nether-
lands); L. J. A. Strobbe, MD, PhD (Department of Surgery, Canisius



1320

1. G. M. Poodt et al.

Wilhelmina Hospital, Nijmegen, The Netherlands); M. S. Schlooz-
Vries, MD (Department of Surgery, Radboud University Medical
Center, Nijmegen, The Netherlands); 1. E. Arntz, MD, PhD
(Department of Surgery, Bravis Hospital, Roosendaal, The Nether-
lands); J. A. van Essen, MD, PhD (Department of Surgery, Sint Jans
Gasthuis, Weert, The Netherlands); J. W. D. de Waard, MD, PhD
(Department of Surgery, Westfriesgasthuis, Hoorn, The Netherlands);
B. C. Vrouenraets, MD, PhD (Department of Surgery, Onze Lieve
Vrouwe Gasthuis, Amsterdam, The Netherlands); B. van Ooijen, MD,
PhD (Department of Surgery, Meander Medical Center, Amersfoort,
The Netherlands).

DISCLOSURE The authors declare that they have no conflicts of
interest.

ETHICAL APPROVAL Research done for this study complies
with the current laws of The Netherlands.

OPEN ACCESS This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

REFERENCES

1. Naik AM, Fey J, Gemignani M, et al. The risk of axillary relapse
after sentinel lymph node biopsy for breast cancer is comparable
with that of axillary lymph node dissection: a follow-up study of
4008 procedures. Ann Surg. 2004;240(3):462-8 (Discussion
468-71).

2. Derkx F, Maaskant-Braat AJ, van der Sangen MJ, et al. Staging
and management of axillary lymph nodes in patients with local
recurrence in the breast or chest wall after a previous negative
sentinel node procedure. Eur J Surg Oncol. 2010;36(7):646-51.

3. Vugts G, Maaskant-Braat AJ, Voogd AC, et al. Repeat sentinel
node biopsy should be considered in patients with locally recurrent
breast cancer. Breast Cancer Res Treat. 2015;153(3):549-56.

4. Maaskant-Braat AJ, Voogd AC, Roumen RM, Nieuwenhuijzen
GA. Repeat sentinel node biopsy in patients with locally recurrent
breast cancer: a systematic review and meta-analysis of the lit-
erature. Breast Cancer Res Treat. 2013;138(1):13-20.

5. Veronesi U, Galimberti V, Paganelli G, et al. Axillary metastases
in breast cancer patients with negative sentinel nodes: a follow-up
of 3548 cases. Eur J Cancer. 2009;45(8):1381-8.

6. Veronesi U, Viale G, Paganelli G, et al. Sentinel lymph node
biopsy in breast cancer: ten-year results of a randomized con-
trolled study. Ann Surg. 2010;251(4):595-600.

7. Krag DN, Anderson SJ, Julian TB, et al. Sentinel-lymph-node
resection compared with conventional axillary-lymph-node dis-
section in clinically node-negative patients with breast cancer:
overall survival findings from the NSABP B-32 randomised
phase 3 trial. Lancet Oncol. 2010;11(10):927-33.

8. DiSipio T, Rye S, Newman B, Hayes S. Incidence of unilateral
arm lymphoedema after breast cancer: a systematic review and
meta-analysis. Lancet Oncol. 2013;14(6):500-15.

9. Peintinger F, Reitsamer R, Stranzl H, Ralph G. Comparison of
quality of life and arm complaints after axillary lymph node
dissection vs sentinel lymph node biopsy in breast cancer
patients. Br J Cancer. 2003;89(4):648-52.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Maaskant-Braat AJ, Roumen RM, Voogd AC, et al. Sentinel node
and recurrent breast cancer (SNARB): results of a nationwide
registration study. Ann Surg Oncol. 2013;20(2):620-6.
Moossdorff M, van Roozendaal LM, Strobbe LJ, et al. Maastricht
Delphi consensus on event definitions for classification of
recurrence in breast cancer research. J Natl Cancer Inst. 2014.
https://doi.org/10.1093/jnci/dju288

Intra M, Viale G, Vila J, et al. Second axillary sentinel lymph
node biopsy for breast tumor recurrence: experience of the
European Institute of Oncology. Ann Surg Oncol.
2015;22(7):2372-7.

Moossdorff M, Vugts G, Maaskant-Braat AJ, et al. Contralateral
lymph node recurrence in breast cancer: regional event rather
than distant metastatic disease. A systematic review of the liter-
ature. Eur J Surg Oncol. 2015;41(9):1128-36.

Morcos B, Jaradat I, E1-Ghanem M. Characteristics of and ther-
apeutic options for contralateral axillary lymph node metastasis
in breast cancer. Eur J Surg Oncol. 2011;37(5):418-21.
Agarwal A, Heron DE, Sumkin J, Falk J. Contralateral uptake and
metastases in sentinel lymph node mapping for recurrent breast
cancer. J Surg Oncol. 2005;92(1):4-8.

Barone JL, Feldman SM, Estabrook A, Tartter PI, Rosenbaum
Smith SM, Boolbol SK. Reoperative sentinel lymph node biopsy
in patients with locally recurrent breast cancer. Am J Surg.
2007;194(4):491-493.

Boughey JC, Ross MI, Babiera GV, et al. Sentinel lymph node
surgery in locally recurrent breast cancer. Clin Breast Cancer.
2006;7(3):248-53.

Cox CE, Furman BT, Kiluk JV, et al. Use of reoperative sentinel
lymph node biopsy in breast cancer patients. J Am Coll Surg.
2008;207(1):57-61.

Johnson J, Esserman L, Ewing C, Alvarado M, Park C, Fowble B.
Sentinel lymph node mapping in post-mastectomy chest wall
recurrences: influence on radiation treatment fields and outcome.
Ann Surg Oncol. 2016;23(3):715-21.

Karam A, Stempel M, Cody HS, 3rd, Port ER. Reoperative
sentinel lymph node biopsy after previous mastectomy. J Am Coll
Surg. 2008;207(4):543-8.

Karanlik H, Ozgur I, Kilic B, et al. Sentinel lymph node biopsy
and aberrant lymphatic drainage in recurrent breast cancer:
findings likely to change treatment decisions. J Surg Oncol.
2016;114(7):796-802.

Kaur P, Kiluk JV, Meade T, et al. Sentinel lymph node biopsy in
patients with previous ipsilateral complete axillary lymph node
dissection. Ann Surg Oncol. 2011;18(3):727-32.

Port ER, Garcia-Etienne CA, Park J, Fey J, Borgen PI, Cody IHS.
Reoperative sentinel lymph node biopsy: a new frontier in the
management of ipsilateral breast tumor recurrence. Ann Surg
Oncol. 2007;14(8):2209-14.

Roumen RMH, Kuijt GP, Liem IH. Lymphatic mapping and
sentinel node harvesting in patients with recurrent breast cancer.
Eur J Surg Oncol. 2006;32(10):1076-81.

Tokmak H, Kaban K, Muslumanoglu M, Demirel M, Aktan S.
Management of sentinel node re-mapping in patients who have
second or recurrent breast cancer and had previous axillary pro-
cedures. World J Surg Oncol. 2014;12 (1):205.

Uth CC, Christensen MH, Oldenbourg MH, et al. Sentinel lymph
node dissection in locally recurrent breast cancer. Ann Surg
Oncol. 2015;22(8):2526-31.

Matsumoto A, Jinno H, Nakamura T, et al. Technical feasibility
of sentinel lymph node biopsy in patients with ipsilateral breast
tumor recurrence and previous axillary surgery. Int J Surg.
2015;22:28-31.

van Wely BJ, van den Wildenberg FJ, Gobardhan P, et al.
Axillary recurrences after sentinel lymph node biopsy: a


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/jnci/dju288

Negative rSLNB and Risk of Regional Recurrence

1321

29.

30.

31.

multicentre analysis and follow-up of sentinel lymph node neg-
ative  breast cancer patients. Eur J Surg Oncol.
2012;38(10):925-31.

Geurts YM, Witteveen A, Bretveld R, et al. Patterns and pre-
dictors of first and subsequent recurrence in women with early
breast cancer. Breast Cancer Res Treat. 2017;165:709-20.

de Kanter AY, Menke-Pluymers MM, Wouters MW, Burgmans I,
van Geel AN, Eggermont AM. 5-Year follow-up of sentinel node
negative breast cancer patients. FEur J Surg Oncol.
2006;32(3):282-6.

Maaskant-Braat AJ, de Bruijn SZ, Woensdregt K, Pijpers H,
Voogd AC, Nieuwenhuijzen GA. Lymphatic mapping after pre-
vious breast surgery. Breast. 2012;21(4):444-8.

32.

33.

34.

35.

Vugts G, Maaskant-Braat AJ, Voogd AC, et al. Improving the
success rate of repeat sentinel node biopsy in recurrent breast
cancer. Ann Surg Oncol. 2015;22(Suppl 3):S529-35.

Linnaus ME, Dueck AC, Kosiorek HE, et al. Regional recurrence in
the era of sentinel lymph node biopsy. Am J Surg.
2015;210(6):1155-60 (Discussion 1160-51).

Wang J, Xie X, Wang X, et al. Locoregional and distant recur-
rences after breast conserving therapy in patients with triple-
negative breast cancer: a meta-analysis. Surg Oncol.
2013;22(4):247-55.

Aebi S, Gelber S, Anderson SJ, et al. Chemotherapy for isolated
locoregional recurrence of breast cancer (CALOR): a randomised
trial. Lancet Oncol. 2014;15(2):156-63.



	Risk of Regional Recurrence After Negative Repeat Sentinel Lymph Node Biopsy in Patients with Ipsilateral Breast Tumor Recurrence
	Abstract
	Background
	Patients and Methods
	Results
	Conclusions

	Patients and Methods
	SNARB Study Design
	Patients
	Regional Recurrence
	Follow-Up
	Statistics

	Results
	Patients
	Regional Recurrence
	Location of Regional Recurrence
	Adjuvant Radiotherapy to the Regional Lymph Node Basins
	Comparison of Variables Between Patients With and Without Regional Recurrence as First Event After IBTR

	Discussion
	Conclusions
	Acknowledgment
	References




