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IMPORTANCE Increasing evidence supports the oncologic safety of de-escalating axillary
surgery for patients with breast cancer after neoadjuvant chemotherapy (NAC).

OBJECTIVE To evaluate the oncologic outcomes of de-escalating axillary surgery among
patients with clinically node (cN)–positive breast cancer and patients whose disease became
cN negative after NAC (ycN negative).

DESIGN, SETTING, AND PARTICIPANTS In the NEOSENTITURK MF-1803 prospective cohort
registry trial, patients from 37 centers with cT1-4N1-3M0 disease treated with sentinel lymph
node biopsy (SLNB) or targeted axillary dissection (TAD) alone or with ypN-negative or
ypN-positive disease after NAC were recruited between February 15, 2019, and January 1,
2023, and evaluated.

EXPOSURE Treatment with SLNB or TAD after NAC.

MAIN OUTCOMES AND MEASURES The primary aim of the study was axillary, locoregional, or
distant recurrence rates; disease-free survival; and disease-specific survival. Number of
axillary lymph nodes removed was also evaluated.

RESULTS A total of 976 patients (median age, 46 years [range, 21-80 years]) with
cT1-4N1-3M0 disease underwent SLNB (n = 620) or TAD alone (n = 356). Most of the cohort
had a mapping procedure with blue dye alone (645 [66.1%]) with (n = 177) or without
(n = 468) TAD. Overall, no difference was found between patients treated with TAD and
patients treated with SLNB in the median number of total lymph nodes removed (TAD, 4
[3-6] vs SLNB, 4 [3-6]; P = .09). Among patients with ypN-positive disease, those who
underwent TAD were more likely to have a lower median lymph node ratio (TAD, 0.28 [IQR,
0.20-0.40] vs SLNB, 0.33 [IQR, 0.20-0.50]; P = .03). At a median follow-up of 39 months
(IQR, 29-48 months), no significant difference was found in the rates of ipsilateral axillary
recurrence (0.3% [1 of 356] vs 0.3% [2 of 620]; P � .99) or locoregional recurrence (0.6% [2
of 356] vs 1.1% [7 of 620]; P = .50) between the TAD and SLNB groups, with an overall
locoregional recurrence rate of 0.9% (9 of 976). The initial clinical tumor stage, pathologic
complete response, and use of blue dye alone as a mapping procedure were not associated
with the outcome. Even though patients with TAD demonstrated an increased disease-free
survival rate compared with the SLNB group, this difference did not reach statistical
significance (94.9% vs 92.6%; P = .07). Factors associated with decreased 5-year
disease-specific survival were cN2-3 axillary stage (cN1, 98.7% vs cN2-3, 96.8%; P = .03) and
nonluminal type tumor pathologic characteristics (luminal, 98.9% vs nonluminal, 96.9%;
P = .007).

CONCLUSIONS AND RELEVANCE The short-term results suggest very low rates of axillary and
locoregional recurrence in a select group of patients with cN-negative disease after NAC
treated with TAD alone or SLNB alone followed by regional nodal irradiation regardless of the
SLNB technique or nodal pathology. Whether TAD might provide a clear survival advantage
compared with SLNB remains to be proven in studies with longer follow-up.
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L ong-term results of prospective studies have demon-
strated comparable outcomes regarding locoregional re-
currence rates for patients with clinically node (cN)–

negative breast cancer with limited nodal involvement
undergoing sentinel lymph node biopsy (SLNB) with or with-
out axillary lymph node dissection (ALND), followed by ad-
juvant systemic therapy and radiotherapy.1-6 Decreasing the
extent of axillary surgery to limit morbidity in these studies
has led to evaluations of SLNB among women who had me-
tastasis to regional lymph nodes (LNs) and responded favor-
ably to neoadjuvant chemotherapy (NAC). However, the use
of SLNB alone remains controversial because of the false-
negative rate, which could lead to inaccurate staging and mis-
interpretations guiding further treatment decisions. The false-
negative rate decreases to less than 10% when applying
modalities such as the identification of 3 or more sentinel LNs
(SLNs) with or without dual-mapping techniques and the re-
moval of the marked LN.7-16

Among women with cN-positive breast cancer, treat-
ment with more conservative approaches after NAC, includ-
ing SLNB alone, targeted LN (TLN) biopsy, or a combined pro-
cedure of SLNB with TLN biopsy, are being researched in clinical
practice. Targeted LN biopsy involves the removal of a marked
LN, whereas the combination of SLNB and TLN biopsy in-
volves targeted axillary dissection (TAD). Increasing evi-
dence supports the oncologic safety of de-escalating axillary
surgery for selected patients with good response to NAC.17-24

However, there are limited data comparing the advan-
tages and oncologic safety associated with TAD vs SLNB.25 The
NEOSENTITURK MF18-03 study was launched as a prospec-
tive multicenter study by the Turkish Breast Diseases Federa-
tion and supported by the Breast Health Working Group
International.26 The objective of the present study was to com-
pare the advantages and oncologic safety associated with TAD
vs SLNB among patients with cN-positive disease in a sub-
group analysis of the ongoing NEOSENTITURK MF-1803 study,
whose cancer became cN negative after NAC.

Methods
Patients with cN-positive disease who were treated with either
SLNB alone or TAD alone without ALND after NAC were in-
cluded in the present subgroup analysis from the prospec-
tive, nonrandomized, multicenter NEOSENTITURK MF-1803
cohort registry study (NCT04250129). Patients were recruited
from 37 centers (36 in Turkey and 1 in Azerbaijan) between
February 15, 2019, and January 1, 2023. Most centers were
academic (n = 29), 5 were public, and 3 were private. Ethical
approval was obtained from the Istanbul University, Istanbul
Faculty of Medicine, and written informed consent was
obtained from all patients. This study followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline.

Study Population
Patients included in the study presented with cT1-4N1-3M0 dis-
ease that became cN negative after NAC and underwent SLNB

or TAD without ALND. Patients were excluded from the NE-
OSENTITURK MF-1803 study if they had pregnancy-
associated breast cancer, inflammatory breast cancer, distant
metastasis, secondary breast cancer, or other malignant neo-
plasms; no successful SLNB mapping; and no irradiation. Pa-
tients were also excluded from the analysis if they under-
went axillary dissection, removal of more than 9 LNs, or had
no biopsy-proven axillary LN metastases (Figure). All pa-
tients treated with TAD (n = 356) underwent titanium clip
placement in the most suspicious index biopsy–verified meta-
static LN under axillary ultrasonography before starting NAC.

Treatment
Patients were treated with NAC according to institutional guide-
lines. Most patients in the cohort had a taxane-containing che-
motherapy regimen with or without anthracyclines. Some pa-
tients (40 [4.1%]) also received carboplatin in addition to
taxanes. Patients with ERBB2 (formerly HER2 or HER2/neu)–

Figure. Study Cohort

1994 Patients with clinically node-positive disease
(cT1-4N1-3M0) assessed for eligibility

976 With pathologically proven clinically node-positive
disease treated with SLNB or TAD

620 Treated with SLNB
468  Blue dye alone

14 Other single tracer
138 Dual tracer

356 Treated with TAD
177  Blue dye alone

22 Other single tracer
157 Dual tracer

1018 Excluded
788 Had axillary lymph

node dissection
230 Initially node positive

(clinically) not proven
pathologically

SLNB indicates sentinel lymph node biopsy; TAD, targeted axillary dissection.

Key Points
Question Is omission of axillary dissection oncologically safe
among patients with initially clinically node-positive breast cancer
after neoadjuvant chemotherapy?

Findings This multicenter cohort study included 976 patients
with cT1-4N1-3M0 disease treated with sentinel lymph node
biopsy (SLNB; n = 620) or targeted axillary dissection (TAD;
n = 356). At a median follow-up of 39 months, pathologic
complete response, use of blue dye alone for mapping, or TAD was
not associated with the outcome, with an overall locoregional
recurrence rate of 0.9%.

Meaning This study suggests low rates of locoregional recurrence
in a select group of patients with clinically node-positive disease
who became clinically node negative after neoadjuvant
chemotherapy treated with TAD or SLNB alone followed by nodal
radiation regardless of the SLNB technique or nodal pathology.
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positive disease received anti–ERBB2-directed therapies, in-
cluding trastuzumab either alone or in combination with per-
tuzumab, in addition to the taxane-containing regimen. Some
patients (21 [2.2%]) received anthracycline-containing regi-
mens. As adjuvant treatment after surgery, patients with es-
trogen receptor and/or progesterone receptor positivity were
treated with hormone therapy according to international guide-
lines. Furthermore, patients with ERBB2 positivity had
trastuzumab therapy for up to 1 year, whereas patients with
residual disease received trastuzumab emtansine. Similarly,
patients with residual triple-negative breast cancer were treated
with capecitabine as an adjuvant.

The clinical response to NAC was evaluated using both
physical examination and imaging. Axillary LNs were rou-
tinely assessed by ultrasonographic examination, in addition
to magnetic resonance imaging, in some cases after NAC. All
patients with a complete clinical axillary response to chemo-
therapy underwent SLNB with a single tracer (681 of 976
[69.8%]; blue dye: 645 of 681 [94.7%]; or radioisotope: 36 of
681 [5.3%]) or dual tracer as a combined procedure with blue
dye and radioisotope injection (295 of 976 [30.2%]). Using a
dual tracer and removing at least 3 LNs were suggested in the
protocol, even though the removal of fewer than 3 LNs was not
an exclusion criterion. Because some centers do not have
nuclear scintigraphy facilities to perform lymphoscintigra-
phy or due to some restrictions at the nuclear scintigraphy cen-
ters to perform lymphoscintigraphy on the day of surgery, most
patients had LNs that were mapped with a single tracer as blue
dye.

Patients treated with TAD underwent SLNB along with the
removal of the marked TLN. The TLN was removed as the SLN
in 54 patients without the need for imaging guidance, as de-
tected in the specimen graph (38 of 356 [10.7%]) or preopera-
tive single-photon emission computed tomography–
computed tomography lymphoscintigraphy (16 of 356
[4.5%]).27,28 Of the remaining patients, the following tech-
niques were used to remove the marked LN: wire (68 of 356
[19.1%]), radio-guided occult lesion localization (143 of 356
[40.2%]), carbon tattooing (32 of 356 [9.0%]), and intraopera-
tive imaging-guided surgery (59 of 356 [16.6%]) using ultra-
sonography (27 of 356 [7.6%]) or a scope (32 of 356 [9.0%]).
The choice of the SLNB mapping technique and whether to pro-
ceed with TAD was at the discretion of the surgeon or based
on the institutional facilities.

The ypN positivity was defined by the presence of iso-
lated tumor cells, micrometastases, or macrometastases de-
tected by hematoxylin-eosin staining or cytokeratin immu-
nohistochemistry. Pathologic complete response (pCR) was
defined as the absence of invasive cancer in the breast and ax-
illary LNs, whereas the presence of ductal carcinoma in situ
was also considered a pCR.29

All patients underwent regional nodal irradiation. Adju-
vant radiotherapy was delivered at 45 to 50 Gy in 25 fractions
to the whole breast for patients treated with breast-
conserving surgery or to the chest wall for patients with mas-
tectomy and axillary levels I to III, including the supraclavicu-
lar LN regions with or without the internal mammary LN
region. Boost radiotherapy for the tumor bed was delivered at

10 to 16 Gy in 5 to 8 fractions to patients with breast-
conserving surgery.

Study End Points
The primary aim of the study was to evaluate axillary, locore-
gional, or distant recurrence rates; disease-free survival (DFS);
and disease-specific survival (DSS) among patients treated with
TAD vs SLNB. The secondary aim was to evaluate the out-
come in other subgroups according to the mapping tech-
niques and ypN status. The numbers of SLNs and total LNs,
including non-SLNs, were also evaluated, and the lymph node
ratio (LNR) was determined by dividing the number of patho-
logically positive LNs by the total number of LNs removed.

Statistical Analysis
Statistical analyses were performed using the software SPSS,
version 26 (IBM Corp). GraphPad Prism, version 8 (GraphPad
Software) was used to generate the survival curves. Categori-
cal variables were assessed using the Fisher exact test or the
continuity correction test or the Pearson χ2 test in 2-tailed uni-
variate analyses to test the differences between the SLNB and
TAD groups. The differences between nonparametric continu-
ous variables were assessed using the Mann-Whitney test. Ax-
illary and regional recurrences were considered as recur-
rences in the ipsilateral axilla and regional LNs (contralateral
axilla and infraclavicular, supraclavicular, or internal mam-
mary region), including the axilla. Locoregional recurrence was
defined as recurrence detected in the axillary nodal, infracla-
vicular, supraclavicular, or internal mammary region, in ad-
dition to breast or chest wall recurrences after breast-
conserving surgery or mastectomy.

Disease-free survival was calculated for local and distant
metastases, whereas DSS was estimated for breast cancer–
related mortality. Survival analyses were performed using Ka-
plan-Meier tests. Factors associated with outcomes were de-
termined using the log-rank test. All statistical tests were
2-sided, with statistical significance set at P ≤ .05.

Results
Between February 2019 and January 2023, 976 patients (me-
dian age, 46 years [range, 21-80 years]) with cT1-4N1-3M0 dis-
ease from 37 centers underwent SLNB alone (n = 620) or TAD
alone (n = 356). Demographic and clinicopathologic features
of the patients are presented in Table 1. Patients who under-
went TAD (median age, 46 years; range, 24-76 years) and pa-
tients who underwent SLNB (median age, 46 years; range, 21-80
years) had similar age distributions. Patients who underwent
TAD were more likely than patients who underwent SLNB to
have cT1-2 disease (91.9% [327 of 356] vs 78.7% [488 of 620];
P < .001), cN1 disease (85.7% [305 of 356] vs 78.5% [487 of 620];
P = .02), histologic grade I or II (63.2% [146 of 231] vs 54.4%
[147 of 270]; P = .047), and breast-conserving surgery (66.0%
[235 of 356] vs 51.3% [318 of 620]; P < .001). Most patients in
both the TAD and SLNB groups had fewer than 3 metastatic
suspicious axillary LNs (TAD, 64.6% [203 of 314] vs SLNB,
62.0% [362 of 584]; P = .47) at the initial clinical presentation
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Table 1. Clinical and Pathologic Characteristics of Patients Treated With TAD or SLNB

Characteristic
Patients, No. (%)

P valueOverall (N = 976) TAD (n = 356) SLNB (n = 620)
Median follow-up for patients (IQR), mo 39 (29-48) 39 (28-47) 39 (30-48) NA
Mean follow-up for patients (SD), mo 38.9 (11.9) 38.3 (11.5) 39.3 (12.1) NA
Median age (range), y 46 (21-80) 46 (24-76) 46 (21-80) .84a

Clinical T stage
cT1 134 (13.7) 58 (16.3) 76 (12.3)

<.001b
cT2 681 (69.8) 269 (75.6) 412 (66.5)
cT3 105 (10.8) 22 (6.2) 83 (13.4)
cT4 56 (5.7) 7 (2.0) 49 (7.8)

Clinical N stage
cN1 792 (81.1) 305 (85.7) 487 (78.5)

.02bcN2 153 (15.7) 42 (11.8) 111 (17.9)
cN3 31 (3.2) 9 (2.5) 22 (3.5)

No. of metastatic or suspicious axillary lymph nodes in imaging
(n = 898)c

<3 565 (62.9) 203 (64.6) 362 (62.0)
.47

≥3 333 (37.1) 111 (35.4) 222 (38.0)
Type of breast surgery

Breast-conserving therapy 553 (56.7) 235 (66.0) 318 (51.3)
<.001b

Mastectomy 423 (43.3) 121 (34.0) 302 (48.7)
Sentinel lymph node methodology

Blue dye (n = 645) or radioisotope (n = 36) 681 (69.8) 199 (55.9) 482 (77.7)
<.001b

Combined (blue dye and radioisotope) 295 (30.2) 157 (44.1) 138 (22.3)
Histopathologic findings

Invasive ductal 881 (90.3) 319 (89.6) 562 (90.6)

.19b
Invasive lobular 29 (3.0) 7 (2.0) 22 (3.5)
Mixed invasive ductal and lobular 30 (3.1) 15 (4.2) 15 (2.4)
Other 36 (3.7) 15 (4.2) 21 (3.4)

Grade (n = 501)d

I or II 293 (58.5) 146 (63.2) 147 (54.4)
.047b

III 208 (41.5) 85 (36.8) 123 (45.6)
Presence of LVI (n = 513)e

Yes 179 (34.9) 57 (30.2) 122 (37.7)
.09b

No 334 (65.1) 132 (69.8) 202 (62.3)
Tumor subtype (IHC)

Luminal ERBB2 negative 430 (44.1) 165 (46.3) 265 (42.7)

.42b
Luminal ERBB2 positive 244 (25.0) 84 (23.6) 160 (25.8)
Nonluminal ERBB2 positive 153 (15.7) 49 (13.8) 104 (16.8)
Triple negative 149 (15.3) 58 (16.3) 91 (14.7)

Tumor subtype (IHC)
Luminal 674 (69.1) 249 (69.9) 425 (68.5)

.65b

Nonluminal 302 (30.9) 107 (30.1) 195 (31.5)
Ki-67 expression (n = 965)f

Negative (<20%) 150 (15.5) 62 (17.5) 88 (14.4)
.20b

Positive (≥20%) 815 (84.5) 292 (82.5) 523 (85.6)
pCR (breast and axilla)

Yes 391 (40.1) 151 (42.4) 240 (38.7)
.26b

No 585 (59.9) 205 (57.6) 380 (61.3)
Type of metastasis (n = 341)g

Macrometastasis 178 (52.2) 59 (53.2) 119 (51.7)
.96bMicrometastasis 105 (30.8) 34 (30.6) 71 (30.9)

Isolated tumor cell 58 (17.0) 18 (16.2) 40 (17.4)
Presence of extracapsular invasion

Yes 52 (15.2) 16 (14.4) 36 (15.7)
.77b

No 289 (84.8) 95 (85.6) 194 (84.3)

Abbreviations: EBBR2, formerly HER2 or HER2/neu; IHC, immunohistochemistry;
LVI, lymphovascular invasion; NA, not applicable; pCR, pathologic complete re-
sponse; SLNB, sentinel lymph node biopsy; TAD, targeted axillary dissection.
a Mann-Whitney test.
b χ2 Test (Pearson or Fisher exact test).
c Evaluation by imaging included evaluation by ultrasonography, magnetic

resonance imaging, or positron emission tomography–computed tomography
for 898 patients overall (314 patients with TAD and 584 patients with SLNB).

d Data for histologic grade were available for 501 patients treated with TAD
(n = 231) or SLNB alone (n = 270 [missing data were excluded]).

e Data for LVI were available for 513 patients treated with TAD (n = 189) or SLNB
alone (n = 324 [missing data were excluded]).

f Data for Ki-67 expression were available for 965 patients treated with TAD
(n = 354) or SLNB alone (n = 611 [missing data were excluded]).

g Data were available for patients with ypN-positive disease treated with TAD (n = 111)
or SLNB alone (n = 230 [patients with ypN-negative disease were excluded]).
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for those with a preoperative imaging indicating the suspi-
cious LN numbers (n = 898). No significant differences were
found in pathologic characteristics, including tumor type, pCR,
nonluminal disease characteristics such as ERBB2 positivity
or triple-negative disease, Ki-67 scores, lymphovascular inva-
sion, type of axillary metastasis (macrometastasis vs micro-
metastasis vs isolated tumor cell), or presence of extracapsu-
lar extension. The tumor subtype according to the
immunohistochemistry was well balanced between the 2
groups. Therefore, the chemotherapy regimens were similar
in the 2 groups.

Most of the cohort had a single-agent SLNB technique, in-
cluding blue dye alone for 645 patients (66.1%) or radioiso-
topes for 36 patients (3.7%). Patients who underwent TAD were
more likely than patients who underwent SLNB to have a com-
bined mapping technique (44.1% [157 of 356] vs 22.3% [138 of
620]; P < .001).

Overall, the median number of SLNs removed was 3 (IQR,
2-4), and the median number of total LNs removed was 4 (IQR,
3-6) nodes. No difference was found between patients treated
with TAD and patients treated with SLNB in the median num-
ber of total LNs removed (TAD, 4 [3-6] vs SLNB, 4 [3-6]; P = .09).
In subgroup analysis, however, among those with ypN-
negative disease, patients who underwent TAD were found to
have more LNs removed than those who underwent SLNB
(TAD: median, 4 [IQR, 3-5] vs SLNB: median, 4 [IQR, 2-5];
P = .03; eTable in Supplement 1). Of those with ypN-positive
disease, patients who underwent TAD were more likely to have
SLNs than those who underwent SLNB (TAD: median, 4 [IQR,
3-5] vs SLNB: median, 3 [IQR, 2-5]; P = .06), which may have
resulted in a decreased median LNR compared with those who
underwent SLNB (TAD, 0.28 [IQR, 0.20-0.40] vs 0.33 [IQR,
0.20-0.50]; P = .03). Use of a dual tracer for patients who un-
derwent TAD (n = 334) was associated with a significant in-
crease in the number of total LNs retrieved compared with
those who underwent a mapping technique using blue dye
alone (blue dye [n = 177]: median, 4 [IQR, 3-5] vs dual tracer
[n = 157]: median, 5 [IQR, 3-6]; P < .001). Among patients with
ypN-positive disease, patients who underwent TAD were more
likely than those who underwent SLNB to have a lower me-
dian lymph node ratio (TAD, 0.28 [IQR, 0.20-0.40] vs SLNB,
0.33 [IQR, 0.20-0.50]; P = .03).

The mean (SD) follow-up time was 38.9 (11.9) months. At
a median follow-up of 39 months (IQR, 29-48 months), the ip-
silateral axillary recurrence rate was 0.3% (3 of 976), the re-
gional recurrence rate was 0.5% (5 of 976), the locoregional re-
currence rate was 0.9% (9 of 976), and the systemic recurrence
rate was 4.9% (48 of 976) (Table 2). No significant difference
was found in the rates of ipsilateral axillary recurrence (0.3%
[1 of 356] vs 0.3% [2 of 620]; P ≥ .99) or locoregional recur-
rence (0.6% [2 of 356] vs 1.1% [7 of 620]; P = .50) between the
TAD and SLNB groups. Similarly, no significant difference was
detected in the rates of ipsilateral axillary recurrence (0.3% [2
of 635] vs 0.3% [1 of 341]; P ≥ .99) or locoregional recurrence
(0.8% [5 of 635] vs 1.2% [4 of 341]; P = .73) between the ypN-
negative and ypN-positive groups (Table 2). No significant dif-
ference was found in ipsilateral axillary, regional, locore-
gional, and systemic recurrence rates between cohorts treated
with TAD alone vs SLNB alone or between patients with ypN-
negative disease and patients with ypN-positive disease. Of pa-
tients treated with SLNB alone (n=620), no significant differ-
ence could be found in the ipsilateral axillary recurrence rate
(blue dye, 0.4% [2 of 468] vs dual tracer, 0% [0 of 138]; P = .44)
and the locoregional recurrence rate (blue dye, 1.3% [6 of 468]
vs dual tracer, 0.7% [1 of 138]; P = .19) between patients with
a mapping procedure with blue dye alone and patients with a
mapping procedure with a dual tracer. All locoregional recur-
rences (n = 9) were detected in the first 3 years after surgery;
most (77.8% [7 of 9]) had nonluminal aggressive tumor biol-
ogy, and 44.4% of the patients (4 of 9) had synchronous sys-
temic metastases.

The 5-year DFS rate was 93.5%, and the 5-year DSS rate was
98.3%. Patients treated with TAD had a lower systemic recur-
rence rate (3.4% vs 5.8%; P = .09) and had a higher 5-year DFS
rate than patients treated with SLNB (94.9% vs 92.6%; P = .07),
but these differences did not reach statistical significance
(Table 2 and Table 3; eFigure in Supplement 1). Patients treated
with SLNB alone had an increased hazard ratio (HR) com-
pared with those treated with TAD in terms of DFS (HR, 1.76;
95% CI, 0.94-3.29) and DSS (HR, 1.76; 95% CI, 0.94-3.29). No
significant difference was detected in the 5-year DFS and DSS
rates with respect to the initial clinical T stage (cT1-2 vs cT3-
4), SLNB identification method (blue dye alone vs dual tracer),
axillary pathologic findings (ypN negative vs ypN positive), LNR

Table 2. Locoregional and Systemic Recurrences in Patients With cT1-4N1-3M0 Disease Treated With TAD or SLNB

Recurrence typea

Recurrence rate, % (No.)

P value

Recurrence rate, % (No.)

P value
Overall
(N = 976)

TAD
(n = 356)

SLNB
(n = 620)

ypN-negative disease
(n = 635)

ypN-positive disease
(n = 341)

Locoregional recurrence 0.9 (9) 0.6 (2) 1.1 (7) .50b 0.8 (5) 1.2 (4) .73b

Regional recurrence 0.5 (5) 0.3 (1) 0.6 (4) .66b 0.5 (3) 0.6 (2) ≥.99b

Ipsilateral axillary
recurrence

0.3 (3) 0.3 (1) 0.3 (2) ≥.99b 0.3 (2) 0.3 (1) ≥.99b

Systemic recurrence 4.9 (48) 3.4 (12) 5.8 (36) .09c 4.4 (28) 5.9 (20) .32c

Mortality 1.2 (12) 0.6 (2) 1.6 (10) .23b 1.3 (8) 1.2 (4) ≥.99b

Abbreviations: SLNB, sentinel lymph node biopsy; TAD, targeted axillary
dissection.
a Regional: ipsilateral and contralateral axillary, infraclavicular and

supraclavicular, and mammaria interna. Locoregional: local (breast or chest

wall) with regional recurrences.
b Fisher exact test.
c Pearson χ2 test.
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Table 3. Outcome in Patients With cT1-4N1-3M0 Disease Treated With TAD or SLNB
After Neoadjuvant Chemotherapy

Outcome No. 5-y DFS, % P value 5-y DSS, % P value
Overall NA 93.5 NA 98.3 NA

Clinical T stage

cT1-2 815 93.7
.23

98.2
.99

cT3-4 161 91.9 98.7

Clinical N stage

cN1 792 94.4
.11

98.7
.03

cN2-3 184 88.3 96.8

Axillary surgery

TAD 356 94.9
.07

99.3
.16

SLNB 620 92.6 97.8

ypN-negative disease

TAD 245 94.1
.28

99.0
.44

SLNB 390 93.8 98.2

ypN-positive disease

TAD 111 96.1
.15

100
.16

SLNB 230 90.6 97.1

LNR, %

<0.33 150 93.4
.76

98.6
.79

≥0.33 191 91.7 97.8

LNR, <0.33%

TAD 57 94.6
.76

100
.27

SLNB 93 92.8 97.8

LNR, ≥0.33%

TAD 54 97.9
.10

100
.36

SLNB 137 89.3 96.9

SLNB method (overall)

Blue dye alone 645 93.2

.87a

98.5

.46Dual tracer 295 94.1 98.2

Radioisotope alone 36 97.1 96.9

SLNB method (overall)

Single tracer 681 93.4
.89

98.4
.72

Dual tracer 295 94.1 98.2

SLNB method: single tracer (overall) 681

SLNB 482 92.3
.03

97.9
.29

TAD 199 95.7 99.5

SLNB method: dual tracer (overall) 295

SLNB 138 93.6
.86

97.4
.28

TAD 157 94.5 98.0

SLNB group (overall) 620

Blue dye alone 468 92.2

.62a

97.9

.75Dual tracer 138 93.6 97.4

Radioisotope alone 14 100 100

TAD group (overall) 356

Blue dye alone 177 96.0

.12a

100

.23Dual tracer 157 94.5 98.9

Radioisotope alone 22 95.5 95.0

Axillary pathologic finding

ypN-negative disease 635 94.1
.32

98.5
.86

ypN-positive disease 341 92.4 98.1

pCR (breast and axilla)

Yes 391 95.0
.24

98.1
.45

No 585 92.5 98.5

Tumor subtype

Luminal 674 94.3
.27

98.9
.007

Nonluminal 302 91.3 96.9

Abbreviations: DFS, disease-free
survival; DSS, disease-specific
survival; LNR, lymph node ratio; NA,
not available; pCR, pathologic
complete response; SLNB, sentinel
lymph node biopsy; TAD, targeted
axillary dissection.
a Significance among patients with a

mapping technique using blue dye
alone vs dual tracer in the SLNB
group.
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(<0.33 vs ≥0.33), and breast pCR (Table 3; eFigure in Supple-
ment 1). Significant factors associated with decreased 5-year
DSS were cN2-3 axillary stage (cN1, 98.7% vs cN2-3, 96.8%;
P = .03) and nonluminal type tumor pathologic characteris-
tics (luminal, 98.9% vs nonluminal, 96.9%; P = .007; eFigure
in Supplement 1).

Discussion
In recent years, there has been debate about whether there is
any benefit associated with clipping the most suspicious meta-
static index LN before NAC to perform TAD with image-
guided axillary surgery in comparison with a standard SLNB
procedure.30,31 Despite reports demonstrating low false-
negative rates with TAD, none of the clinical studies have con-
firmed the clinical significance of a lower false-negative rate,
which could potentially decrease the locoregional recurrence
rates, as long as axillary radiotherapy is provided.19,23,25

We have shown here that there are acceptable outcomes
in both cohorts of patients treated with SLNB or TAD whose
disease became cN negative after NAC (ycN negative), with a
median follow-up greater than 3 years. Our findings from the
short-term follow-up suggest axillary and locoregional recur-
rences at very low rates in a selected group of patients with ycN-
negative disease with SLNB or TAD without ALND, regardless
of the SLN pathologic findings, including both ypN-negative
and ypN-positive cohorts. Consistent with these results, pre-
vious studies have demonstrated very low axillary and locore-
gional recurrence rates in patients with cN-positive and ypN-
negative disease.18,19 The previous MF-18-02 study was a
retrospective multicenter registry study that included 303 pa-
tients (including patients with ypN-negative and ypN-
positive disease) treated with SLNB alone without any axil-
lary recurrence.18 In that study, the 5-year DSS rate at the
median follow-up of 3 years was 95.3%, and the 5-year DFS rate
was 86.7%. In concordance with the previous study, we have
shown here that factors, including an advanced clinical
axillary stage of cN2-3 and nonluminal tumor pathologic find-
ings, were significantly associated with decreased DSS. How-
ever, no difference was found between the patients with ypN-
negative disease and those with ypN-positive disease, which
might have been due to selection bias. The Alliance (11202) trial
examined patients with ypN-positive disease who were ran-
domized after NAC to receive ALND or axillary radiotherapy
in a much larger cohort of patients.32 However, the Alliance
(11202) trial recruited only patients with cT3N1 disease, which
distinguished it from the present cohort with cT4N1-3 dis-
ease. The results from the Alliance (11202) trial are expected
to be released in 2029.

In the present study, similar to the previous MF18-02
study,18 most of the cohort (645 [66.1%]) had a mapping pro-
cedure with blue dye alone, and a median number of 3 SLNs
were retrieved. In the subgroup analysis of patients treated with
SLNB alone, we could not find any difference in outcome re-
garding recurrence rates and survival between patients whose
SLNB technique used blue dye alone and those whose SLNB
technique used a dual tracer. To our knowledge, this is the first

and largest study that compared the outcomes of patients with
a mapping procedure of blue dye and dual tracer. Of those
treated with SLNB alone, we could not find any difference in
the SLN and total LN numbers removed and in outcome re-
garding recurrence rates and survival between patients with
a SLNB technique that used blue dye alone and patients with
a SLNB technique that used a dual tracer. Cavalcante et al33 re-
cently reported the use of blue dye alone for SLNB in 100 pa-
tients with initially cN-positive breast cancer whose disease
became cN negative after NAC. The identification rate was 96%,
and the detection rate of 3 or more SLNs was 78%, with a me-
dian of 3.1 LNs (range, 1-6). In a median of 3 years of follow-
up, 5-year DFS was 85.9% and overall survival was 96.3%, with
no axillary recurrence.

The OPBC-04/EUBREAST-06/OMA study that has been re-
cently published has a similar design to the present trial.25 Both
studies were multicenter and included academic, public, and
private hospitals. However, the OPBC-04/EUBREAST-06/
OMA study was retrospective and intercontinental and in-
cluded patients with ypN-negative disease, whereas the pres-
ent study was nonrandomized, prospective, mostly national,
and included patients with ypN-negative disease and pa-
tients with ypN-positive disease. Sentinel lymph node bi-
opsy was performed with dual-tracer mapping in the cohort
with SLNB in the OPBC-04/EUBREAST-06/OMA trial, whereas
dual-tracer mapping was not mandatory for patients in the TAD
group. However, SLNB was performed mostly with blue dye
without any compromise in outcome in the present study
(SLNB group, 77.7%; TAD group, 55.9%), whereas patients with
TAD were more likely to undergo SLNB with a dual tracer. The
median numbers of SLNs and total LNs were 3 and 4 nodes in
both studies, respectively. Finally, the OPBC-04/EUBREAST-
06/OMA study included patients without regional nodal irra-
diation (19%), whereas all patients in the NEOSENTITURK
MF18-03 study received regional nodal irradiation. Very low
3-year axillary and locoregional recurrences with similar out-
comes were detected in the TAD and SLNB groups in both
studies.

Limitations
This study has some limitations. The major limitation is its
prospective nonrandomized nature and relatively short
median follow-up of 39 months. Furthermore, patients in
the SLNB group were more likely to have cT3-4 and cN2-3
disease presenting with more advanced stages than those in
the TAD group. However, no difference could be found in
the number of suspicious axillary LNs (<3) in imaging
between these 2 groups at initial diagnosis. Furthermore,
the LNR was notably decreased in patients with ypN-
positive disease with TAD compared with the LNR in the
SLNB group. Increased DFS and decreased locoregional
recurrence rates were observed in the TAD group, which
might have been due to these factors; however, these differ-
ences did not reach statistical significance because there
were very few locoregional recurrences in both groups.
Because these are initial early findings, more convincing
data could be generated with increasing patient accrual and
follow-up time in the future.
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Conclusions

Our initial findings from a cohort in the short-term follow-up
of the NEOSENTITURK MF18-03 study suggest that axillary and
locoregional recurrences were observed at very low rates in pa-
tients with initially node-positive disease whose cancer was
downstaged to cN-negative disease and who were treated either
with SLNB or TAD alone without ALND. This occurred regard-
less of the mapping procedure using blue dye alone or the pres-
ence of residual disease in the axilla after NAC. The present co-
hort had a median retrieval of 3 or more SLNs, and all patients

underwent regional nodal irradiation. Targeted axillary dis-
section may lead to unnecessary LN removal in patients who
are more likely to achieve an axillary pCR due to triple-
negative or ERBB2-positive breast cancer or breast clinical com-
plete response, which may be significant in arm and shoulder
dysfunction. However, TAD might be more advantageous in
patients with axillary residual disease, resulting in a de-
creased LNR. The long-term results of the Alliance (11202) trial,
the present study, and other prospective trials, including the
NSABP B-51/RTOG 1304 and AXSANA trials, could lead to a
more international consensus regarding the de-escalation of
axillary surgery or radiotherapy after NAC.34-36
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