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A B S T R A C T

Purpose
The American College of Surgeons Oncology Group Z1071 trial reported a 12.6% false-negative
rate (FNR) for sentinel lymph node (SLN) surgery after neoadjuvant chemotherapy (NAC) in cN1
disease. Patients were not selected for surgery based on response, but a secondary end point was
to determine whether axillary ultrasound (AUS) after NAC after fine-needle aspiration cytology can
identify abnormal nodes and guide patient selection for SLN surgery.

Patients and Methods
Patients with T0-4, N1-2, M0 breast cancer underwent AUS after neoadjuvant chemotherapy. AUS
images were centrally reviewed and classified as normal or suspicious lymph nodes. AUS findings
were tested for association with pathologic nodal status and SLN FNR. The impact of AUS results
to select patients for SLN surgery to reduce the FNR was assessed.

Results
Postchemotherapy AUS images were reviewed for 611 patients. One hundred thirty (71.8%) of
181 AUS-suspicious patients were node positive at surgery compared with 243 (56.5%) of 430
AUS-normal patients (P � .001). Patients with AUS-suspicious nodes had a greater number of
positive nodes and greater metastasis size (P � .001). The SLN FNR was not different based on
AUS results; however, using a strategy where only patients with normal AUS undergo SLN
surgery would potentially reduce the FNR in Z1071 patients with � two SLNs removed from
12.6% to 9.8% when preoperative AUS results are considered as part of SLN surgery.

Conclusion
AUS is recommended after chemotherapy to guide axillary surgery. An FNR of 9.8% with the
combination of AUS and SLN surgery would be acceptable for the adoption of SLN surgery for
women with node-positive breast cancer treated with neoadjuvant chemotherapy.

J Clin Oncol 33:3386-3393. © 2015 by American Society of Clinical Oncology

INTRODUCTION

In early-stage breast cancer, axillary lymph node dis-
section (ALND) has been replaced by sentinel
lymph node (SLN) surgery for nodal staging. SLN
surgery accurately determines the status of the axilla
in most patients and is associated with less morbidity
than ALND for patients presenting with clinically
node-negative disease.1-3 In the setting of neoadju-
vant chemotherapy, SLN surgery is performed after
completion of chemotherapy in patients who pres-
ent with node-negative disease and, with recent data
from several trials, is now being considered for use in
patients with initially node-positive disease.4-9 The

accuracy of SLN surgery after chemotherapy in pa-
tients who present with node-positive disease was
recently evaluated in the American College of
Surgeons Oncology Group (ACOSOG) Z1071
phase II study. The study identified a 12.6%
false-negative rate (FNR) for SLN surgery after
neoadjuvant chemotherapy in patients who
presented with clinically node-positive disease
and had two or more SLNs identified and re-
moved.7 This was higher than the 10% cut point
defined in the trial as an acceptable FNR, and
therefore, improvements in technique or patient
selection to decrease the FNR are important for
the adoption of SLN surgery in this setting.
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Axillary ultrasound (AUS) is frequently used to assess the axilla at
the time of initial diagnosis of primary breast cancer to evaluate the
axillary nodes for evidence of metastatic disease. When combined with
percutaneous biopsy (fine-needle aspiration or core needle biopsy), it
has a sensitivity of 25% to 95% and a specificity of 97% to 100%.10-21

AUS is not routinely used to assess axillary response after
chemotherapy because ALND has been standard practice for sur-
gical management of the axilla in patients who initially present
with node-positive disease. However, with the selective use of
neoadjuvant chemotherapy in appropriate patients, approxi-
mately 40% of patients convert from node-positive disease to
node-negative disease, and with improvements in targeted ther-
apy, pathologic nodal response rates to neoadjuvant therapy regi-
mens have been reported to be as high as 70%. The use of AUS to
assess response of nodal disease to chemotherapy may have a role
in restaging the axilla and may be useful to guide surgical manage-
ment of the axilla after completion of chemotherapy.

The prespecified secondary end points of the ACOSOG Z1071
trial were to determine how the post–neoadjuvant chemotherapy
AUS appearance of the lymph nodes affects the FNR of SLN surgery
and to determine how the AUS status after completion of neoadjuvant
chemotherapy correlates with residual disease on final pathology. We
hypothesized that patients with normal-appearing lymph nodes on
AUS after chemotherapy are at lower risk of residual nodal disease and
may be more suitable for SLN surgery. We also sought to determine
whether AUS could improve patient selection for use of SLN surgery
after chemotherapy in node-positive breast cancer and lower the FNR
by selecting patients appropriate for this procedure.

PATIENTS AND METHODS

The ACOSOG Z1071 trial enrolled women with histologically proven clinical
stage T0-4, N1-2, M0, primary invasive breast cancer who had completed or
were planning to undergo neoadjuvant chemotherapy.4 All patients had
biopsy-proven node-positive breast cancer at presentation documented by
fine-needle aspiration biopsy or core needle biopsy. The current analysis

includes all patients who met protocol eligibility, completed neoadjuvant
chemotherapy, underwent SLN surgery and axillary dissection, and had AUS
images submitted for review. The institutional review boards of all participat-
ing institutions approved this study, and written informed consent was ob-
tained from each patient before study entry.

Nodal Assessment on Ultrasound Imaging

After completion of neoadjuvant chemotherapy and within 4 weeks
before surgery, all patients underwent an AUS to assess the morphologic
appearance of the axillary lymph nodes. The AUS was submitted to the Quality
Assurance Review Center at the University of Massachusetts (Worcester, MA)
for central review.

Central Review of Nodal Assessment on Ultrasound Imaging

Hard copies or digital images from the post-treatment AUS examination
were archived, and quality assurance for both exams was performed at the
Quality Assurance Review Center. To standardize the evaluation of nodal
status after neoadjuvant chemotherapy, retrospective remote central review of
archived images from the post-treatment/preoperative AUS was conducted by
the study radiologist (H.T.L.), who was blinded to the imaging reports, pathol-
ogy, and surgical information. Classification of normal versus abnormal
lymph node morphology was based on the cortex and hilum of the lymph
node (Fig 1). A lymph node was considered normal if the cortex was hyper-
echoic and thin (� 3 mm thick) and the fatty hilum was visible. A lymph node
was considered abnormal if the cortex was either focally or diffusely thickened
(� 3 mm thick) and the fatty hilum was deformed or absent.

Statistical Analysis

Prespecified secondary objectives of the study to look at correlation of
AUS findings with pathologic nodal status and SLN FNR were performed.
Patient, tumor, and surgical variables were compared between different
groups using a two-sample t test or Wilcoxon rank sum test, as appropriate, for
continuous variables and a �2 test or Fisher’s exact test, as appropriate, for
categorical variables. Although the correlation of AUS findings with study
outcomes was prespecified, the study was not powered for these end points.
Rather than performing a post hoc power analysis, we report relevant CIs for
the estimates, which better convey whether the current analysis may have
missed clinically important effects.

The FNR rate was computed as the number of patients with negative
SLNs who had residual disease in the contents of the ALND divided by the total
number of patients with residual disease. The analysis of the FNR for Z1071

BA

Fig 1. (A) Illustration of normal lymph nodes on ultrasound. Ultrasound image of a morphologically normal lymph node with uniform thin hypoechoic cortex (white
arrows) less than 3 mm in thickness. (B) Illustration of abnormal lymph nodes on ultrasound. Ultrasound image of a metastatic axillary lymph node with diffuse
hypoechoic cortical thickness and deformity of the echogenic fatty hilum (small white arrowheads).

Axillary Ultrasound After Neoadjuvant Chemotherapy
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Table 1. Patient and Treatment Characteristics by Post–Neoadjuvant Chemotherapy AUS Status

Characteristic

AUS Result Available
(n � 611)

AUS Result Not Available
(n � 76)

PNo. of Patients % No. of Patients %

Age, years .28
Mean 50.2 48.8
SD 11.0 9.8
Median 50 48
Range 23-93 26-70

Race/ethnicity .017
White 486 79.3 69 90.8
Other 127 20.7 7 9.2

Body mass index, kg/m2 .52
Mean 29.5 29.0
SD 6.5 6.3
Median 28.6 28.5
Range 15.5-64.1 18.5-44.2

Performance score .025
0 501 82.0 53 69.7
1 109 17.8 23 30.3
2 1 0.2 0 0

Clinical T category at diagnosis .71
T0/Tis 7 1.1 0 0
T1 83 13.6 6 7.9
T2 334 54.7 45 59.2
T3 159 26.0 21 27.6
T4 28 4.6 4 5.3

Nodal category .30
cN1 579 94.8 70 92.1
cN2 32 5.2 6 7.9

Approximated subtype .16
HER2 positive 179 29.3 27 35.5
Hormone receptor positive and HER2 negative 276 45.2 37 48.7
Triple receptor negative 156 25.5 12 15.8

Tumor histology .91
IDC 540 88.4 70 92.1
ILC 34 5.6 3 4.0
Mixed 10 1.6 1 1.3
Other 27 4.4 2 2.6

Chemotherapy completed .42
Yes 563 92.1 68 89.5
No 48 7.9 8 10.5

Physical examination of axilla after chemotherapy .10
No palpable adenopathy 512 83.8 58 76.3
Palpable lymph nodes 74 12.1 11 14.5
Fixed or matted lymph nodes 4 0.6 0 0
Not reported 21 3.4 7 9.2

Type of breast surgery .75
Partial mastectomy 244 40.1 29 38.2
Total mastectomy 365 59.9 47 61.8
Not available 2 0

No. of SLNs examined .96
0 44 7.2 6 7.9
1 76 12.4 10 13.2
2 148 24.2 17 22.4
3 134 21.9 19 25.0
� 4 209 34.2 24 31.6
Median 3 3 .66
Range 0-13 0-11

Abbreviations: AUS, axillary ultrasound; HER2, human epidermal growth factor receptor 2; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; SD,
standard deviation; SLN, sentinel lymph node.
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was limited to patients with cN1 disease (metastases to movable ipsilateral level
I or II axillary lymph nodes) and at least two SLNs identified on pathology and
specified the use of 90% CIs; therefore, the same criteria were used in this study
for consistency.

Additional analysis was performed to compare the FNRs in women after
chemotherapy for the following two different strategies: using no additional
selection criteria for SLN surgery (as patients were treated in the Z1071 trial)
and using the criterion of normal lymph nodes on AUS to select patients for
SLN surgery.

All tests were two-sided, and P � .05 was considered statistically
significant. The analyses were done with SAS (version 9.3; SAS Institute,
Cary, NC). Data collection and statistical analyses were conducted by the
Alliance Statistics and Data Center. These analyses were based on data
available on March 13, 2013.

RESULTS

Patient Characteristics

A total of 756 patients with T0-4, N1-2, M0 breast cancer were
enrolled onto ACOSOG Z1071 from 136 institutions. Of these, 687
patients met eligibility requirements for the main trial and underwent
SLN and ALND surgery. Overall pathologic complete nodal response
rate was 39.0%. The study group for the current analysis consists of
611 patients who underwent both SLN surgery and ALND and for

whom an AUS examination after neoadjuvant chemotherapy was
submitted for central review. Differences between the 611 patients
who had postchemotherapy AUS data available and the 76 patients
without AUS data available are listed in Table 1.

Baseline Characteristics Associated With

Postchemotherapy AUS Findings

Lymph nodes were classified as normal if the radiologist was
unable to visualize any lymph nodes on AUS or indicated that the
lymph nodes were normal in morphologic appearance. Lymph nodes
with abnormal morphology on AUS were classified as suspicious. Of
611 patients with postchemotherapy AUS results, 430 (70.4%) had
lymph nodes classified as normal on AUS, and 181 (29.6%) had
suspicious lymph nodes. Table 2 lists patient, tumor, and treatment
characteristics for patients with normal lymph nodes as assessed by
postchemotherapy AUS and for patients with suspicious lymph
nodes. Age, performance status, clinical N stage at presentation, and
completion of all chemotherapy did not differ significantly between
patients with normal lymph nodes and those with suspicious nodes as
assessed by AUS. There was a greater proportion of nonwhite patients
in the group with suspicious lymph nodes on AUS after chemotherapy
compared with those with normal AUS findings.

Table 2. Comparison of Patient and Tumor Characteristics Between Patients With Normal Postchemotherapy Lymph Nodes As Assessed by AUS and Patients
With Suspicious Postchemotherapy Lymph Nodes

Characteristic

Postchemotherapy AUS Normal
(n � 430)

Postchemotherapy AUS Suspicious
(n � 181)

PNo. of Patients % No. of Patients %

Age, years .29
Mean 49.8 51.0
SD 10.8 11.4
Median 49 51
Range 23-83 23-93

Race/ethnicity .0017
White 355 82.6 129 71.3
Other 75 17.4 52 28.7

Body mass index, kg/m2 .029
Mean 29.1 30.5
SD 6.4 6.9
Median 28.4 29.3
Range 15.5-64.1 17.6-52.3

Performance score .47
0 347 80.7 154 85.1
1 82 19.1 27 14.9
2 1 0.2 0 0

Clinical T stage at diagnosis .016
T0/Tis 5 1.2 2 1.1
T1 61 14.2 22 12.2
T2 233 54.2 101 55.8
T3 119 27.7 40 22.1
T4 12 2.8 16 8.8

Nodal category .16
cN1 411 95.6 168 92.8
cN2 19 4.4 13 7.2

Chemotherapy completed .12
No 29 6.7 19 10.5
Yes 401 93.3 162 89.5

Abbreviations: AUS, axillary ultrasound; SD, standard deviation.
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Association of Postchemotherapy AUS Findings With

Pathologic Findings

The number of SLNs removed and the number of additional
axillary lymph nodes removed did not differ significantly between
patients with normal lymph nodes and those with suspicious nodes as
assessed by AUS (Table 3). Postchemotherapy AUS status was associ-
ated with nodal pathologic findings. Of the 430 patients with normal
nodes as assessed by AUS, 243 patients (56.5%; 95% CI, 51.6% to
61.2%) were node positive on final pathology. In comparison, 130
(71.8%; 95% CI, 64.7% to 78.3%) of 181 patients who had suspicious
nodes identified by AUS were found to have residual node-positive
disease (P � .001).

Patients with suspicious nodal status based on AUS were also
more likely to have a greater number of positive SLNs than patients
with normal AUS findings (34.5% v 21.0%, respectively, with two or

more positive SLNs; P � .001). Patients with suspicious nodal status
also had greater nodal disease burden than patients with AUS normal
nodes, with a larger median SLN metastasis size (11.0 v 6.5 mm,
respectively; P � .001). Patients with abnormal AUS findings were
more likely to have additional positive axillary lymph nodes and a
greater number of additional positive nodes (P � .004; Table 3).
Patients with suspicious lymph nodes by AUS were also more likely to
have residual invasive disease in the breast (pathologic T1 or greater)
than T0/Tis disease compared with patients with normal AUS findings
(75.4% v 63.9%, respectively; P � .006).

SLN FNRs by AUS Nodal Status

The FNR analysis of SLN surgery, which was the primary end
point of the ACOSOG Z1071 study, was calculated from patients with
clinical N1 disease who had two or more SLNs removed. Four

Table 3. Comparison of Pathologic Variables Between Patients With Normal Postchemotherapy Lymph Nodes and Patients With Suspicious Postchemotherapy
Lymph Nodes As Assessed by AUS

Variable

Postchemotherapy AUS Normal
(n � 430)

Postchemotherapy AUS
Suspicious (n � 181)

PNo. of Patients % No. of Patients %

No. of SLNs removed .76
0 34 7.9 10 5.5
1 54 12.6 22 12.2
2-6 316 73.5 137 75.7
� 7 26 6.0 12 6.6

No. of SLNs positive on HE .001
0 206 52.0 63 36.8
1 107 27.0 49 28.6
2 49 12.4 30 17.5
� 3 34 8.6 29 17.0

No. of additional ALNs removed .70
1-10 135 31.4 53 29.3
11-20 212 49.3 98 54.1
21-30 69 16.0 24 13.3
� 30 14 3.3 6 3.3

No. of additional ALNs positive on HE .004
0 269 62.6 85 47.0
1-3 100 23.3 56 30.9
4-10 50 11.6 32 17.7
� 10 11 2.6 8 4.4

Total No. of positive nodes (SLN�ALND) .003
0 171 43.2 47 27.5
1-3 173 43.7 89 52.0
4-10 42 10.6 28 16.4
� 10 10 2.5 7 4.1

Pathologic T stage (n � 3 missing) .006
T0/Tis 155 36.1 44 24.6
T1� 274 63.9 135 75.4

Pathologic N stage � .001
N0 187 43.5 51 28.2
N1� 243 56.5 130 71.8

Axillary metastasis size (n � 22 missing) � .001
N0 187 45.1 51 29.3
Micrometastasis 38 9.2 6 3.4
Macrometastasis 190 45.8 117 67.2

Axillary metastasis size, mm (n � 18 missing) � .001
Median 6.5 11.0
Range 0.1-35.0 0.5-80.0

Abbreviations: ALN, axillary lymph node; ALND, axillary lymph node dissection; AUS, axillary ultrasound; HE, hematoxylin and eosin; SLN, sentinel lymph node.
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hundred seventy (76.9%) of 611 patients with a postchemotherapy
AUS met these criteria. Characteristics were compared between pa-
tients in this study (those with postchemotherapy AUS data) and
patients in the original analysis of the SLN FNR, which included 527
patients.4 The differences between these groups (results not shown)
were similar to the differences seen between patients with a postche-
motherapy AUS and those without a postchemotherapy AUS for the
overall patient group, as reported in Table 1.

In the 470 cN1 patients with a postchemotherapy AUS in whom
at least two SLNs were removed, 286 had residual nodal disease with
36 false-negative events. This yields an FNR of 12.6% (90% CI, 9.5% to
16.3%), which is essentially identical to that reported as the trial’s
primary end point (12.6%; 90% CI, 9.8% to 16.0%). Among patients
who had normal lymph node status by postchemotherapy AUS, 187
patients had residual disease with 28 false-negative events, for an FNR
of 15.0% (90% CI, 10.9% to 20.0%). Among patients who had suspi-
cious nodal status by AUS, 99 patients had residual disease with eight
false-negative events, for an FNR of 8.1% (90% CI, 4.1% to 14.1%).
Although the SLN surgery FNR was lower for patients with AUS-
suspicious nodes, the difference in FNRs was not statistically signifi-
cant (P � .09).

FNR When AUS Is Combined With SLN Surgery

Using a strategy whereby clinical response (normal AUS after
chemotherapy) is used to select patients for SLN surgery, patients with
normal nodes as assessed by postchemotherapy AUS could undergo
SLN surgery. If any of the SLNs were positive, the patient would
undergo an ALND, and if the SLNs were negative, then no further
axillary surgery would be needed. Figure 2A shows the number of
false-negative events and FNR seen in Z1071 patients when SLN
surgery with an identification of at least two SLNs was performed on
all patients regardless of AUS findings. Figure 2B shows the number of
false-negative events and the FNR if the same patients enrolled onto
Z1071 would have been selected for SLN surgery based on the AUS
findings and undergone SLN surgery with resection of at least two
SLNs. This selection process by AUS would result in the combination

of AUS and SLN, resulting in an FNR of 9.8% (90% CI, 7.1% to
13.2%) compared with 12.6% when AUS is not used to select patients
for SLN surgery.

DISCUSSION

AUS for evaluation of axillary lymph node morphology has been
routinely used for patients with newly diagnosed invasive breast can-
cer. The current study demonstrates the potential utility of AUS after
completion of neoadjuvant chemotherapy before surgery to evaluate
for residual nodal disease in patients who initially present with node-
positive breast cancer. A prior single-institution study at The Univer-
sity of Texas MD Anderson Cancer Center showed that use of AUS for
patient selection decreases the FNR of SLN surgery.22 To our knowl-
edge, this is the first prospective multicenter study looking at the role
of AUS after neoadjuvant chemotherapy in women presenting with
node-positive breast cancer. We observed that abnormal lymph nodes
on AUS after chemotherapy predict for a significantly increased like-
lihood of residual nodal positivity and also greater nodal disease bur-
den. When AUS identified suspicious lymph nodes after completion
of neoadjuvant chemotherapy, residual nodal disease was found in
71.8% of patients. Patients with normal lymph nodes on AUS exam-
ination have a significantly lower likelihood of having residual disease,
and the overall nodal burden of disease is lower, with smaller metas-
tases and fewer positive nodes (� four positive nodes in 13.1% of
patients with normal lymph nodes on AUS v 20.5% of patients with
abnormal lymph nodes).

In patients with positive SLNs at surgery after a normal AUS,
63% had no additional positive nodes in the ALND specimen. There-
fore, in patients with normal AUS, SLN surgery could be used to
identify patients who may be able to avoid ALND. This is being
evaluated in the Alliance A11202 clinical trial, which is currently en-
rolling patients and comparing axillary radiation to axillary dissection
for patients with positive SLNs after neoadjuvant chemotherapy.

Although the FNR is not significantly different between patients
with normal and abnormal AUS findings, the AUS does correlate with

BA SLN biopsy
(N = 470)

SLN positive
(n = 250)

SLN negative
(n = 220)

Residual nodal
disease
(n = 250)

Residual nodal
disease
(n = 36)

Residual nodal
disease
(n = 28)

FNR = 36 / (250 + 36) = 12.6%

No residual 
nodal disease

(n = 184)

No residual 
nodal disease

(n = 145)

AUS
(N = 470)

Suspicious nodes
(n = 138)

ALND

ALND

Normal nodes
(n = 334)

SLN positive
(n = 159)

SLN negative
(n = 175)

No
residual
nodal

disease
(n = 39)

Residual
nodal

disease
(n = 99)

FNR = 28 / (99 + 159 + 28) = 9.8%

Fig 2. Comparison of false-negative rates (FNRs) when using (A) sentinel lymph node (SLN) surgery irrespective of axillary ultrasound (AUS) imaging findings or (B)
using AUS imaging results for selective use of SLN surgery. The study participants from the American College of Surgeons Oncology Group Z1071 trial were used with
the observed rates in our study. ALND, axillary lymph node dissection.
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the likelihood of residual nodal disease. Thus, AUS after neoadjuvant
chemotherapy can be used to categorize patients based on likelihood
of residual nodal disease. This information can then be used to decide
whether to pursue SLN surgery. Thus, AUS may help triage pa-
tients when considering the use of SLN surgery for staging of
axillary nodal response to neoadjuvant chemotherapy in women
who present with node-positive disease. The strategy of combined
AUS and SLN surgery results in a calculated FNR of 9.8%. When
applying this strategy to the 470 patients in Z1071 with two SLNs
resected and AUS images available, 28 patients with a negative SLN
had disease remaining in the axilla (false-negative events; potential
undertreatment with use of SLN only). In addition, 39 patients had
no residual nodal disease and were subjected to ALND (false-
positive events; potential overtreatment). The majority of patients
(n � 403) would have appropriate axillary surgery, avoiding both
overtreatment and undertreatment.

Although 70.4% of patients had normal AUS findings after
neoadjuvant chemotherapy, the pathologic complete nodal re-
sponse rate was only 39.0%. This demonstrates that a normal-
appearing lymph node on ultrasound does not preclude residual
disease within the lymph node on final pathology, and surgical
staging remains important to assess for residual nodal disease.
Further refinements in axillary imaging technique are desired in
this setting. Review of criteria for defining suspicious lymph nodes,
use of clips to mark abnormal nodes, and standardization of AUS
equipment and performance parameters may improve perfor-
mance of AUS. This could help improve the sensitivity and speci-
ficity of AUS after neoadjuvant chemotherapy.

The ACOSOG Z1071 study reported an FNR of 12.6% for SLN
surgery in women who presented with node-positive breast cancer
and were treated with neoadjuvant chemotherapy. This FNR was
higher than the predetermined acceptable FNR of 10%, and subse-
quently, the recommendation was that additional refinements in pa-
tient selection are needed to guide the use of SLN surgery in this
setting. One of the limitations was that the Z1071 study included all
comers for SLN surgery and did not select patients based on tumor
response to chemotherapy. Herein, we show that the use of postche-
motherapy, preoperative AUS can assist with patient selection to fur-
ther reduce the number of false-negative events with the use of SLN
surgery in this setting. AUS allows selection of patients with the great-
est likelihood of nodal response to benefit from SLN surgery for
axillary staging. These are additional data that can be used in the
decision-making process when considering SLN surgery in this set-

ting. Further advancement in the management of the axilla in patients
with node-positive breast cancer is being evaluated in the A11202 trial,
which is comparing axillary dissection to axillary-directed radiation
for management of patients with SLN-positive disease after comple-
tion of neoadjuvant chemotherapy.

A couple limitations of this study are worth noting. The first is
that we only had AUS findings for a subset of patients (611 of 687
patients; 88.9%). Although there was no discernable systematic bias
with respect to who did or did not have an AUS, an undetectable bias
cannot be dismissed. A second limitation is related to power. The FNR
estimate when using a combination of AUS and SLN was 9.8% with a
rather wide 90% CI (7.1% to 13.2%), reflecting limited precision as a
result of the sample size. Because the original FNR from the trial when
using SLN alone was 12.6%, which falls in the 90% CI for AUS plus
SLN, we cannot rule out the possibility that AUS may not add useful
information that would decrease the FNR from that of SLN alone.

In patients with node-positive disease at presentation who have a
complete nodal response by AUS after neoadjuvant chemotherapy,
SLN surgery can be used to stage the axilla for residual nodal disease.
This allows selection of patients at the greatest likelihood of complete
nodal response and provides them the opportunity to avoid axillary
dissection if two or more SLNs are resected and found to be negative.
An FNR of 9.8% with the AUS and SLN combination would be
expected in this setting and could facilitate the adoption of SLN sur-
gery for women with node-positive breast cancer treated with neoad-
juvant chemotherapy.
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■ ■ ■

GLOSSARY TERMS

neoadjuvant therapy: the administration of chemotherapy
prior to surgery. Induction chemotherapy is generally designed to
decrease the size of the tumor prior to resection and to increase
the rate of complete (R0) resections.

sentinel lymph node: the lymph node that is anatomically
located such that it is the first site of lymph drainage from the

location of the primary tumor. It is suspected and assumed that if a ma-
lignancy is going to disseminate via the lymphatic system, metastases
will first be evident in the sentinel lymph node. In this manner, this
lymph node is said to stand guard or sentinel over the metastatic state of
the tumor. For many cancers, the sentinel lymph node is biopsied as
part of the staging process and presence of macro- or micrometastases
in the sentinel lymph node is a negative prognostic factor.
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