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ABSTRACT

Background: We investigated the early results of omitting completion axillary lymph node dissection (ALND) for
axillary node metastasis-negative (NO0), sentinel node (SN) metastasis-positive breast cancer patients. Patients and
Methods: 489 patients had invasive NO breast cancer treated without completion ALND, regardless of their SN metas-
tasis status. Analyses included the associations between the SN metastasis status, clinicopathological findings and re-
currence, between recurrence and clinicopathological findings, and recurrence-free survival. Results: 430 patients were
SN biopsy (SNB)-negative, and 59 were SNB-positive. The SNB-positive patients received significantly more potent
adjuvant therapy than the SNB-negative patients. Median follow-up was 3.7 years, and the axillary node recurrence was
seen in 6 patients (1.2%) and recurrence in 21 patients. The SN status showed no associations with the clinicopa-
thological findings or recurrence. Univariate analysis showed recurrence was associated with absence of hormonal
therapy, ER-negative, PgR-negative, HER2-positive or triple-negative (TNBC) disease, a tumor >2.1 cm and higher
nuclear grade. Multivariate analysis showed recurrence was associated with absence of hormonal therapy and a tumor
>2.1 cm. Cox proportional hazards model showed recurrence was extremely early in ER-negative and TNBC patients.
Conclusion: Completion ALND can be skipped in NO breast cancer patients even if they are SNB-positive, but adju-
vant therapy is essential.
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1. Introduction prehensive Cancer Network’s (NCCN) Practice Guide-
lines issued in 2012 recommended avoidance of comple-
tion ALND as an option in selected SNB-positive cases
[5].

Since March 2003, which predates that NCCN re-
commendation, we have been omitting the completion
ALND in NO patients even if they are SNB-positive. The
scientific basis for that policy is as follows: 1) First, in

Sentinel lymph node biopsy (SNB) has been used as a
standard procedure for the management of early breast
cancer patients who have no clinical axillary lymph node
metastasis (NO) [1,2]. If the SN is negative, axillary dis-
section (ALND) can be omitted, but if the SN is positive
for metastasis, completion ALND is generally warranted
[3]. However, after release of the results of the American ) ) o
College of Surgeon’s Oncology Group (ACOSOG) the case of axillary node micrometastasis, it was reported

70011 randomized clinical trial [4], the National Com- that the 1n01d§nce of ax1.llary recurrence is low even
when completion ALND is not performed, and the sur-
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non-dissected patient groups [6-8], and 2) then, even in
the case of overt axillary metastasis, it was shown that
rescue surgery was feasible and there was no effect on
survival [6-8]. Therefore, since 2003 we obtain written
informed consent and then skip ALND in selected
SNB-positive cases. To date, the median follow-up pe-
riod for our patients has been over 3.7 years, and we
think that our data are of value for assessing lymph node
recurrence. Accordingly, we report here the results of our
comparative analysis of SNB-positive patients who did
not undergo completion ALND and SNB-negative pa-
tients. We compared the two patient groups in regard to
the clinicopathological findings and recurrence, tested for
associations between recurrence and the clinicopa-
thological findings, and also analyzed the recurrence-free
survival.

2. Patients and Methods

We identified the SN using CT-lymphography (CTLG)
combined with dye-staining [9,10] because our institu-
tion is not equipped with RI facilities. Clinicopathologi-
cal studies to determine the metastatic status of SNs were
performed on 2-mm sections of hematoxylin-eosin (HE)-
stained surgical permanent specimens. SNB-positive
cases were treated by one of two methods chosen in ac-
cordance with each patient’s expressed desire after writ-
ten informed consent had been obtained. That is, when
the SNB was positive for metastasis following the sur-
gery, the patient was allowed to choose one of two
treatment options: 1) performance of completion ALND,
followed by performance of adjuvant therapy, or 2) per-
formance of appropriate adjuvant therapy, including
axillary radiation therapy, with repeat performance of
dissection at the time of any overt recurrence. For pa-
tients whose SNB was negative for metastasis, adjuvant
therapy was decided on the basis of the subtype classifi-
cation of the primary lesion. This study was carried out
after its design had been approved by the Ethics Com-
mittee of National Hospital Organization Higashi-To-
kushima Medical Center.

From March 2003 through September 2012, our hos-
pital treated 663 primary breast cancer patients by per-
forming axillary surgery that was limited to SNB. This
study enrolled 489 of those patients who had invasive
ductal carcinoma, while 46 patients who had undergone
preoperative chemotherapy, 102 patients with ductal car-
cinoma in situ and 26 patients with a special pathological
subtype of disease were excluded.

Recurrent breast cancer can have various presentations:

axillary lymph node recurrence, recurrence in other
lymph nodes (i.e., the ipsilateral supraclavicular, sub-
clavicular and internal mammary nodes), distant recur-
rence, recurrence in the ipsilateral breast and recurrence
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in the contralateral breast. For this study, contralateral
breast cancer recurrence was considered to be develop-
ment of a new lesion and thus excluded from the cate-
gory of “recurrence”.

The clinicopathological findings were analyzed for
associations with the SNB status, i.e., positive or nega-
tive for metastasis. Recurrence was also analyzed for
association with the status of SN metastasis. Moreover,
for all recurrent events (excluding contralateral breast
cancer recurrence), the status of recurrence and the
clinicopathological findings were analyzed for associa-
tions and recurrence-free survival was also analyzed.

For statistical analyses of the data, Fisher’s exact test
was used to analyze for associations between the status
of SN metastasis (positive vs. negative) and the clinico-
pathological findings, including recurrence. Clinicopa-
thological characteristics that showed possible associa-
tion with recurrence in univariate analysis, were analyzed
by multivariate analysis using logistic regression analysis.
Recurrence-free survival was analyzed using the Cox
proportional hazards model, taking into account several
covariates. Statistical tests provided two-sided p values,
and a significance level of p < 0.05 was used. Statistical
analyses were carried out using the R statistical envi-
ronment version 2.13.0 (http://www.r-project.org/).

3. Results

3.1. Demographic Data for the 489 Enrolled
Patients and Comparison of Pathological
Findings in SNB-Negative Patients and
SNB-Positive Patients

The age range was 29 - 85 years (median: 55 y), with
33% being <49 yo and 67% being >50 yo. The number of
biopsied lymph nodes per patient was 1 - 3, with a mean
of 1.7. Receptor analyses indicated that the rates of ER-
positive, PgR-positive, HER2-positive and triple-negative
(TNBC) patients were 80%, 70%, 6% and 11%, respec-
tively. The tumor size was <2 cm in 86% of the patients,
while 62% were nuclear grade 1. The surgical procedure
was breast-conserving therapy in 91% of the patients.
SNB-negative patients numbered 430 (87.9%), while 59
patients (12.1%) were SNB-positive. Table 1 shows that
comparative analysis of the clinicopathological charac-
teristics as a function of the SNB-negative/-positive
status found no statistically significant differences.

3.2. Comparison of Adjuvant Therapy in
SNB-Negative and SNB-Positive Patients

Table 2 shows the results of comparison of the types of
adjuvant therapy administered to the SNB-negative and
SNB-positive patients. Axillary radiation was adminis-
tered to 18 of the 59 SNB-positive patients, but to none
of the 430 SNB-negative patients. Chemotherapy was
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administered to 34 of the 59 SNB-positive patients and to
38 of the 430 SNB-negative patients. Finally, hormonal
therapy was administered to a majority of the patients,
regardless of the status of SN metastasis. It is thus clear
that the SNB-positive patients received more potent ad-
juvant therapies, i.€., axillary radiation and chemotherapy,
compared with the SNB-negative patients.

3.3. Events of Recurrence

Table 3 compiles the data on the events of recurrence
(some overlapping exists). The median follow-up period
was 3.7 years, and recurrence was documented in 21 pa-
tients. The types of recurrence were distant metastatic
events in 10 patients (2.0%), axillary node recurrence in
6 patients (1.2%), recurrence in other nodes in 3 patients
(0.6%) and recurrence in the ipsilateral breast in 7 pa-
tients (1.4%). No recurrence was seen in 468 patients.

Table 1. Comparison of clinicopathological findings in
SNB-negative patients and SNB-positive patients (excluding
data for unknown cases).

No. of No. of
SNB-negative SNB-positive
. . p value
patients patients
(n=430) (n=59)
ER
Negative 73 6
NS
Positive 342 52
PgR
Negative 118 10
NS
Positive 297 48
HER2
Negative 369 54
. NS
Positive 28 2
Triple-negative
No 350 51
NS
Yes 47 5
Tumor size (cm)
< 375 47
NS
21-5 55 12
Nuclear grade
1 270 34
2 66 15 NS
3 53 8
Surgical procedure
Breast-conserving 390 56
therapy NS
Mastectomy 40 3

*Score of 3" in immunohistochemistry or fluorescence in situ hybridiza-
tion-positive. ER: estrogen receptor; PgR: progesterone receptor; HER2:
human epidermal growth factor receptor 2; NS: not significant.
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However, after exclusion of 17 patients with contralateral
breast events, 451 patients were considered to have had
no events of recurrence and were used for the subsequent
analyses.

3.4. Comparison of Events of Recurrence in
SNB-Negative and SNB-Positive Patients

Table 4 shows the comparison of the recurrences in the

SNB-negative and SNB-positive patients. No statistically

Table 2. Comparison of adjuvant therapy SNB-negative
patients and SNB-positive patients.

Axillary radiation Chemotherapy Hormonal therapy
No Yes No Yes No Yes

SNB-negative

X 430 0 392 38 96 334
patients

SNB-positive | 18 25 34 15 44
patients
p value 223x 107" 479 x 1077 NS

NS: not significant.

Table 3. Events of recurrence (includes some overlapping).

No. of patients (n = 489) %

No event 451 92.2
Locoregional events 14 2.9
Tumor in breast 7 1.4
Axillary node recurrence 6 1.2
Other node recurrence” 3 0.6
Distant metastasis events 10 2.0
Contralateral breast events 17 3.5

“Other nodes include ipsilateral supraclavicular, subclavicular and internal
mammary nodes.

Table 4. Comparison of events of recurrence in SNB-nega-
tive and SNB-positive patients.

No. of No. of
SNB-negative SNB-positive p value
patients patients
Distant metastasis
Negative 421 58
NS
Positive 9 1
Axillary node recurrence
Negative 426 57
o NS
Positive 4 2
Other node recurrence
Negative 427 59
NS
Positive 3 0
Tumor in breast
Negative 423 59
- NS
Positive 7 0
NS: not significant.
ABCR
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significant associations were found between any of the
types of recurrences and the status of SN metastasis.

3.5. Clinical and Pathological Findings as a
Function of the Recurrence Status

Table 5 shows the associations between the status of
recurrences and the clinicopathological findings evalu-
ated by univariate analysis using Fisher’s exact test and

by multivariate analysis using logistic regression analysis.

The univariate analysis found statistically significant
associations between recurrence and each of the follow-
ing clinicopathological findings: no hormonal therapy,

ER-negative, PgR-negative, HER2-positive, TNBC, a
tumor size of >2.1 cm and a higher nuclear grade. The
multivariate analysis found that recurrence was signifi-
cantly more frequent in patients who had not undergone
hormonal therapy or had a tumor size of >2.1 cm.

3.6. Multivariate Analysis of All
Recurrence-Free Survival

Table 6 shows the results of multivariate analysis per-
formed using the Cox proportional hazards model to
examine for associations between the recurrence-free
survival and the clinicopathological findings. The results

Table 5. Clinicopathological findings as a function of the recurrence status (excluding data for unknown cases).

<Univariate analysis> No recurrence Recurrence” p value
>50 315 15
Age NS
<50 153 6
No 450 21
Axillary radiation therapy NS
Yes 18 0
No 401 16
Chemotherapy NS
Yes 67 5
No 99 12
Hormonal therapy 0.0005
Yes 369 9
Negative 70 9
ER 0.00347
Positive 382 12
Negative 117 11
PgR 0.0115
Positive 335 10
Negative 406 17
HER2 . 0.0424
Positive 26 4
No 387 14
Triple-negative 0.00574
Yes 45 7
<2 408 14
Tumor size (cm) 0.0159
2.1-5 60 7
1 298 6
Nuclear grade 2 76 5 0.00424
3 55 6
Breast-conserving therapy 427 19
Surgical procedure NS
Mastectomy 41 2
. . Negative 411 19
Sentinel node biopsy (SNB) NS
Positive 57 2
<Multivariate analysis> Odds ratio (95% Confidence Interval) p value
No 4.785 (1.727 - 13.245)
Hormonal therapy 0.00261
Yes 1.00
<2 1.00
Tumor size 0.0163
2.1-5 3.590 (1.260 - 10.200)

"Recurrence includes locoregional events and distant metastasis events. = Score of 3" in immunohistochemistry or fluorescence in situ hybridization positive.
ER: estrogen receptor; PgR: progesterone receptor; HER2: human epidermal growth factor receptor 2; NS: not significant.
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Table 6. Multivariate analysis of all recurrence-free sur-
vival.

Odds ratio (95% Confidence Interval) p value
Hormonal therapy
No 8.13 (2.179 - 30.30)
0.0018
Yes 1.00
ER
Negative 58.82 (4.167 - 1000)
0.0025
Positive 1.00
HER2
Negative 1.00
. 0.0013
Positive 13.75 (2.784 - 67.920)
Triple-negative
No 1.00
0.0053
Yes 46.12 (3.112 - 683.500)
Tumor size (cm)
<2 1.00
0.0042

2.1-5 4.31 (1.585 - 11.720)

*Score of 3" in immunohistochemistry or fluorescence in situ hybridization
positive. ER: estrogen receptor; PgR: progesterone receptor; HER2: human
epidermal growth factor receptor 2.

showed that recurrence took place significantly early in
patients who had not undergone hormonal therapy, were
ER-negative, HER2-positive or TNBC, or had a tumor
size of >2.1 cm. In particular, recurrence was extremely
early in ER-negative (odds ratio of 58.82) and TNBC
(odds ratio of 46.12) patients.

4. Discussion

A randomized clinical trial was started in 2001 with the
aim of demonstrating the non-inferiority of non-perfor-
mance of completion ALND in breast cancer patients
with an SN positive for metastasis (IBCSG Trial 23-01)
[11]. No significant differences were found in terms of
the axillary recurrence rate, recurrence-free survival rate
or overall survival rate. The Z0011 randomized trial also
reported the appropriateness of avoidance of completion
ALND even in T1-2 NO patients who were SNB-positive
[4]. The cohort research report released by the U.S.A.
National Cancer Data Base also found that although
ALND was skipped for about 20% of SNB-positive cases
in actual clinical settings, the 5-year axillary recurrence
rate was only 1% [12]. Reflecting those findings, the
NCCN Practice Guidelines issued in 2012 states that
avoidance of completion ALND is an option for SNB-
positive breast cancer patients who satisfy the criteria set
forth in the Z0011 study [5].

Since 2003, with approval from our Ethics Committee,
we have been obtaining written informed consent and
then omitting ALND in NO patients even if they are
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SNB-positive. The median follow-up period for our pa-
tients has reached 3.7 years. Since it was reported that
most events of axillary recurrence in NO patients without
completion ALND occur within 3 years after surgery
[6,13], we felt that our present data were at least good for
the relationship between that therapeutic approach and
disease recurrence. Our analysis of those data showed a
1.2% incidence rate for axillary recurrence in NO breast
cancer patients who underwent only SNB. That recur-
rence rate is comparable to the rates reported by others
[12,14-16], and we think that it sufficiently guarantees
safety in regard to axillary recurrence. In addition, we
found no statistically significant differences between the
status of SN metastasis and the site of recurrence, al-
though the axillary recurrence rate was slightly higher in
patients who had been SNB-positive. All other sites
showed no difference. Our present results provide further
evidence of the reliability of the Z0011 study results [4]
and the NCCN Practice Guidelines recommendation [5].
Taking into consideration the facts that rescue surgery
can still be carried out in the case of axillary recurrence
and that suitable adjuvant therapy is administered to NO
patients even if they are SNB-positive, we think that it is
possible to omit completion ALND in these patients.
Next, we analyzed for associations between recurrence
and the patients’ background factors. Most of the patients
in our present series received adjuvant therapies based on
their disease subtype. In addition, with a median fol-
low-up of only 3.7 years, this study can be considered
short-term. Our univariate analysis found that, with re-
gard to adjuvant treatment, recurrence was significantly
more frequent in patients who had not undergone hor-
monal therapy. This finding seems to mean that patients
who did not receive hormonal therapy were negative for
both ER and PgR. With regard to the malignancy of
breast cancer, our results showed significantly higher
incidences of recurrence in patients who were ER-nega-
tive, PgR-negative, HER2-positive or TNBC, or had a
larger tumor size or a higher nuclear grade. In addition,
our multivariate analysis found that recurrence was sig-
nificantly more frequent in patients who had not under-
gone hormonal therapy or had a larger tumor size. That is,
when adjuvant therapy was administered to NO patients
in consideration of their disease subtype, negative status
for both ER and PgR and the larger tumor size can be
considered independent poorer predictors of recurrence
in the early postoperative stage. There is a possibility that
the tumor size became an independent predictor of re-
currence, exactly because it had not been taken into ac-
count when deciding the adjuvant therapy for our pa-
tients. Moreover, it is possible that the cohort negative
for both ER and PgR (which includes TNBC) includes a
population whose disease has an especially high degree
of malignancy. Our data also indicates that recurrence
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occurs very early in ER-negative and TNBC patients. It
has been proposed that various types are included in
TNBC [17], and it will be necessary to identify the
highly-malignant subtypes having various surrogate
markers and establish appropriate therapeutic approaches
for them.

We selected chemotherapy plus hormonal therapy for
SNB-positive patients even when they had the luminal A
subtype. At present, it is thought that chemotherapy is
not necessary for the luminal A subtype if the number of
metastatic lymph nodes is small [18]. Accordingly, it is
possible that we administered unnecessary chemotherapy
for our SNB-positive patient group. This warrants further
investigation in the future.

The small number of analyzed cases and the rather
short duration of follow-up are other limitations of this
study. Also, this study analyzed the clinicopathological
characteristics of invasive NO breast cancer patients for
association with recurrence, but did not analyze with
regard to survival. In the future, we are willing to per-
form further analyses, including of the relationship be-
tween omitting completion ALND and the survival re-
sults, in a larger number of patients over a longer fol-
low-up period.

5. Conclusion

This study found that completion ALND could be omit-
ted for NO breast cancer patients even if they were
SNB-positive, and provided that appropriate adjuvant
therapy was administered. Also, when suitable adjuvant
therapy was administered to NO patients, even during the
course of short-term observation recurrence was signifi-
cantly more common in patients who were hormone re-
captor-negative or had a large tumor, those results were
shown to be unrelated to whether or not there had been
SN metastasis.
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