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Purpose: False negative results obtained with the use of a
sentinel lymph node biopsy (SLNB) can result in down stag-
ing of tumors, whereas the use of a more elaborated pathol-
ogical examination of sentinel lymph nodes might lead to
upstaging of tumors. The purpose of this study was to com-
pare results after performing only an SLNB as compared
with performing conventional axillary lymph node dissection
(ALND) without an SLNB in pathologically node negative
(PNO) breast cancer patients. Methods: From April 2004 to
June 2007, SLNBs were performed for patients with primary
breast cancer who had no clinical evidence of a lymph node
metastasis. A total of 272 patients were treated with only an
SLNB. During the same period, 278 patients were confirmed
as pNO after conventional ALND without an SLNB. A prospec-
tively collected database and medical records of these pa-
tients were reviewed. Results: For patients that had under-

gone only an SLNB, there was no local or regional recur-
rence. A distant metastasis developed in four patients (1.5%).
In patients that had undergone ALND without an SLNB, a
recurrence was found in 13 patients (4.7%). Patients that had
undergone only an SLNB showed significantly better disease-
free survival as compared to patients that had undergone
ALND without an SLNB (p=0.032). Conclusion: pNO pa-
tients treated with only an SLNB showed a significantly better
outcome as compared to patients treated with conventional
ALND without an SLNB. These results suggest that perform-
ing an SLNB might result in the upstaging of a subset of
patients who would have been understaged by the use of
conventional ALND.
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INTRODUCTION

Evaluating for the possible presence of axillary lymph
node metastasis is critical to predict the prognosis and
to determine the treatment strategy for those patients

suffering with breast cancer. (1) The use of axillary lymph

Cerrespendence: Wee—Chul Neh

Department of Surgery, Korea Cancer Center Hospital, 215—4
Gongneung—dong, Nowon—gu, Seoul 139-706, Korea

Tel: 02-970-1221, Fax: 02-970-1221

E—mail: nohwoo@kcch, re kr

Received: January 13, 2009 Accepted: July 9, 2009

This article was presented in the spring congress of Korea Breast
Cancer Society on 2008.

265

node dissection (ALND), which has long been performed
to assess the axillary stage, can cause acute or chronic
arm edema and long—term morbidities such as a limita—
tion of shoulder motion, paresthesia of the arm, loss of
sensation or pain. (2—4)

About ten years ago, the use of a sentinel lymph node
biopsy (SLNB) was introduced into the field of breast can—
cer treatment and this has rapidly became one of the
standard methods for axillary staging in many institu—
tions, (5—8) However, several questions have been raised
about the use of only SLNB for axillary staging. A false
negative rate of 2—10% has continuously been reported

for SLNB. (8—11) A false negative result after performing
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SLNB might result in the down—staging of a tumor and
so deprive the patient of a chance for proper manage—
ment, such as chemotherapy. On the other hand, there
is also the possibility of up—staging of a tumor due to a
more elaborated examination of the sentinel lymph nodes
(SLNs) with using multiple node sections and immuno—
histochemical methods, (12-14) There currently are insuf—
ficient answers about what would happen with the sum
of these opposite effects of SLNB, that is, down—staging
versus up—staging.

We have proposed that if down—staging of a tumor after
performing SLNB was more common, then the prognosis
of the pathologically node negative (pNO) patients treated
with only SLNB would be worse than that for the patients
who were treated with conventional ALND. In contrast,
if up staging of a tumor that's due to the more elaborated
examination of the SLINs were more common than a finding
of a false negative result, then the patients who under—
go SLNB only would show a better prognosis than that
of the patients who undergo ALND without SLNB.

At our institution, performing SLNB only has been
done since April 2004 (and after the learning curve peri—
od) to treat those patients with negative SLNs on the
serial frozen sections. In this study, we compared the
outcomes of pNO patients who were treated either with
SLNB only or with conventional ALND without SLNB

during the same time period.

METHODS

Patients

From April 2004 to June 2007, the patients who had a
primary invasive breast cancer smaller than 5 cm and pNO
stage disease and who were treated with SLNB only or
with conventional ALND at Korea Cancer Center Hospital
were considered for the study. The patients who received
SLNB followed by ALND and the patients who were treat—
ed with neoadjuvant chemotherapy prior to surgery were
excluded from the study. The patients with lymph node
metastases larger than 0.2 mm (micrometastases) were
classified as NImic and they were excluded from this study.
The sixth edition of the AJCC Cancer Staging Manual
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was used for staging. (15) The prospectively collected data—
base and medical records of the patients were reviewed
for the following clinical and pathological variables: the
age at the initial diagnosis, the pathological tumor size,
the hormonal receptor status, the expression of c—erb—
B2 and the method of treatment. On immunohistoche—
mistry, strong nuclear staining for estrogen receptor or
progesterone receptor in more than 10% of tumor nuclei
was regarded as positive. Strong and complete cell mem—
brane staining for c—erb—B2 was interpreted as 3+.

The patients were divided into two groups. The SLNB
only group was defined as those patients with negative
SLNs and they did not undergo further ALND. A total of
272 patients were included in this group. The ALND with—
out SLNB group was defined as the patients who were
treated by conventional level I and 1T ALND without SLNB.
Among these patients, the patients who had less than
ten harvested lymph nodes were excluded from this study
to avoid the effect of misclassification due to a small num—
ber of harvested lymph nodes. (16-18) A total of 278 pati—
ents were included in the ALND without SLNB group.

Surgical treatment for the axillary lymph nodes

As both SLNB and ALND have been considered as stan—
dard procedures for axillary staging, the patients were
treated with SLNB or ALND without SLNB at the discre—
tion of the individual breast surgeons and the patients.
For the SLNB, 2-2.5 mCi of “Tc—Tin colloid was injected
at the upper outer subareolar area on the day of surgery
or in the afternoon of the day before surgery. (19) A lym—
phatic scintigram was obtained for each patient. In the
operating room, a hand—held gamma detector (World of
Medicine, Berlin, Germany) was used to locate the SLNS,
For the ALND without SLNB, conventional level I and II
axillary lymph node dissection was performed without
SLNB.

Histopathological evaluation of the lymph nodes
The harvested SLNs were submitted to the pathology

department for immediate frozen section diagnosis. For

the intraoperative evaluation, SLNs with diameters <5

mm were bisected, whereas the nodes that measured >5
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mm were sectioned every 2 mm. For each sample, two
frozen sections that were made at 50 ym intervals were
stained with hematoxylin and eosin (H&E staining). For
the definite histology, four sections at 50 #m intervals
were cut from a paraffin block. Three sections were stain—
ed with hematoxylin and eosin and the remaining section
was immunostained with a monoclonal antibody against
cytokeratin. According to the sixth edition of the TNM
Staging System, when a micrometastasis (>0.2 mm and
<2 mm) was found, then the cases were classified as
Nlmic and they were excluded from this study, while
tumors with isolated tumor cells (<0.2 mm; ITCs) were
classified as pNO.

The axillary lymph nodes harvested by ALND were
bisected along the longest diameter and a section was
taken from each halve. H&E staining and cytokeratin
immunostaining were routinely performed for all sec—

tions.

Radiotherapy and systemic treatment

For the patients treated with a lumpectomy, the ipsi—
lateral breast was treated with a total dose of 50-50.4 Gy
of radiation. The axillary and supraclavicular areas were
not included in the irradiation field. Adjuvant chemo—
therapy was administered to most of the patients. The
patients who did not receive chemotherapy were those
patients who were considered to have a minimal risk of
recurrence (a tumor size <1 cm, a histological grade of 1,
a hormone receptor positive status and they were post—
menopausal). All the patients with a hormone receptor
positive tumor received adjuvant tamoxifen or aromatase

inhibitors after completion of chemotherapy.

Statistical analysis

The probabilities of disease free survival were calculat—
ed by using the Kaplan—Meier method and these values
were compared by means of the log—rank test. Compa—
rison of the patient characteristics for the SLNB only
group and the ALND without SLNB group was done with
the use of the chi—square test. A p—value <0.05 was

regarded as statistically significant.
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RESULTS

The demographic and pathological characteristics

The study population was comprised of 550 patients,
including 272 patients in the SLNB only group and 278
patients in the ALND without SLNB group. The mean
patient age at diagnosis was 49.6 yr (age range, 26—83 yr).
There were no differences for the age of the 2 groups at
the time of diagnosis, the TNM classification, the histo—
logical grade, the hormone receptor status or the expres—
sion of HER2 between patients in the SLNB only group
and the patients in the ALND without SLNB group (Table
1). In the SLNB only group, seven patients were identified
who had a lymph node metastasis of smaller than 0.2 mm
(ITC). In the ALND without SLNB group, no patient were
reported as having ITC.

Treatment characteristics

The proportion of patients who were treated with a

lumpectomy was higher in the SLNB only group. Radio—

Table 1. Clinicopathological characteristic of patients

SLNB only ALND without
(n=272) SLNB p-value
- (n=278)
Age (yr, mean£SD) 49.1+£9.0 50.1+£10.1 0.243
Tumor size (cm, mean+SD) 1.7+0.8 1.8+10 0.053
T classification 0.105
T 189 (69.5%) 175 (62.9%)
T2 83(30.5%) 103 (37.1%)
Histology grade 0.160
G1 70(25.7%)  61(21.9%)
G2 107 (39.3%) 124 (44.6%)
G3 79(29.0%) 67 (24.1%)
GX 16 (5.9%) 26 (9.4%)
Hormonal receptor status 0.454
ER+ or PR+ 166 (61.0%) 166 (59.7%)
ER-and PR- 81(29.8%)  93(33.5%)
Unknown 25(9.2%) 19 (6.8%)
c-erb-B2 status 0.462
0, 1+ of 2+ 192 (70.6%) 194 (69.8%)
3+ 52(19.1%) 62 (22.3%)
Unknown 28(10.3%)  22(7.9%)
Follow-up period 283+111 278+£118 0.575

(month, mean=+SD)

SLNB=sentinel lymph node biopsy; ALND=axillary lymph node dis-
section; ER=estrogen receptor; PR=progesterone receptor.



268

therapy was performed more often in the SLNB only
group, but none of the patients had received radiother—
apy for an axillary lymph node (Table 2). The incidence
of administering chemotherapy and hormonal therapy

were well balanced between the patients of both groups.

Recurrence
During the mean follow—up period of 27.4 months, a

recurrence developed in 17 patients (3.1%). In the SLNB

Table 2. Treatment details

SLNB only ALND without
(n=272) SLNB p-value
a (n=278)

Breast operation <0.001
Mastectomy 98 (36.0%) 199 (71.6%)
Lumpectomy 174 (64.0%) 79 (28.4%)

Chemotherapy 0.154
CMF 238 (87.5%) 257 (92.4%)
Anthracycline-based 18 (6.6%) 11 (4.0%)

chemotherapy
No 16 (5.9%) 10 (3.6%)

Hormonal therapy 0.312
Yes 190 (69.9%) 183 (65.8%)

No 82 (30.1%) 95 (34.2%)

Radiotherapy <0.001
Yes 174 (64.0%) 79 (28.4%)

No 98 (36.0%) 199 (71.6%)

SLNB=sentinel lymph node biopsy; ALND=axillary lymph node dis-
section; CMF=cyclophosphamide, methotrexate, 5-fluorouracil.
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Figure 1. Actuarial curves showing disease-free survival. The
disease-free survival of the sentinel lymph node biopsy (SLNB)
only group was significantly better than that for the axillary lymph
node dissection (ALND) without SLNB group.
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only group, there was no local or regional recurrence.
Distant metastasis was found in four patients (1.5%). In
the ALND without SLNB group, there were 13 cases 4.7
%) of disease recurrence, one case of regional recurrence
and 12 cases of systemic relapse. The disease—free sur—
vival of the SLNB only group was significantly better than
that for the ALND without SLNB group (p=0.032) (Figure
1). Age at diagnosis, T stage, hormonal receptor status,
c—erb—B2 status and radiation therapy does not have any

significant relation with disease recurrence (Table 3).

Table 3. Analysis of factors associated with disease-free survival

Mean interval
) Disease to disease
Risk factors p-value
recurrence  recurrence
(£ SE, months)
Age at diagnosis (yr) 0.404
<50 8 50.4+0.5
=50 9 50.2+0.5
T classification 0.262
T 9 50.7+0.4
T2 8 495+0.8
Hormonal receptor status 0.381
ER+ and/or PR+ 10 50.1+£05
ER- and PR- 7 50.1+£0.6
c-erb-B2 status 0.687
0, 1+ of 2+ 11 499+05
3+ 5 50.0+0.8
Unknown 489+0.8
Histologic grade
G1 1 515+03 0.075
G2 6 50.2+0.6
G3 8 47.8+0.8
GX 2 475+14
Breast operation 0.157
Mastectomy 12 49.8+0.6
Lumpectomy 50.7+0.4
Hormonal therapy 0.462
Yes 10 50.4+05
No 7 48.6+0.6
Radiotherapy
Yes 5 50.7+£0.4 0.162
No 12 49.8+0.6
Chemotherapy 0.366
Yes 17 50.2+0.4
No 0 -
SLNB 0.032
SLNB only 4 51.0+0.3
ALND without SLNB 13 495+06

SLNB=sentinel lymph node biopsy; ALND=axillary lymph node dis-
section.
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DISCUSSION

Although the use of SLNB has become the standard
approach for axillary staging in many medical centers,
some critical questions still remain unanswered. (20—24)
The biggest concern with utilizing SLNB is its false—nega—
tive rate, which is about 2—10% as reported in most stud—
ies.(8-11) The prognostic consequences of such false—
negative findings are still unclear. Theoretically, a false—
negative SLNB might have a negative impact on the prog—
nosis of patients for two reasons. First, undetected meta—
static tumor in an axillary lymph node may cause loco—
regional recurrence or it might be a source of distant
metastasis. Second, false—negative findings on SLNB
might result in the down—staging of tumors, and sys—
temic adjuvant therapy might be unjustly omitted for a
subset of patients. In contrast, SLNB can result in the
up—staging of a tumor due to the elaborated pathological
evaluation of the SLNs such as characterization of the
serial sections and immunohistochemical analysis that
is practically just not possible to do for the conventional
ALND specimens,

A couple of prospective randomized trials have been
conducted to compare the use of SLNB with ALND. In
the Milan trials, the disease—free survival and the over—
all survival of the patients who underwent SLNB were
at least equivalent to the DFS and OS of the patients who
underwent ALND. (25) In contrast, the Gruppo Interdis—
ciplinare Veneto di Oncologia Mammria (GIVOM) trial
group recently reported that both the disease—free sur—
vival and the overall survival were slightly worse for the
patients who underwent only SLNB as compared to the
patients who that underwent SLNB followed by ALND.
However, in this study, the false negative rate after SLNB
was significantly higher than that of the other previous
series (16.4%).(26) Therefore, the definitive comparison
between SLNB and ALND would be possible by evalu—
ating the long—term results from a large randomized
trial such as the National Surgical Adjuvant Breast and
Bowel Project (NSAB) B—32 study. (27)

Although performing SLNB has reduced the morbidity
associated with ALND and it has increased the quality of
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life of breast cancer patients, we do not believe that the
use of SLNB can improve the individual patient's prog—
nosis as compared with ALND because SLNB is consid—
ered to be one of the staging procedures rather than being
a treatment modality. Thus, if there is a difference in the
prognosis of the patients with the same stage disease
between the patients who undergo SLNB and the pa—
tients who undergo ALND, this is most likely due to stage
migration. It has been reported that SLNB might cause
up—staging. Vanderveen et al.(14) have demonstrated an
approximate 5% shift of patients from NO to N1 disease
after the start of performing SLNB, and this suggests that
SLNB is more sensitive than ALND for the detection of an
early nodal metastasis. Maaskant et al. (12) also reported
a significant increase in the proportion of patients with
positive nodes after the introduction of SLNB, and this
suggests that SLNB has led to up—staging of tumors.
However, the results of these studies might be confound—
ed by other time—dependent variables as comparisons
were made between patients who were treated in differ—
ent time periods, that is, before and after the implemen—
tation of SLNB., Few studies have compared the outcomes
of patients with the same pathological stage and who were
treated with SLNB only versus the patients who were
treated with conventional ALND during the same period.

In our institution, after confirmation of the low false—
negative rate after performing SLNBs through a learning—
curve period, ALND has not been done for the patients
with negative SLNs, as determined by the serial frozen
section diagnosis. During the same period, a similar num—
ber of patients were treated with conventional ALND
based on the preference of the individual breast surgeon
and the patient's preference because ALND still remains
one of the standard treatments for breast cancer patients.
In this study, we compared the disease—free survival of
pNO patients and we found that the prognosis of the pNO
patients who were treated with SLNB only was signifi—
cantly better than that of the patients who were treated
with ALND without SLNB. This is not a randomized study,
but the clinical and pathological characteristics were not
different between the two groups and other treatments

such as chemotherapy and hormone therapy were applied
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to patients under the same conditions, and this made it
possible to compare between the two groups. Of note, after
a median follow—up of 27.4 months, none of the patients
in the SLNB only group developed axillary recurrence. The
possible explanation for the absence of regional recur—
rence in the SLNB only group is the low incidence of false
negative cases, and this validates the results of a previ—
ous study. (28) In addition, it has been suggested that most
occult metastases in axillary nodes would not progress
to clinically overt axillary recurrence. In the Milan trial,
only one out of 167 SLN negative patients developed an
axillary recurrence, even though approximately eight
patients were estimated to have occult axillary involve—
ment. (25) Hwang et al.(24) have recently reported that for
196 patients with positive SLNs and who did not undergo
complete ALND, none of the patient had an axillary recur—
rence, as seen over a median follow—up period of 29.5
months,

This study has some limitation because it was retro—
spective surgery. First, mastectomy was more frequently
performed in the ALND group. However, It is already
well known that the survival is not different between the
mastectomy and breast conserving therapy. All patient
received lumpectomy in this study were treated by radia—
tion therapy. Therefore, we considered this difference
between two groups would not affect the result of this
study. Second, the mass size of the SLNB only group had
tendency to be smaller than that of the ALND group. Even
though the difference was little, it could have influence

on this result as selection bias.

CONCLUSION

In the present study we found that the prognosis of
the pNO patients treated with SLNB only was significantly
better than the prognosis of the patients treated with
ALND without SLNB. This finding strongly suggests that
the use of SLNB leads to up—staging of tumors, and the
effect of this up—staging might surpass the possible nega—
tive impact on the prognosis of patients that is due to a
false—negative result after SLNB. However, because it

is only a short—term follow—up results, a long term follow—
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up results are needed to make a definitive conclusion.
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