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Opftimal Sampling Number of Sentinel Lymph Nodes in Invasive Breast Cancer:
Results of 1,026 Sentinel Lymph Node Biopsies Done by Radioisotope

Jung Eun Choi, Shin Young Park, Myung Hoon Jeon, Su Hwan Kang, Young Kyung Bae!, Soo Jung Lee
Departments of Surgery, 'Pathology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: For isotope mapping, many authors have defined
the sentinel lymph node (SLN) as the one containing isotope
counts higher than the axillary background. However, no
study has sought to define an optimal guideline, and the
number of SLNs needed for precise detection of metastatic
SLNs is still a subject of debate. Accordingly, we set out to
determine the optimal sampling number of SLNs. Methods:
Between January 2005 and December 2008, we enrolled
1,026 patients with primary invasive breast cancer. These
patients had received sentinel lymph node biopsy (SLNB)
using radioisotopes at Yeungnam University Hospital. During
SLNB, ex vivo isotope counts were measured for each SLN.
And, the number and metastatic status of harvested SLNs
were investigated. We defined SLNs as lymph nodes that
show an isotope count >10 times that of the axillary back-
ground. Each SLN was labeled as S1 (highest isotope count),
S2 (second highest), or S3 and so on, in descending isotope-
count-order. If an SLN was positive for metastasis, comple-

tion axillary lymph node dissection was performed. Results:
The mean age of patients was 48.9 years (ranges, 22-83
years). The mean number of removed SLNs was 2.8 (ranges,
1-11). Of the 1,026 patients enrolled, 311 (30.3%) had SLN
metastasis: S1 was positive (S1+) in 258 patients (82.9%),
S2 was positive (S1-, S2+) in 40 patients (12.3%), and S3
was positive (S1-, S2-, S3+) in 13 patients (3.9%). There was
no metastasis in SLNs defined as S4, S5 and so on. The
average number of sampling SLNs until detecting metas-
tasis in S1, S2, and S3 was 1.24 (1-4), 2.45 (2-4), and 3.46
(3-5). Conclusion: During SLNB done using radioisotopes,
for accurate axillary lymph node staging, up to the 3rd iso-
tope-count-order of SLNs should be removed. The average
number of SLNs needed for detecting metastasis in S3 is four.
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Table 1. Baseline characteristics of the patients

Characteristic Mean==SD No. (%)
Age (yr) 489+104
Tumor size (cm) 19+10
No. of SLN 2.831£1.62
T stage
T1 676 (65.9)
T2 341(33.2)
T3 9(0.9)
N stage
NO 690 (67.3)
N1 266 (25.9)
N2 43(4.2)
N3 27 (2.6)
Multiplicity
No 875 (85.3)
Yes 151 (14.7)
Type of operation
Mastectomy 421 (41.0)
BCS 605 (59.0)
Histology
IDC 977 (95.2)
ILC 36 (3.5)
IDC+ILC 13(1.3)

BCS=breast conserving surgery; IDC=invasive ductal carcinoma;
ILC=invasive lobular carcinoma; SLN=sentinel lymph node.
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1,026 patients

with SLNB

[ |
338 patients (33.0%) 688 patients (67.0%)
with LN metastasis with no metastasis
— ALND — only SLNB

311 patients (30.3%)
with SLN metastasis
+non-SLN
metastasis

27 patients (27.7%)
with only non-SLN
metastasis

Figure 1. Metastatic status of axillary lymph nodes.
SLNB=sentinel lymph node biopsy; ALND=axillary lymph node
dissection.

Table 3. Metastatic status of SLN and the corresponding per-
centage of patients on the basis of the order of radioisotope
count

Metastatic status Average no. of No. of

of SLN harvested SLN (range) patients (%)
S1(S1[+]) 1.24 (1-4) 258 (82.9)
S2 (S1[-],52[+]) 2.45 (2-4) 40(12.9)
S3 (S1[-],52[-],S3[+]) 3.46 (3-5) 13(4.2)
S4-8 0(0.0)
Total 311(100.0)

SLN=sentinel lymph node.
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Table 2. Clinicopathologic factors influencing to metastasis in
the sentinel lymph node

Negative SLN  Positive SLN value
No. (%) No. (%) o
Patients 715 (69.7) 311(30.3)
Mean no. of SLN 2.82 2.86 0.85
Age 0.55
>35 664 (69.5) 292 (30.5)
<35 51(72.9) 19 (27.1)
Tumor size <0.01
T1 516 (76.3) 160 (23.7)
T2 195 (57.2) 146 (42.8)
T3 4(44.4) 5 (55.6)
LvI <0.01
No 489 (86.2) 78(13.8)
Yes 204 (46.8) 232(53.2)
Unknown 22 (95.6) 1(4.4)
HER2/neu 0.18
Negative 550 (68.9) 248 (31.1)
Positive 159 (73.6) 57 (26.4)
Unknown 6(50.0) 6(50.0)
ER <0.01
Negative 252 (80.5) 61(19.5)
Positive 462 (64.9) 250 (35.1)
Unknown 1(100.0) 0(0)
Poorly differentiation <0.01
No 343(70.1) 146 (29.9)
Yes 349 (67.9) 165 (32.1)
Unknown 23(100.0) 0(0)
Histologic type 0.99
IDC 681 (69.7) 296 (30.3)
ILC 25(69.4) 11(30.6)
IDC+ILC 9(69.2) 4(30.8)

SLN=sentinel lymph node; LVI=lymphovascular invasion; ER=estrogen
receptor; IDC=invasive ductal carcinoma; ILC=invasive lobular car-
cinoma.

Table 4. The needed number of harvested SLN until identifying
metastasis

Needed No. of No. of No. of Total

no. of patients patients patients no. of
harvested in S1 in S2 in S3 (S1[-], patients
SLN (S1[+])  (S1[-], S2[+]) S2[-], S3[+]) (%)

1 207 0 0 207 (66.6)
2 42 26 0 68 (21.9)
3 7 10 8 25 (8.0)

4 2 4 4 10(3.2)

5 0 0 1 1(0.3)
Total 258 40 13 311 (100.0)

SLN=sentinel lymph node.
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