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The Classification of Sentinel Lymph Node
According to Radioactivity in Breast Cancer

Chang Suk Baek, M.D., Soo Yong Park, M.D., Su Hwan
Kang, M.D. and Soo Jung Lee, M.D.

Purpose: The sentinel lymph node (SLN) biopsy represents
a new standard method for axillary staging in patients with
breast cancer. Although the radioisotope technique has been
used to identify SLN, no standard for radicisotope success
has been defined. In this study, we intended to define the
threshold level of radioactivity which could predict all cases
of positive SLN.

Methods: SLN biopsy was performed in 86 patients with
clinical stage T1-2, NO breast cancer, using both isotope
(*®™c-ASC or ®™Tc-HSA) and blue dye. All lymph nodes
having higher isotope counts than the background were
sampled. The nodes with the three highest radioactivities
were identified as S1, S2 and S3 and the predictive value
of metastatic SLN was analyzed according to the level of
SLN-to-background ratio.

Results: SLN was successfully identified in 100% of the 86
patients, with 10.5% (9/86) of SLN identified by isotope
alone and 1.2% (1/86) by blue dye alone. Metastasis of
axillary lymph node was documented in 35 of 86 (40.7%)
and the false negative rate of SLN metastasis was 8.6%
(3/35). In 33 SLN metastatic cases, the node with the
highest count (S1) contained metastasis in 29 (87.8%), but
in 4 (12.2%) it was benign. The sensitivity of metastatic SLN
was 91.4% (32/35) when only S1, S2 and S3 were biopsied.
Although three patients had metastasis in S3, there were
concurrent metastases in S1 or S2. Metastatic rates accord-
ing to SLN-to-background ratios, of 1~4, 5~9, 10~ 20,
21~50, and >50 were 5/43 (11.6%), 8/43 (18.6%), 8/43
(18.6%), 7/43 (16.3%) and 15/43 (34.9%) respectively and
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there was no statistical significance (P=0.261). However,
SLN with higher radioactivity had a higher metastatic rate
(P=0.004).

Conclusion: There was no optimal SLN-to-background ratio
capable of identifying positive SLN in all cases but SLN
with higher radioactivity had a higher metastatic rate. To
reduce false negative rate, SLN biopsy requires the removal
of all nodes higher than background regardless of the
relative magnitude of counts and requires using both radio-
isotope and blue dye and the removal of all clinically sus-
picious non-SLN. (J Korean Surg Soc 2003;65:382-388)
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Table 1. Clinicopathological features of the patients

Characteristic Patients number (%)
Age (years)
<40 13 (15.1)
40~59 61 (70.9)
>60 12 (14.0)
Tumor size
T1 53 (61.6)
T2 33 (384)
Tumor stage
I 35 (40.7)
JIE] 32 (37.2)
IIb 12 (13.9)
IIla 6 (7.0)
Illc 1 (1.2)
Tumor location
Upper outer 44 (51.2)
Lower outer 11 (12.8)
Upper inner 21 (244)
Lower inner 4 (4.6)
Central 6 (7.0)
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Table 2. Method of SLN detection and frequency of nodal meta-
stasis

Detection method No. of patients (%)

SLN found by:
Isotope 85/86 (98.8)
Dye 77/86 (89.5)

76/86 (88.4)
9/86 (10.5)
1/86 (1.2)

86/86 (100)

35/86 (40.7)

Isotope and dye

Isotope only

Dye only

Isotope and/or dye
Axillary node-positive
Node status by tumor size

Tl

T2

19/35 (54.3)
16/35 (45.7)

SLN = sentinel lymph node.
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Table 3. Characteristics of sentinel 1, 2 and 3

Sentinel 1 (%)

Sentinel 2 (%) Sentinel 3 (%)

Mean number 1.5+0.1

Detection rate 85/86 (95.8)

1.3£0.1 1.4£0.1
53/86 (61.6) 15/86 (17.4)

Dye positive rate 69/85 (81.2) 36/53 (67.9) 6/15 (40.0)
Radioactivity 1076.9+277.3 238.9+70.7 82.3+27.3
SLN/BG ratio 134.0£39.3 26.5£7.0 16.2£7.5
Rate of SLN metastasis 29/85 (34.1) 11/53 (20.8) 3/15 (20.0)
SLN = sentinel lymph node; BG = background.
Table 4. Method of ALN sampling and positivity of ALN I 191.2%)01 T 86 F et YA E A= 4y
Slol= 119 M= 219 S gqH
No. of patients (%) (51.2%), 3tl= 1178(12.8%), 74N S 2178 (24.4%), SIS 47
(4.6%), AT 6B (7.0%)°1Ut. F& Yoz 7 B
SLN removed only 3/86 (3.5) E&2o] 457 (523%), WE IAF FHEAE 351
i]ii and leve% 1 removed 2.;)/22 (2(6)3) 40.7%), 9ot S AAAE L AT HIE A& 6
MELasasis /86.(40.7) (7.0%)°] 1 Th(Table 1),
SLN only 21/35 (60.0)
SLN and level 1 12/35 (34.3) 2) ZIA 2=
Level 1 only 2/35 (5.7) )
B4 lerFos YAze e ¢ AN AT
ALN = axillary lymph node; SLN = sentinel lymph node. 98.8%(85/86)°] 1 = 89.5%
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o7 ZA3td §19 AAFZHY AFE 1.520.1 (1~5)70
gom, S2 1.3+0.1 (1~5)71, S3 1.4+0.1 (1~3)7/hgon
S4= %49*4. Dyeoll G ¥ A%+ SI (n=85), S2 (n=53), S3
(=15)7} Z+7} 699, 36, 6ol ATt WAL oJoFFo R
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Azt 73AE] Aepd @] vle Z47b 134.0+393 (3~
3167), 26.5+7.0 (1.7~333), 16275 2~117)°|1e™ 7+
A PZ Ao Aol&& S1, 82, S3 2+t 34.1% (29/85), 20.8%
(11/53), 20.0% (3/15)°] ATH(Table 3).
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slor= AL}
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A EZ Ao o]z} &l 339 F S1%, S13} S2 18]
81, S2, S3 EFo o7l @ A= 27 207 (20733,
60.6%), 67 (6/33, 18.2%), 17 (1/33, 3.0%)°] o™, s2q+ A
o]¥ A% 49 4/33, 122%), S13} S30l| Hol¥ A7} 29
(2/33, 6.1%)°1 AT} S47kA] A 7o) H A= glleH v
= 3“%11/\% S30] Zol7h SRIEAAIRE, 35 8] ¢ =5 Sl
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Table 5. Sensitivity, specificity, and false-negative rate of SLN
biopsy

Characteristics No. of patients (%)

SLN biopsy procedures

Sensitivity 32/35 (91.4)
Specificity 51/51 (100)
False-negative 3/35 (8.6)
SLN positive but hottest SLN benign 4/33 (12.2)
Projected false-negative rates

If only hottest SLN removed 7/35 (20.0)
If hottest and all blue SLN removed 4/35 (11.4)
If all focally hot and all blue SLN removed  3/35 (8.6)

SLN = sentinel lymph node.

Table 6. Metastatic status of SLN in the 33 SLN-positive patients

Positive SLN No. of patients (%)

S1 only 20/33 (60.6)
S1+82 6/33 (18.2)
S1+52+83 1/33 (3.0)
S2 only 433 (12.1)
S1+S3 2/33 (6.1)

SLN = sentinel lymph node.
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Table 7. Metastatic rate of 61 SLN according to S1, S2 and S3
in 33 SLN-positive patients

No. of metastatic SLN

SLN

No (%) Yes (%)
s1 433 (12.1) 29/33 (87.9)
2 9/20 (45.0) 11/20 (55.0)
S3 5/8 (62.5) 3/8 (37.5)
Total 18/61 (29.5) 43/61 (70.5)

P=0.004 by the chi-square test for the comparison of metastasis
of 61 SLN according to S1, S2 and S3 in 33 SLN-positive patients.
SLN = sentinel lymph node; BG = background.

Table 8. Metastatic rate of 61 SLN according to the node/
background ratio in 33

No. of metastatic SLN

SLN/BG

No (%) Yes (%)
1~4 6/11 (54.5) 5/11 (45.5)
5~9 2/10 (20.0) 8/10 (80.0)
10~20 4/12 (33.3) 8/12 (66.7)
21~50 3/10 (30.0) 7/10 (70.0)
>50 3/18 (16.7) 15/18 (83.3)
Total 18/61 (29.5) 43/61 (70.5)

P=0.261 by the chi-square test for the comparison of metastasis
of 61 SLN according to the node/background ratio in 33 SLN-
positive patients. SLN = sentinel lymph node; BG = background.
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224, S1, 82, S35 Ml S W Arpd o] x2S
AAHZA Y Hol&o] =ATHP=0.004, Table 7).
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