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Predictors of Non-sentinel Lymph Node Metastasis in Breast Cancer
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Purpose: Sentinel lymph node (SLN) biopsy has been shown
to be accurate in axillary node staging in early breast cancer.
If any SLN is positive, the standard care remains completion
axillary node dissection (ALND). However over 50% of the
patients with metastatic SLNs do not show other non-SLN
metastasis. The purpose of this study was to identify predictors
of non-SLN tumor involvement in patients with metastatic
SLNs.

Methods: We reviewed 387 breast cancer patients in whom
an SLN biopsy was successfully performed using a suba-
reolar injection of *"Tc-Tin colloid.

Results: Among the reviewed patients, 83 patients showed
positive SLNs, and subsequently underwent ALND. In 47 of
83 patients (56.6%), SLNs were the only metastatic nodes.
The following factors were assessed for predictors of non-
SLN metastasis: age of the patient, size, grade, histologic
type, multicentricity of the primary tumor, number of SLNs
removed, number of positive SLNs, number of negative
SLNs, size of the SLN metastasis, percentage of SLNs re-
placed by metastasis, and extracapsular extension (ECE).

By multi-variate analysis, the size of SLN metastasis (<2 mm),
absence of ECE, and the percent replacement (= 10%) were
negative predictors of non-SLN metastasis. Among 18 cases
in which micrometastasis were found in the SLNs, additional
metastasis in non-SLN has been found in 3 cases. This result
suggests that micro-metastasis in a SLN is not a sufficient
condition for not performing ALND. However, in 9 cases, in
which all of three factors (micrometastasis, absence of ECE,
no more than 10% replacement of SLNs by tumor cells) were
present, additional metastasis had not been found in the non-
SLNs.

Conclusion: Although further study is needed to verify the
result, it would seem that the presence of all three factors
(micrometastasis, absence of ECE, no more than 10% re-
place-ment of SLNs by tumor cells) in combination might be
sufficient to safely omit ALND. (7 Breast Cancer 2007;10:95-100)
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Table 1. Clinicopathological characteristics of patients who un-
derwent axillary clearance and predictors of non-sentinel node
metastasis

Variables No. of cases (%) Positive NSLNs (%) p-valuel

Age 0.096
<50 59 (71) 29 (49)
>50 24 (29) 7(29)

Tumor size 0.257
T 39 (47) 14 (36)
T2 43 (52) 21 (49)
T3 1(1) 1(100)

Tumor grade 0.856
Grade 1 17 (21) 8(47)
Grade 2 42 (51) 19 (45)
Grade 3 23 (28) 9(39)

No. SLNs removed 0.970
Single 39 (47) 17 (44)
Multiple 44 (53) 19 (43)

No. of positive SLNs 0.071
Single 57 (69) 20 (35)
Multiple 26 (31) 16 (62)

No. of negative SLNs 0.552
None 50 (60) 23 (46)
Any 33 (40) 13(39)

Pathologic finding 0.064
Invasive ductal 79 (95) 32 (41)
Invasive lobular 3(4) 3(100)
Invasive cribriform 1(1) 1(100)

Size of SLN metastasis 0.008
<2mm 18 (22) 3(17)
2-10 mm 56 (67) 26 (46)
>10mm 9(11) 7(78)

% replacement of SLN by tumor 0.001
<10 11(13) 0(0)
>10-50 30 (36) 10 (32)
>50-100 42 (51) 26 (62)

ECE around the SLN 0.000
Present 44 (53) 27 (61)
Absent 39 (47) 9(23)

Multifocality 0.875
Present 5(6) 2 (40)
Absent 78 (94) 34 (44)

SLN=sentinel lymph node; NSLN=non sentinel lymph node; ECE=
extracapsular extension.
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Table 2. Patients with micrometastasis in SLNs

Size of SLN  ECE around % replacement Metastasis

Creses metastasis (mm) the SLN  of SLN by tumor  to NSLNs
1 04 absent 3 negative
2 0.7 absent 58 negative
3 04 absent 2.7 negative
4 1.2 absent 174 negative
5 1.1 absent 7.9 negative
6 0.8 present 10.1 negative
7 1.2 present 9.6 negative
8 0.8 absent 6 negative
9 19 absent 39.6 negative

10 11 absent 39.7 positive

11 0.8 present 15.4 positive

12 12 absent 20.7 positive

13 0.8 absent 10 negative

14 1 absent 20 negative

15 0.6 absent 20 negative

16 05 absent 10 negative

17 0.4 absent 7.2 negative

18 1.2 absent 10 negative

SLN=sentinel lymph node; NSLN=non sentinel lymph node; ECE=
extracapsular extension.

Fig 1. Micrometastasis in SLNs without metastasis in NSLNs. (A) Micrometastasis with less than 10% replacement, without ECE was
observed in SLNs (arrow, H&E stain, x 40), (B) No metastasis was found axillary NSLNs (H&E stain, x 10).
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Fig 2. Micrometastasis in SLN with metastasis in NSLN. (A) Micrometastasis with ECE was observed in SLN (H&E stain, x 100). (B) Macro-
metastasis larger than 2 mm was found in one of NSLNs of the same patient (H&E stain, x 40).
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