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Predicting the Status of the Nonsentinel Lymph
Nodes in early Breast Cancer Patients with
Positive Sentinel Lymph Nodes

l-Kyun Lee, Seung Ah Lee, Joon Jeong, Byeong- Woo
Park, Woo Hee Jung Soon Won Hong', Ki Keun Oh’,
Yong Hoon Ryu’ and Hy-De Lee

Departments of Surgery, 'Pathology, *Radiology and *Nu-
clear Medicine, Yonsei University College of Medicine,
Seoul, Korea

Purpose: The need for completion axillary lymph node
dissection, even in early breast cancer patients with a po-
sitive sentinel lymph node, has been questioned. The
purpose of this study was to determine the factors that
predict the presence of metastasis in non-sentinel lymph
nodes (NSLNs) when the sentinel lymph node (SLN) was
positive.

Methods: Between December 1998 and June 2004, the
records of 104 early breast cancer patients with a positive
SLN and who underwent completion axillary lymph node
dissection were reviewed. The clinicopathological features
in SLN-positive patients were evaluated as possible pre-
dictors of metastatic NSLN.

Results: Forty four (42.3%) of the 104 patients with
positive SLN had metastatic NSLNs. In a univariate analy-
sis, unicentric multifocality (P=0.016), lymphovascular inva-
sion (P=0.006) and SLN metastasis larger than 2 mm (P=
0.003) were associated with positive NSLN findings. The
number of SLNs removed was significantly associated as
a negative predictor (P=0.043). A multivariate analysis
revealed that SLN metastasis >2 mm (P=0.021) and
lymphovascular invasion (P=0.040) were independent pre-
dictors of metastatic NSLN.
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Conclusion: The likelihood of metastatic NSLNs correlates
with the size of the largest SLN metastasis and the pre-
sence of lymphovascular invasion of the primary tumor.
Even though in early breast cancer with positive SLNs,
incorporating these factors may help determining which
patients would benefit from additional axillary lymph node
dissection. (Journal of Korean Breast Cancer Society
2004;7:268-274)

Key Words: Early breast cancer, Nonsentinel node meta-
stasis, Predictive factors
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I A 2417k ool 30MBq (0.8mCi)2] Tc-99m anti-
mony trisulfide colloidE 1 mle] Al A2 3] 4sle]
92 39 §5 79l 338 WA 4ele] FAstelet
(subareolar, intradermal injection). FA} 3 Zku} FjellelE
o] 83} # ZHl(anteroposterior view), Z¥(lateral view)
zHzAEE Adstel PANZAY EA o2 Hel
sttt = Aol vkl 7% 7] (Navigator Gamma Gui-
dance system, USSC)& ol S3to] AR ZAS) Atk 9]
A% Helsn 9 %e] FAsto] dZAzAE 4o 1A
o vt EAH A8 o] FAYTE BAF 9
% 2avel AATE HER P 4279 BAR
(probe) & o] &3lo] F9]o) WA FEH Y 22 AR
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Aol 2 e FpHer FAHZAE 2
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2 af o o

sl ohE A4t glew AAR FAIEZA S HEE
(Hematoxylin-Eosin)ed ¥ =7 A% 7 A g rapid CK-IHC
(cytokeratin immunochistochemistry) ZAAHE A]3§(20001d 12
YRE] Aelsich A AL 2UYS AgA gk

- T
.
3) ZAETHO| £ WalsE HA}

1) 82 ZFAL ZAE 24 H2AS 3588 H
22te] z7l Wtel Go} 24'ColA A AR shol
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Aldstedeh. SAAH
Aslgdr}. Rapid CK-THCS] 42 Labeled Streptavidin-Biotin
o] 4} (Zymed Laboratory, South San Francisco, CA)2. & A]
gelodom £oEE A7 &F 200] % ch(Table 1).

@ o2 BUE S8 YTENAMN: 44 % HEEYA
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o I
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Aol A H Aol
Aol W9le) =717} 2 mm olsh2 A ejsglon] HAE
7} Roln ASE Asletsit.

Table 1. Protocol for rapid immunostaining of frozen sec-

tions
1. Fixation in acetone 1 min
2. Air dry — Buffer
3. 3% H,0O: 2 min
4. Washing
5. Normal blocking sol.* 2 min
6. Primary antibodyJr 4~5 min
7. Washing
8. Apply biotinylated antibody* 2 min
9. Washing
10. Streptavidin-HRP* 2 min
11. Washing
12. Color development with DAB 1~2 min
13. Counter staining with hematoxylin
14. Alcohol — Xylene — Mounting

*Cap-Plus Kit, Zymed, San Francisco, CA, *Cytokeratin
(PAN), 1 : 50, Newcastle, UK
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v ZARIZA o] Ho| d|& AAE go} Bl 3ty

7 o5, i F4Y =& Hedd A, A" 724
AZAY &, Mol FYS BAYZAL St Ao Y9
A7) 5-& Pearson’s chi-square test 9} 2] ~el 3] H 54
(logistic regression model).2. & tlwzk g vlwigk RAS 3
gl P-valuer §-25F 0.05E ZAAsg o, R E &4
d BE4-L SPSS 11.0 for Windows (SPSS Inc., Chicago,
USAYE o] &3l4itt.

Table 2. Patient and tumor characteristics

Characteristics Patients, Number
Age (years)
median (range) 46 (23~176)
mean 46.78 +8.99
Operation (%)
Mastectomy 76 (73.1)
Breast conserving surgery 28 (26.9)
Patients with positive NSLNs* (%) 44 (42.3)
Lymph nodes,
Toatal axillary lymph node
Median (range) 13.0 (5~35)
Mean 14.01£591
Removed SLNs'
Median (range) 1.0 1~-6)
Mean 1.67£1.07
Positive SLNs
Median (range) 1.0 (1~5)
Mean 1.0+0.67
Removed NSLNs
Median (range) 11.0 (4~34)
Mean 12.31+6.01
Positive NSLNs
Median (range) 2.0 (1~30)
Mean 4.18+5.89
Tumor size (cm),
median (range) 2.45 (0.9~6.0)

mean 2.56+1.10
Tumor location (%)

Upper outer 54 (51.9)
Lower outer 14 (13.5)
Upper inner 18 (17.3)
Lower inner 3 (0.3)
Central 15 (14.4)

*= nonsentinel lymph nodes; "= sentinel lymph nodes.

e 1

A S F7F A% 46AICHH 23~T64])0lH,
Auk Foko]l HF F7|E 256+1.10 cm (HY 0.9~6.0
cm)o]Gek. 3k} 191 AAH AA FzA F7 M
= IHCES 5~350)0lH, o] F FATHAZ AT} v ZHA |
A9 HAF MFeE 247 1.6721.0704Y 1~67)%t
1231+601CHS 4~34M)Ach w3 Ao] ke 7HA
HzAe 2+ Are NCES 1~k v g =
Aol o] ;A At 47 @2.3%)01A2H, FolH ]
FA-ZA Y F7F Mee 2ACHS 1~-30/) e, 3
MGE 4.18+5.897]1 % cH(Table 2). '

o A4 Fa(P=0.016), =¥ -8 (ymphovascu-
lar invasion)(P=0.006), A A" ZA|FZA ] A EA =
ZA Aol AANP=0.043), ZAFZAL] He| =V
(P=0.003)7} whuier BAoA] EASGHoZ ouj7} 219
o, o] 740l YZEH PEP=0040), FAYEH
o] Z7|(P=0.021)= v #F EAolA me on] & ¢
QA2 Lhehkeh Aol ZAUZ AL Ho| 277} ulA
Aol(<20 mm)E Veht $kall= 18" o g 1 F ©hA 2

LGN MY Hol§ wshont, AL
(>20 mm)E E.<l 3k} 86 A5 427 (48.8%)00 A
HRARZAR} G Aew veh) ZAYZAo
Aol ¥4 A% 1 =7} m ARz A ) Aolo} 717

#= e ARE BAch e, 9 £49] 3]s 1
a7zt E75 Heo| A ngA-H ZA ] Fulste A
HE5 Hyout BAGH Aule §ch(Table 3).
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Table 3. Correlation between clinicopathologic features and positive NSLN*

Variable Patients, Number Ratients with P-value
(N=104) positive NSLN' (%) Univariate Multivariate
Patient characteristics 0.448
Premenopause 69 31 (44.9)
Postmenopause 35 13 (37.1)
Primary tumor characteristics
Tumor size (cm) 0.271
<2 37 13 (35.1)
>2 67 31 (46.3)
Tumor stage 0.476
T1b 2 0
Tlc 35 13 (37.1)
T2 64 30 (46.9)
T3 3 1 (33.3)
Histological subtype 0.647
Ductal 97 40 (41.2)
Lobular 3 2 (66.7)
Others 4 2 (50.0)
Multifocality (unicentric) 0.016 0.055
Yes 7 6 (85.7)
No 97 38 (39.2)
Histologic gradeJr 0.091
1 32 9 (28.1)
I 41 22 (53.7)
I 21 9 (42.9)
Nuclear grade’r 0.406
I 10 4 (40.0)
I 64 30 (46.9)
il 20 6 (30.0)
Lymphovascular invasion 0.006 0.040
Yes 13 10 (76.9)
No 88 32 (36.4)
Estrogen receptor status 0.679
Positive 73 32 (43.8)
Negative 28 11 (39.3)
Progesterone receptor status 0.679
Positive 73 32 (43.8)
Negative 28 11 (39.3)
Her-2/neu status 0.196
Positive 58 28 (48.3)
Negative 27 9 (33.3)
SLN*® characteristics
No. of SLNs removed 0.043 0.285
1 64 33 (51.6)
2 22 5227
=3 18 6 (33.3)
No. of positive SLNs 0.139
1 82 35 (42.7)
2 15 4 (26.7)
=3 7 5 (71.4)
Size of largest SLN metastasis (mm) 0.003 0.021
<2 18 2 (1.1
>2 86 42 (48.8)

*= nonsentinel lymph node; T= modified bloom-richardson grading; T= black’s grading (reverse); S~ sentinel lymph node.
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Table 4. Correlation between the four risk groups based on the unfavorable predictive factors* and the percentage of patients
with NSLN metastases and the number of involved NSLNs per patients with positive SLNs'

No. of involved NSLNs

Risk groupsfunfavarable Patients Patients with
predictive factors, n n positive NSLNs, n (%) Mean Median Range
0 16 1(63) 1.0 1.0
1 69 28 (40.6) 2.68 1.0 1~13
2 14 11 (78.6) 5.36 3.0 1~21
3 2 2 (100) 8.5 8.5 2~15

* = unfavorable predictive factor were metastases size >2 mm, lymphovascular invasion and multifocality;

with known value for all three significant predictive factors.
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