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Detection of Breast Cancer Micrometastases
in Sentinel Lymph Nodes

Sung-Won Kim, M.D., Sung-Shin Park, M.D*., Soo-Jung Ahn, M.S,,
Hee Joon Kang, M.D., Yeo-Kyu Youn, M.D., Seung Keun Oh, M.D.,
Kuk Jin Choe, M.D. and Dong-Young Noh, M.D.

Department of Surgery, Department of Pathology*, Seoul National University,
College of Medicine

Purpose: Axillary lymph node status is a powerful prognostic factor in breast carcinoma.
However, patients without axillary lymph node metastases are not completely devoid of risk for
relapse. And the axillary lymph node micrometastases will significantly contribute to the selection
of high-risk patients. Recently, sentinel lymph node(SLN) biopsy has been proposed as a
potential alternative to full axillary lymph node dissection for staging breast carcinoma. To
validate this hypothesis, the distribution of occult metastases in sentinel and nonsentinel lymph
nodes was evaluated. Materials & Methods: Twenty patients who underwent SLN biopsy
followed by axillary lymph node dissection during March and July 2000 due to breast carcinoma
at Seoul National University Hospital were evaluated. Thirty SLN devoid of metastasis by
hematoxylin and eosin(H&E) staining were evaluated for micrometastases by Pan-cytokeratin
immunohistochemistry(THC) and Reverse Transcriptase Polymerase Chain Reaction(RT-PCR)
using Keratin 19 mRNA and MUC1 mRNA. Nonsentinel lymph nodes(NSLN) were also
evaluated by Pan-cytokeratin THC. Results: One out of 30 SLNs(3.3%) had occult metastases by
THC and 4 out of 30 SLNs(13.3%) had occult metastases by RT-PCR. NSLNs devoid of
metastases by H&E stain were proved to be free of micrometastases by IHC. Conclusion: THC
and RT-PCR are sensitive methods for detecting micrometastases than conventional H&E staining
alone. If SLN is tumor free by IHC or RT-PCR, we can assume that the remaining lymph nodes
in the axilla are also tumor free and SLN biopsy can be a substitute for axillary lymph node
dissection. (Journal of Korean Breast Cancer Society 2000;2:115~124)
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Table 1. Clinical data on patients with breast

Table 2. Pathologic data on patients with breast

cancer cancer
Number of patients (%) Number

Total o 237 of patients (%)

Age(years) Histologic type 17(85)
Mean 44.1 Invasive ductal carcinoma 1(5)
Range 25-59 Microinvasive carcinoma 2(10)

Menopausal status Mucinous carcinoma
Pre- 12(60) Tumor size(cm)

Prei-and post- 8(40) 0-1.0 2(10)

Location 1.1-2.0 7(35)
Upper inner 6(30) 2.1-3.0 11(55)
Upper outer 9(45) Multiple tumor 2(10)
Lower outer 3(15) Nuclear grade(Black’s)

Subareolar 2(10) 1 6(30)

Preoperative diagnosis 2 11(35)
Fine needle cytology 8(40) 3 2(10)
Core needle biopsy 8(40) Histologic grade

e 1 2(10)
Excisional biopsy 3(15)

Chief complaint i z(:g)
Mass i Elcet 7535;
MMG abnormality 2(10) . . .

; Lympatic vessel invasion(+)

Operation Axillary nodal involvement Z(10)
Mastectomy 14(70) 0 15(75)
Lumpectomy 6(30) ) 13 2(10)

MMG: mammography 4 or more 3(15)

Stage

I 8(40)
Ak FHel =AWelstr QAAES goksid 1A 7(35)
(Table 2), F2]e] =234 v A4 Bl 1B 5(25)
172 7b4 wkols, AolAl olo] F o], u]|AH& Estrogen receptor status
A4 foedel 3 ek 49 27 BT 200m positive o

Negative 6(30)
22 B 3.0em ofsh gick. F38) 57} 5 A o] Progesterone receptor status
4 7571 26l At Blackel] o3t st Positive 10(50)

127} 64|, 257} 114, 357} 24|99 3, =2]T4 2 Negative 10(50)

5 157} 2d), 257} 94|, 357} 6cflolet = Number of sentinel lymph node
Astd o 7 el Zlel (extensive intraductal ; [61[(3505])
component, EIC)o| EAllsl= 797} 741 219iaL, & 3 2(10)
=3 o] Qi o7k F ol Agich Aok E Aol 4 15)

SHAIES] Aol7k gl A7} 1560 U, & Aol
A A el AZAol Fol7k Qi oll7k 5 ol ] A
olgel WAl Hol7k Y 97 390 giek

Elc: extensive intraductal componeut
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Table 3. Tumor status of sentinel and nonsentinel
axillary lymph nodes

Tumor status Number of patients

SLN(-) NSLN(-) 15
SLN(-) NSLN(+) I
SLN(+) NSLN(-) 2
SLN(+) NSLN(+) 2
Total 20

SLN: sentinel lymph node,
NSLN: nonsentinel lymph node
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2) Keratin 19 mRNA % MUC1 mRNA
RT-PCRE 0|88 97 (Fig. 2, 3)
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Aol tigk RT-PCRE A|33}3lE uff HXE AAel]
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3} Pan-cytokeratin IHColl4] mjAlde]7} dlAx
ZAYZA o] E3E] o] YA, UA 3019 B+
2 ZAYZ Ao olu] HEE 414 Flol7h ut
A% doolct. =T AL 7|Fe 2 £ ul| Keratin 19
mRNAE o] 83} RT-PCRS E&lo] 13.3%(4/30)o]]
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Fig. 1. Immunohistochemical staining for Pan-cytokeratin. A stained
cluster of malignant cells is seen in the lymphoid tissue.(X200)

MUCA

B-Actin

1 2 3 4 5 6 T 8 9

FrEm TR PR TN Y gy e iy

- 288 bp

- 154 bp

Fig. 2. RT-PCR amplification of Keratin 19 mRNA, MUC mRNA, and [f-actin
mRNA obtained from sentinel lymph nodes(lane 1-7), negative control lymph nodes
of patients with cholelithiasis(lane 8), and primary breast carcinoma(lane 9). Total
RNA was obtained from each of 30 sentinel lymph nodes obtained from 20 patients
and the results of agarose gel electrophoresis are shown.
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Fig. 3. Detection of micrometastases in sentinel lymph nodes previously
diagnosed as free of metastasis by immunohistochemistry of Pan-cytokeratin
and reverse transcriptase polymerase chain reaction of MUC1 mRNA and

Keratin 19 mRNA.
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