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The Experiences of Performing Sentinel Lymph Node Biopsies with the Use of
Methylene Blue Dye in Patients with Invasive Breast Carcinoma
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Purpose: Isosulfan blue has been traditionally used as a
tracer to map the lymphatic system during identification of
the sentinel lymph node (SLN). However, this vital dye is
difficult to obtain in Korea. Radioisotopes such as technetium-
labeled sulfur colloid or albumin colloid are also expensive
and complex to use. The purpose of this study is to evaluate
usefulness of a sentinel lymph node biopsy (SLNB) using
methylene blue dye in breast cancer patients.

Methods: We evaluated the sentinel node mapping expe-
rience using methylene blue dye from July 2003 to January
2007. Fifty-eight patients with clinical T1-T2 breast cancer
without palpable axillary lymph nodes were enrolled. All SLNs
were submitted for intraoperative frozen section and hema-
toxyline and eosin (H & E) stain analysis. For the negative
SLNs, serial sections of each SLN specimen were examin-
ed by permanent H & E staining and by immunohistoche-
mical techniques (IHC) using cytokeratin. Regardless of the
results of a frozen section for the SLNs, a backup level Il or
Il axillary lymph node dissections (ALND) was performed.
Results: Of the 58 patients that underwent a SLNB using
methylene blue dye, an SLN was identified in 56 patients
(96.6%), and metastatic SLNs were detected in 14 cases.

Axillary lymph node metastasis found in 18 out of 58 patients.
Thus, the false negative rate for a SLNB was 22.2% (4/18).
Two patients had a micrometastasis (pN1mi) and two pati-
ents had clusters of isolated tumor cells (pNQJi+]) that were
identified in the SLNs by IHC with the additional use of cyto-
ketatin. The sensitivity, specificity, and accuracy of the SLNBs
were 77.8%, 100%, and 92.9%, respectively. The false ne-
gative rate improved with the accumulation of experience for
performing a SLNB (12.5% vs 30.0%). The sensitivity, spe-
cificity, positive predictive value, and accuracy of preopera-
tive ultrasonography (USG) for an axillary lymph node meta-
stsis were 50.0%, 95.5%, 81.8% and 81.0% respectively.
Conclusion: Based on our initial experience, methylene
blue dye is safe, inexpensive, and a readily available tracer
for the SLN mapping, and it could be an effective alternative
to the use of isosulfan blue dye for accurately identifying
SLNs in early breast caner patients. We expected that the
findings of preoperative USG could serve as useful adjuncts
to a SLNB.

Key Words : Methylene blue, Sentinel lymph node, Breast cancer

EH] - g 22 ZAZE, Fuet

AKX} : ST

705-718 =g Al I th4-5 30566, 77 He2 <)ujoljs) olxt
Tel: 053-650—3005, Fax: 053—624-7185

E-mail : jgbong@cu.ac kr

B 20079 79 9% AKNSRIY 1 20074 89 16%

R =0 82 2007 EAFE Bl AR 92



224

Y3E A vle) ofEshI ofFi, 230 G, P4 T
5 o

[e]
Yrags SO AAke Bats) oEarlol 2yst
]

o

AR
BEH9) oo} P AAGE U9 BRI ATk oo}
i At e 7]
sfe, Eabeel 7o AP W] 9 ARgk oF 3-5%el4 7] Al

Tﬂ%
:
|5
N

280 A4 B3} Qlek. @) TR 2ol ol=e 3 Ao
2] mbgo] wet oot g Holvt g 7] etol 4
Se] /30 o] 231 glom, (3) ol ot YL S4Bt
2] glofA] oo} Yl T ARAel o7} 2L Wk of
Uek 54 3 Y a0y, AR LA SO 8%
O Qg WER Z7HAA Sk gk, ol ook Az Ao
QS Qtohl7] 91 Hr & FHel WilSo] e glo
o, 74 YA AES W 2] e BelA Tk of
el 4eiS Hatsh 2

Alo g 2] Folrkal girt,

AR A Fzd ol Ae] AtAEoe] Wol ARgskaL §l
= isosulfan bluet patent blue@} 22 7L} *TC—sulfur
colloid &2 **TC-albumin =ujeflA] 74 2 AME317]7}
ojgem 53] WAM] TYAE ARSSIALAL Sk Aol 1L
7Fe] e} b ¥he] Adulzt F asto] Ak ulgo] Wol Ea1,
ol Aot A1717F @Rl vis Extslths ©o] it

Methylene blue @& *H3E v]§-08 ¢4 18 4= gl
A% isosulfan blue@t Blarsto] tf53t WaES Hol avf
2 A HEZ ARE & Qb Baso] Sleh (4-7)

oJol] 2 ATOIXE methylene blue ARE olgalo] 714]
YA S AN A0S Bt 9 £84S oo}
03, S AR 4] Bl o R 1)

i

ox
B
oo

Fig 1. Stained lymphatics and lymph node during sentinel lymph
node biopsy.
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Fig 2. Ultrasonographic findings of metastatic axillary lymph node.
This lymph node was not palpable. But, this round lymph node
had increased vascular flow at perinodal area and cortex on do-
ppler examination and did not display hilar structures.
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Table 1. Clinicopathologic characteristics of patients of the
study (N=58)

Characteristics Numbers (%)
Age (range) 49.4 (21-74)
Surgery

Modified radical mastectomy 27 (46.6%)

Breast conserving operation 31(53.4%)

Histologic types
Invasive ductal carcinoma 48 (82.8%)
Microinvasive carcinoma 5(8.6%)
Mucinous carcinoma 2(3.4%)
Papillary carcinoma 1(1.7%)
Medullary carcinoma 1(1.7%)
Metaplastic carcinoma 1(1.7%)
Tumor size (cm)
<05 3(5.2%)
0.5<, <10 5(8.6%)
1.0<, £20 25 (43.1%)
2.0<, <50 24 (41.4%)
5.0< 1(1.7%)
Lymph node metastasis
0 40 (68.9%)
1-3 15(25.9%)
4 or more 3(5.2%)
Pathologic stage
I 27 (46.6%)
12 20 (34.5%)
1B 8(13.8%)
A 2(3.4%)
B 0(0.0%)
e 1(1.7%)
Multiplicity 5(8.6%)
EIC 18 (31.0%)
LVI(+) 15 (25.9%)
ER (+) 37 (63.8%)
PR (+) 38 (65.3%)
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Table 2. Numbers of identified sentinel and axillary lymph nodes

Number  Mean number (range)

SLNs harvested (N=56)* 105 1.88+1.01(1-6)
Metastatic SLNs (N=14) 17 1.21+£0.58(1-3)
Total ALNs harvested (N=58) 1,152 19.86£8.72 (9-54)
Metastatic ALNs (N=18) 43 2.39+1.80(1-10)

EIC=Extensive intraductal component; LVI=lymphovascular invasion;
ER=estrogen receptor; PR=progesterone receptor.

SLNs=sentinel lymph nodes; ALNs=Axillay lymph nodes.
*|dentification rate: 96.6% (56/58).
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Table 3. Sentinel and axillary lymph node status on permanent
sections (N=56)

ALNs
Negative Positive Total
SLNs
Negative 38 4 42
Positive 14! 14
Total 38 18 56

ALNs=axillary lymph nodes; SLNs=sentinel lymph nodes.

*Included 2 cases with clusters of isolated tumor cells (pNO[i+]) in SLN
on cytokeratin immunohistochemical stain (IHC); 'Include 2 cases with
micrometastasis(pN1mi) in SLN on IHC.

Sensitivity=14/18 (77.8%); Specificity=38/38 (100%); Positive predictive
value=14/14 (100%); Negative predictive value=38/42 (90.5%); False
negative rate=4/18 (22.2%); Accuracy=92.9% (52/56).
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Table 4. Metastatic lymph nodes found in sentinel and non-
sentinel lymph nodes

No. of meta-  SLNonly Non-SLN only Both Total
static node (%) (%) (%) (%)
1 7(38.9) 4(22.2) 11(61.1)
23 1(5.5) 3(16.7) 4(22.2)
>4 3(16.7) 3(16.7)
Total 8(44.4) 4(222) 6(33.4) 18 (100)

SLN=sentinel lymph node.

Fig 3. Cytokeratin immunohistochemical staining of sentinel lymph nodes. (A) isolated tumor cells (pNO[i+]) ( x 400) and (B)1.5 mm sized

micrometastasis (pN1mi) ( x 100).
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Table 5. Outcomes of sentinel lymph node biopsy in learmning
periods and after learning periods

Table 6. Correlation* between USG findings of axillary lymph
node and pathologic results

Leraning After learning value

periods* periods P
|dentification rate 96.0% (24/25)  97.0% (32/33)  0.681
False negative rate 30.0% (3/10) 12.5% (1/8) 0.588

*Sentinel lymph node biopsy experiences of early 25 cases to January,
2005.
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Axillary lymph node status

Total
Negative Positive
USG findings
Negative 38 9 47
Positive 2 9 11
Total 40 18 58

USG=ultrasonography.

*p-value=0.000; Sensitivity=50.0% (9/18); Specificity=95.0% (38/40);
Positive predictive value=81.8% (9/11); Negative predictive value=
80.9% (38/47); False positive rate=5.0% (2/40); False negative rate=
50.0% (9/18); Accuracy=81.0% (47/58).
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