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Combined Peritumoral and Subareolar Injec-
tion of Blue Dye Improves Sentinel Lymph
Node Localization Rates

Seok-Hyun Yoon, M.D., Hye-Duck Park, M.D., Je-Ryong
Kim, M.D. and Eil-Sung Chang, M.D.

Department of Surgery, College of Medicine, Chungnam
National University, Taejon, Korea

Purpose: The sentinel lymph node (SLN) biopsy was re-
cently introduced into the treatment of early breast cancer.
However, there have been varying degrees of success in
identifying the SLNs. Lymphatic mapping in breast cancer
performed solely by intraparenchymal injection of blue dye
remains an accepted method of identifying SLNs, largely
because of its simplicity. This article describes the technical
aspect and improved results of combined peritumoral and
subareolar injection of isosulfan blue dye.

Methods: From Jan. 2000 to Jul. 2000, 55 patients with
breast cancer (size<<56 cm and clinically negative axillary
nodes) were enrolled for SLN biopsy by peritumoral and
subareolar injection of 1% isosulfan blue dye. And all pa-
tients underwent a complete axillary dissection.

Results: The identification rate of SLN was 96.4% (in 53
of 55 patients). Of these 53 patients, 11 patients (20.8%)
had positive SLNs and 42 patients had negative SLNs. In
42 patients with negative SLNs, one patients was found to
have disease on complete dissection, for a false-negative
rate of 8.3% (1/112).

Conclusion: Compared with other series of blue dye-
directed lymphatic mapping, the present study of peritumoral
plus subareolar plexus dye-only injection demonstrates a
high SLNs localization rate and rapid learning curve. On the
basis of these results, it is expected that subareolar
lymphatic plexus is the central route to sentinel lymph nodes
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and the optimal way to perform dye-only lymphatic mapping
of the breast. (Journal of Korean Breast Cancer Society
2001;4:87-92)

Key Words: Breast cancer, Sentinel lymph node biopsy,
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2 BAEE BEYEA s, 2L ol E e WE
ol $IX ek T4 A5 UlF HZAS B77}F kst
= Zloltt QA AAAEe} THLLE HE3slo] A2
HAE B A A ZAH A AFES EolH
T A&7} o] FojAx glon} WAoo ' HAFI A
Zrol L9 FAZE Ak H T AAAEAE o] &3}
it FHHeE A H=ZA Zi%%ol 98%ol| s},
A4 Eol A3 ek Bavt Av} o]of] Zqksto]
AA-EE ﬁﬂiﬂdem old‘“}o% H4 %H&*Jf‘

20004 19 EE] 20004 79744 7L 2oty
Yol fUteR FEUE AT A 954 4UE
AW 55AE Fo R A ATE ABeleleh
P49 AEe Foel 2717 5 em ofe H AR 7]

ZAel #4504 b A9 Hgen, T2 4
qre wlAlskl) Sukekel Agke soslelA o} A A

o7 Zehkola, 3ol g % EAAARAANA
oto 2 Ztly|gl om 240 A= AAAAS A sgutoic),
Fa 220014 HYZH FLAAES AWet o, 33
ool Al FHFHEES AJ3PelgrhTable 1). % A] 1% iso-
sulfan blue dye 2~3 ccE FokFw gulAAE FaS F
P, 2 o HE FUAA U ez ow 2%
S YU A A A A0 A

+ Ha Feiglon, £47
Bl SAes AMH AIE aviyel S 2 8
Sh2 28 5 572 nhAA & Al sekelehTable 2). 4
M HeH-2] hairlines o]l thg2o 2|dellA] Ll
o] Aed7tA w253l 5 em 7hE AMNE 7FekGietk. Clavi-
pectoral fasciaZ 3F3l] AME AL Sol7lclrt 3hEA)
o:]x)}ﬂ EI_L,\,}_CL Hl—y;]—"]. _‘4 o] Ew}a} ;‘cx-ld—}o;] o:]/x_qg a]
=g Hohujolel. zelx A Az A EAAAAA

2 2da

5 2l 5, ZE olollA] level 1T o]4te] e}k Hyso
Al egstgdet.
| ot

1) BRIl AN - Walsts Sy

A9 HF ol 48+ 1454 (range 31~ 68432
o, d#@HW EIXE B 30t 134)(23.6%), 40t 294
(52.7%), 50t} 104](18.2%), 60t} 30d](5.5%) SO 40u)7}
74k wkokel. A £k =7]+= 24+1.5 em (range 0.8~
50 cm)em, T1 (2 ecm ©]sh)e) A7} 374(672%), T2

2~5 ecm)Ql 797} 16941(29.1%), AA A& AlsYsto] =
71 ﬂ7l7} BEws 74971 261(3.6%)90 ) Foke] X+

% 28¢]l, 25 2742 w|zelelon, o BEs 9
AOLH(} 236]|(41.8%), WA 1400)(25.5%), A9 1144](20.0%),
ol sl 441(7.3%), Wl 36(5.5%) =22 Bk 253
&7 Zoke Zole AZF 54109.1%), F3HE 359(63.6%),
A% 1360123.6%) T AL Foko] 2= A&
A Glo] 4440(80.0%)E 7R ki, E<do] 84
(14.5%), 3733 wste] 3¢(5.5%)%A . AL
g ZZAFAAA N} FZA Hol= 1490](25.5%)l A

.iﬂ-;‘(—]E <

Table 1. Clinicopathologic characteristics of the studied cases

Characteristics Number (%)
Age (year)
30~39 13 (23.6)
40~49 29 (52.7)
50~59 10 (18.2)
60~69 3 (5.5)
Tumor size
<1.0 cm 8 (14.5)
1.1~2.0 cm 29 (52.7)
2.1~3.0 cm 12 (21.8)
3.1~4.0 cm 3 (5.5)
4.1~50 cm 1 (1.8)
Excisional biopsy state 2 (3.6)
Laterality
Right 28 (50.9)
Left 27 (49.1)
Location
Upper outer quadrant 23 (41.8)
Lower outer quadrant 4 (7.3
Upper inner quadrant 14 (25.5)
Lower inner quadrant 3 (55
Central 11 (20.0)
Tumor depth
Shallow 5.1
Intermediate 35 (63.6)
Deep 13 (23.6)
No data 2 (3.6)
Histologic type
Invasive NOS 44 (80.0)
Special type 8 (14.5)
Noninvasive 3 (55
Axilary lymph node status
Positive 14 (25.5)
Negative 41 (74.5)
Lymphatic invasion
Yes 45 (81.8)
No 8 (14.5)
No data 2 (3.6)
Operation
Breast conserving operation 33 (60.0)
Modified radical mastectomy 22 (40.0)
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AR, FFH FZIF AFL 459(81.8%)A At
(Table 1).

AR ol o3 FBZI zodo] ATo] A YZA A
7 o] *o% Jol Wl 7oL 550 F 53011(96.4%)%). 3L, 24l
(B6%)= FEHolA FEck A ZAL 53dol|A] F

70705 Zollo] 3G HFFE 1.3+£0.7 (range 1~3)7)
Aok A RZAS AFHoR AHAE3 534 F 1
(208%)0ll A Al fl=A Ho|7}t °‘94“' A HEzAL
ol ot thE Nk fZA o] Holz}h Ay 757t
1o]glo] B 1260](22.6%)0ll 4] N} fl =4 HolE HY
t}. 7HA] A=A Aol7) 9Pyl 11d] F 5¢0(45.5%)= ©k
A ZHA] "zA o] Holut ol 73 tk(Table 3). 7HA] #
Z7A AFo] AFAolNd 53o] F A HZA Hole
1ol A glodont, et gz AABZG 12614 A

Table 2. Dye injection sites using isosulfan blue alone

o Mapping
Iﬁ:;:i;n Number (%)
Successful Failure
Pericavitary +
3 (5.5 3 (100) —
Subareolar
Peritumoral +
52 (94.5) 50 (96.2) 2 (3.8)
Subareolar
Total 55 (100) 53 (96.4) 2 (3.6)

Table 3. Results of lymphatic mapping using peritumoral plus
subareolar injections of blue dye alone (by permanent

section)

Outcomes n %
Patients with attempted mapping 55 -
Results of mapping

Successful 53/55 96.4

Failure 2/55 3.6

Detection of metastases

in successful cases
Number of SLNs removed 70/53 —
Number of positive SLNs 15/70 214
Number of patients with positive SLNs 11/53 20.8
Number of patients with positive ALNs  12/53 22.6
Number of patients with sentinel

, 5/11 455
node metastasis only

SLN = sentinel lymph node.

o|7} gelElo] 91.7% (11/12)9] ®IZE2} 98.1% (52/53)9]
Y= 9 83% (1/12)9] S+ %—% Holdk IS4 ES
0l Rel FA6l| 12 TI Wulolgieh. $24 74

AZAY EARARANA SHIRE 2l T 27
AAGIA fA oz slo) BAMH AAE 750% O/12)
9 wZE, 94.3% (50/53)9] ASE, 25% (3/12)9] $2A
F& BIehTable 4-1, 42). § YL xodo] Aol 2

d BF £49 2717 3 em oo g Z3 o} F=
A Rol7b e F4 ABA FHH(EE X275
om o] ¥ Aol YZA Holsk Y ASE Aol

A o
hy “l‘
A tH(Table 5). o] 2¢fl= < A Ao} §l=4 Ho|7} gl&
Aoz o A=HA™ 75-3dck JZ3 zedo] Al 24
BF HZA g gl Zte] FFAE o) A= At}

3 o AR,

3) Mgz Fldtdo mE A= xAHol A}
H|m

e
(]

19940l 2] H 272 of 2] Az2LEl o3l A= AYA)|
ol EB] Zo0 zﬂq Hc].'ﬂzélﬁ 1011301‘-@94 o]_Q.-a-} 71-/(] El
=4 A7 73,} Zaslm 757% (459/606)] 7EET
8.1% (15/185)2 $SAES Kok 19994 Kem—o—(9)oﬂ
ozl Al AR F-F3l FUHA o3 A =
A ARL 97.5% (39/40)8] HEET 0% (0/15)9] 914

Table 4-1. Discrepancy in results between frozen and permanent
biopsy

Sentinel lymph node (n=53)

Axillary lymph

node status Positive Negative
Permanent Frozen Permanent Frozen
Positive (n=12) 11 9 1 3
Negative (n=41) 0 0 41 41
Total 11 9 42 44

Table 4-2. Discrepancy in results between frozen and permanent
biopsy (n=53)

Frozen section Permanent section

Sensitivity 9/12 (75.0%)
41/41 (100%)
9/9 (100%)

41/44 (93.2%)
50/53 (94.3%)

3/12 (25.0%)

11/12 (91.7%)
41/41 (100%)
11/11 (100%)
4142 (97.6%)
52/53 (98.1%)
1/12 (8.3%)

Specificity

Positive predictive value
Negative predictive value
Overall accuracy

False negative rate
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Table 5. Clinicopathologic features of failured cases in lymphatic mapping

Age Tumor size Tumor depth Tumor location ~ ALN status Histologic type Histologic grade
40 4x35 d UoQ 913 invasive NOS moderately
5 cm invasi
¢ eep vastve differentiated
deratel
48 3X3 cm intermediate central 2/21 invasive NOS Tno era‘e y
differentiated
ALN = axillary lymph node.
Table 6. Results of lymphatic mapping according to different in- ofgt A Rz AAL FH7|Zke] e, o] 7|7
jection method using blue dye alone Lol 7HA] BlZ A9 AEFo| thoksln LA Fo| =
= Ao Zol gl Z 3o ujolA
Stud D Identification ~False-negative “Lu ol Sleh-(1013,14) 1<k | =3ke] vl 2ol ol
tudy ate rate. (%) rate (%) #AE ofg] A7k AlsE e}l Turnur-Warwick(15)E 2]
8 FEO autoradiographE A|s§slo] HBZE GH3 2
Intraparenchymal injection IS g FAMNoT Ty T4 AT AR wjohE g
techr'liq'ue 71E9 ko] 5o tigk Jld-E uhabsleict. o] &l
GTulTano et al (5) 1994  114/174 (65.5) 5/61 (8.1) wEn Yzo 2L A=A /Q om 6‘1:7‘5].0:1 AT T
st mone v L e o
uenther et a ( ) / ( ) / () E—‘?‘Fﬂ °—1,49+-‘?—‘§]LH% %.‘—T_X‘—ii HHO-HE(]“:]' 27]'?'593\\:]'
Flett et al (30) 1998 56/68 (82.4) 3/21 (14.2) o = .
Hultborns-(16)2 AU198 £ ol 2]3t autoradiographyE- o]
O’Hea et al (31) 1998 44/59 (74.6)  2/16 (12.5) as10] Suke] ATE 47 T4 QTAZ WA & ¢
Yang et al (32) 2000 42/53 (792)  2/11 (18.2) e &3 e o‘;*‘f e - e
— A =2
1994 to 459/606 (75.7) 15/185 (8.1) —“’} e doky dZA 2 wd s Ul aela
Al 2000 AAA S A= Wikl EAlstel Az A4l e A
Subareolar injection 2 9HA ek 7H Fe3k kA 3 EE52 A
technique Aol ZA, $4S mel 198 YA F oA
Kemn (9) 1999  39/40 (97.5)  0/15 (0) &L §53t g EZE(lymphatic plexus)d} AZE=Take] 2
Subareolar plus S, ol GEUR YRl S e A
intraparenchymal slelE A4 AAHQ BEele W oldel 24 o
injecton technique n ) AEES el A% S 4
Current study 2000 5355 (964)  1/12 8.3) Az 7Adr BARH R AR T ofStellA 71
in CNUH s, Z7)ol| 2luiedel YA]§-A (primitive milk streak) O 2
Azbsho] ol -} AZEY AATE $F-58 29
A7 ek, ol bkl ukeh 419 AAnt )
e Bk ARES AAGEE Ty A Ad ZRE e JzEAe] AAS fAsE GEE Aol
o SEshol BA Fsto] A AZA AL Aetdl A Aok DA AR FRE FE-F A 2
=l 964% (53/55)9] AEEI 83% (1/12)9] ASAES ollA fFefishe SR "E e A HH, o]F
251 chTable 6). o AF3 459 SRR AZB} 2Bele] AT T
& RzAz wEd. $5 YZFE o Y5

il =
AAAEY LAY FYE o] 8% A H=ZA A
AL sy wigel Yo fo] ALE = W]
th(10-12) o] W2 WAL FhdL F& A Fdl
ok AIZHA £9F Fo JUVIZHE ©FFHAT AL, Al
A EAZE dol F F e Aol ek 2y H 7t
A9 Bag FeE] & uf A5 f4AAW FYel

. =
A7} 2tk 19631 Halsells-(20)S F4 A4S o] &3 &

T3 2T FEeL YZFLS 0% ol DA &
wel el Gt 9 YZHE Ba Ashpe] Pra
53 Aol 92 FY9h Klimgerg5(172 59
D2E S FYeto] I 2GS AP A3t A
AR BT FUAAN Foll % AZH 2
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