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Sentinel Lymph Node Biopsy Using Technetium-
99m Antimony Sulfide Colloid and Isosulfan
Blue Dye in Breast Cancer Patients

Jong Min Park, M.D., Sung Ho Jin, M.D., Myung Wook
Kim, M.D., Hyunee Yim, M.D.", Chan Hee Park, M.D.,
Kyung Il Chung, M.D.* and Hee Boong Park, M.D.

Purpose: Sentinel lymph node (SLN) biopsy is a useful
method for assessing axillary nodal status and selecting
axillary dissection in breast cancer patients. The goals of our
study were to evaluate the detection rate of SLN and
determine the accuracy of SLN biopsy in predicting axillary
nodal status using technetium radiolabeled sulfur colloid and
isosulfan blue dye.

Methods: Between January and August 2001, 55 breast can-
cer patients with clinically node negative results underwent
SLN biopsy from the Department of Surgery at Ajou Uni-
versity Hospital. Both technetium radiolabeled sulfur colloid
and isosulfan blue dye were used to guide SLN biopsy. SLN
biopsy was always followed by a complete axillary dissection.
The histopathology of SLNs determined from frozen section-
ing and serial sectioning was compared with that of the
nonsentinel nodes evaluated with routine Hematoxylin and
Eosin stain.

Results: The overall SLN detection rate was 85.4% (47 of
55 patients). The staging accuracy of SLN biopsy was 97.9%
(46 of 47 patients), the sensitivity 92.3% (12/13), the false
negative rate 7.7% (1/13), and the negative predictive value
97.1% (34 of 35).

Conclusion: Our study was a pilot study for SLN biopsy.
SLN biopsy was more effective when a combination of
technetium radiolabeled sulfur colloid and isosulfan blue dye
were used. The results of our study support the hypothesis
that SLN biopsy is an accurate predictor of axillary nodal
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status. SLN biopsy may be applicable to early breast cancer
patients and thereby allow the omission of routine axillary
dissection in selected cases. (J Korean Surg Soc 2002;62:
389-395)
Key Words: Sentinel lymph node, Breast cancer, Isosulfan
blue dye, Radioiosotope

ZAR =™, Rabet Isosulfan blue dye, 2
AMM S & A

Al

SE=vE

=
S

Departments of Surgery, 'Pathology, “Nuclear Medicine, *Radi-
ology, Ajou University School of Medicine, Suwon, Korea

N o=
RlA FEE AR T
o] Mol gefoln] ol F&
ARSE 714 F2d Aol
ol H71E gla) ol A7HA
o2 Auso] gl Aoy YA
G 5o] Woll viek Q4
tow 270 WAsE 4
1= sl e
A7 9]
% gl Aol Aol4brl B7h)
7 glov] 49 A
Hol7} gl BpolA] 9
AEs 3 Qe

YZ M]3 Morion S(1)] H4% $oll4] 4

2 Agegon ok AUEGowE weost gz
2 Bl Ao Aol Yoluhs AZAZA A3l
o} 22l o] AL Gl Srhslo] ol
Ao Aol g E319) 2717 A fgtel A Yoy
WA BHE A A 5 P PEES FolaA A
29 YrEo] AEH

=
507}
4ol Y3 B
2l

of] Apell4l o]l )
SERSEE

Fad
;‘?‘_

oy

oF
o
S

o% o
o,

e

| O
N
=
§O

2

oko
o
2
o

_!

o

o 8 Al N o &
fo
O:

o
2
R

g
=8 o
ot

Mooxt (K
o ) & fo

2 oo
o &
|

Ho
¢ ofo
o
il
fd

o
oft
£

H
-

7HA

)

&

)
o

S o
T

o

A Z Tc-99 m anti-



ol

390  [HEIQIDISISIRI - HI62#H X 5S 2002

mony sulfide colloid®} Tosulfan blue dyeE o]-&slo] 7HA|F]
ZA WAL APl BE AFSol|A] HeE 2
Aae Alddste] ARl ZA A Eo] Azt o] I

[e]
A §84e ATt

CERE

g =

1) AT

2001 192E] 2001 8L71A] ool gt 2] 3ol
elelo] SO FE& AW P FollAl YgH o

2 Aok YA Aol gl 5599 BAE Ugo o
it
2) WA S9IEAE 0188 ZAZH 4

H

loid RFAAHATL)E Adatslet. i F2 791 3
AL, 641, 941, 124] o] ko] slskAl el 2kt 0.25 mCid
Tc-99m antimony sulfide colloidE 4 ml] A2 AFTZ 3
Aslo] Z+zF 1 mIB 5 2~4A17F Aol FAsLe ) gt
4 Z9 < (Lymphoscintigraphy)<- Tc-99m antimony sulfide
colloid ¢ % 108, 155, 20, 238, 302 3ol =4
2e]%S Assto] 14| Yz A ZAD stolstAr). 1
¥ o A% A AA ok eteld gubdl AEAE ol et
of ARIE 7 sto] FukAY Aot b B o
(hot spo& & % o] 9121] 713 3 em 722 AN

73 & A ZAS B AR Asskedct. AAE
AR ok A1 oI shol 10209 G )
E3la o] 3k9] 10% o] el ZASuke 7RE =z A7 Bad
T EARARAE Slsto] Hé\“flﬁri R

3) MX| ™2 (Isosulfan blue dye)S 0|28 ZA|IRZH

43

RATKAS A 8 E3] 291 34, 641, 94, 124 ]
Whgko] ulslA|Mlol] 2+ | ml9] Isosulfan blue dyes FAHS
F 5-10% % ASHSo] 3 em FFee] ARG WE
F3)ol4 ALz st g Ao B
o] YZHAL ulg} HLog FaA JAE YZTAHS 714
HZAZ BElo] AL Agslgon] TAAAAALE

Sletel Welzz Wz

38

3t
=
3’?:

FARZA A sfo] WelAAZ Bl ¥ ALEgol
W A AFE S AT AL Z Al e A4
AAAe] A3 Q) F 7 Astol] BAgle] Aol =

5 ZAIEZHE Y etR BITA HI|XX|ZAL B
AAE AR ZA S We] AL E 2 g3t SOJ_Oﬂ/ﬂ
EAAZ ¥ Tim Ao g wbdste] 2719 slideE: A
% Hematoxylin-Eosin %35 A]elslo] g ZA 2] oF #o| of
= Wl At Ao dvjier ekl 57 A
32 i e F 10% 2R 14 ¥ T4
e Basto] el $EE VE F 9T 2304
= Algsigiek. gkl E52 200ime] 24 HH s 7L
3um FAR A5 ARslglon oA o] Fsle] F4H
Hematoxylin-Eosin 345 A|8¥s}o] 3 Aul7A & o] &3}
of §F Ho| of 5 F=Fa3ivh. AAR HoHt = 94
S1A ol whe} level 1, level 11, level M2 FAJs}aL & vl st
F 249 A717F L em oleiq] A= Ao w A2 5
1 cm o]A¢ ASLE olf] o Al FA7F 05 cmS
HA =% sigiet A 124 223 Cassetteol] W2

0% E2rklol 2R % el wFES AT I
TAZ AEAAs T4 ¥ o2 Hematoxylin-Eosin
QAL Astel Ak A=A Ho| FI- BEBHALt

6) SAXNZ H Z}

o} 7o v o g AeS ZsPslo] AA|dFl Iso-
sulfan blue dyeE o]&3t ZAFZA 2] WHEI Tc-99m
antimony sulfide colloid®} Isosulfan blue dye$} -3t 7HA]
Hzde] g} vlastgla 247k JEEg Aol
ok AR 54 AP A, A5 A

F-III
1z

b

O

m

j‘jg = 3] 7M]al_w<4
o] gFde] o] Rg sholely MR Pz AAEL Fol

o] HolH A=A Aol & dZT ¢ e FAHZAY o
A dEx gl 24 =%, w7 (sensitivity), 5-©]4 (speci-
ficity) &< H7Fstch SAX ] WS /e E AFEHE
o] £&}o] SPSS Version 10.05 &3l EAsl4c}

e 1t

A 3 } T S5O ZA T AT 44.44](28~71
/‘ﬂ)"i own, bkl AX = o457t 289, 9ot 5
", ﬂ%%ﬁﬂ 1078 % 27} 127019} %%u a7e 1
cm ©|8l7F 109, 1~2 em7?} 219, 2~5 em7} 229, 5 cm
el 2eiolaleh, DELl o1 e 17N
MR A S o] A9 8ol SAREEA
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74 9ol A 9kl ck(Table 1).
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Table 1. Clincopathological data of patients with breast cancer

Clinicopathological data No. of patients (%)

Total 50
Age (years)
Mean 44.4
Range 28~71
Tumor location
Upper outer 28 (50.9)
Upper inner 10 (18.2)
Lower inner 0 (0.0
Lower outer 5 0.1
Central 12 (21.8)
Surgical procedure
Breast conserving 38 (69.1)
MRM 17 (30.9)
Histologic type
Infiltrating ductal
Mucinous 4 (7.3)
Medullary 2 (3.6)
Other 3 (5.5
Tumor size (cm)
1 10 (18.2)
1.1~2 21 (38.2)
21~5 22 (40.0)
>5 2 (4.3)
Multiplicity 2 (4.3)
Lymphovascular invasion
None 46 (83.6)
Permeation 9 (16.4)

MRM = modified radical mastectomy.

A2 Isosulfan blue dye®} Tc-99m antimony sulfide colloid
2 83 A7 129 F 11H o E 91.7%9) HHAES Hol
Isosulfan blue dye W5 A& A Ho} =2 A9 =4 wbA
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Table 2. Detection rate of sentinel lymph node and axillary lymph
node positive rate

Detection

rate (%)

Axillary LN
positive rate (%)

SLN Bx. detected case

Blue dye only 36/43 (83.7) 10/36 (27.8)

Blue dye & Tc-99m SC  11/12 (91.7)  3/11 (27.0)
SLN Bx. failed case 8/55 (15.5)  5/8 (62.5)
Total 47/55 (85.4) 18/55 (32.7)

Table 3. Mean number of sentinel lymph node and axillary lymph

node

Mean No. of lymph
node (range)

Axillary lymph node
Total case (n=55) 18.98 10.47 (1~62)
Metastatic case (n=18) 2228 1249 (6~62)
Metastatic axillary lymph node (n=18) 9.11 15.21 (1~60)
SLN detected cases (n=13) 10.61  13.58 (1~60)
SLN failed cases (n=5) 5.20 531 (1~11)

Sentinel lymph node
Blue dye only (n=43) 2.56 1.81 (1~6)
Blue dye & Tc-99m SC* (n=12) 345 2.10 (1~10)
Metastatic SLN (n=12) 1.83 1.19 1~4)
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Table 4. Results of sentinel lymph node biopsy with permanant
& frozen section

Table 5. Metastatic lymph nodes found in sentinel and Non-
Sentinel lymph nodes

Axillary lymph node status

Metastatic LN found in only

Negative  Positive Total No. of LN metastasis Sentinel ~Non-sentinel Both Total
SLN on permanant (frozen) 1 3 1 0 4
Negative 34 (35) 1D 35 (36) 2~5 2 0 2 4
Positive 12 (1) 12 (1D >5 0 0 5 5
Total 34 (35 13 (12) 47 Total 5 1 7 13

Sensitivity = 12/13 (92.3%); False negative = 1/13 (7.7%); Speci-
ficity = 34/34 (100%); Negative predictive value = 34/35 (97.1%).

]

30,
rlr

A] P-value >0.005 o] g B5&
32 e Ealeh

TE F AAAGANA FAYZ A of A o]7} WA
73S 119l A ol eon, fbdel7t W A5+ 36
Holdrh SEAAAAANA A Z Aol o]zt gl
_]

TAHLE on| <l

o—'2

H 36 oA AELAHAANE B JTL2A AN A o]

= “ A=
e A4 190 9lgle, 4ARLAo els) 5l

°3E]-(Tab1e 4).

& AT AR ZA Aol g ASAELS 77%%A
1} gzﬂg 7L/L]al_L;<4 xﬂﬂoﬂ ,] 3] W ]7]. s]_a;kxj‘p_g ic:]
74 A5 AR Z A o] W 479 F 1H (W 7] IB—
Aol A glo] W7 A EE 97.9%0|4c).

H Aol A= HZ Aol Aol Q= 137 9] 32 F 174
o] fZ Aol o7} A= 49 & F A Z At
Hol7t w7 E 757k 39 o], 13- v 7HA |l A ol A
Ko7} w7 = et 2~5709] FZA Hol7} e 489 3t
Al % A 2 Aok Aoz} WhAH 7%= 2% o]t 2
A Z A1} v A Rl Aol o7} At vl aF
A 78017} ;‘*% 7 89 T FAFZ Ak Hol7}
= A5 o7 nlud AgsA AR Z -] A
A= 914(Tab1e 5).

1=}
O

= gl of,
o (K rlo

|..
]

2 9259 ol ig A4 usie) olol w2 4716
WA S, 34 AR e] g4 52 ol fm St
o z7)ue] Suso] FhuAl HolE Yz AL Ao}
P F39 2771 4L U BAES o A
A oy = %Y%) Beel BFH o] A}
A Nohy 2 ZA Aol §79} PAglel AWH Aop 2]

24 2ol o8l AA Aohr Aol Aolvt gl 3
RSl 712 w2 W 7] el 5 olE A4S 9g BAo

2 Aoy Yz Y%

7}21 % %— e & 3dFez

Fol Algslo] kA ofol] wkE o]

B gasol olHe s

AR ZA o7k Morton 5(1,2)°] Ago& o4 FAE
Aol TlEetelon gk o g Y iy e =
B2 Fal 4302 Aolsk Yoluh A Aoleh A3h
ok o] N2 frabell7bA] EelE]o] frakeboll A € 7]'*]
YZAHo|gt YulEoko FHE] T =0 ool g %o
Rolzle HZAL oujdlt}t. ZAHZAE AAES —Z,—E
A} A% 5.9 Isosulfan blue dye$} Technetium radiolabeled sul-

fur colloidS o] &slo] dTE| 31 glom o]o HLEAL 9
SAE 3 oE=} 1990t o] =2 fuketell A 7+
Al ZA ] G840l tigh QA7) ghibs] o] Fofz|aL 9o

] of] Aol A o]9] 93 Ee] Yo Wy AeE w
g A Basa glo] % A Z -] SAY 735 A

oz HAES dAS F de €712 JAAR A
th.(3-13) ©|"| Roumen 5(14) 10078 9] Hebi A E&
A&l oke- A=A S 0] FA}Eo| gk ol Fol|A]
U2 TaAE B 23 ol Ve 4 Haska
Rom A ZA Qs gt 143 A7 AE
Hobd g 8k 22 AEUHe 150 2 F U
Zolgl Harsle] oju] o olFroflA] o] 9 ql4A &o] o]
FoA des & T A

o] dFollA FAHZA Azlgo] z27]-FeellA] o
oH 7l=zA X1°]/?>]'5H94 H7HE 93 H A Adeleg o
S =z A3 dAE F A& Aok bl 949
o7& gl °]-°/] AP ES 37 3 o8 W=
o] AIQk=]aL gt B odFol|lA = AAH|d E Q] Isosulfan blue
dyeE 5o 2 A-8-3 73-9-¢} Isosulfan blue dye®} Tc-99m
antimony sulfide colloid& ¥ -&3lo] WA &S AldPst3 o
i -gsto] APk 73-5-2] whA gl 91. 7%E gdsog A4S



HIEDI Q| : Rl SITHIA HAIM SIRIA

rok

73%-9] uHA§(83.7%) et =A] BuEgct A=k ZA
off Hol7} glom Al Aeli gl Aol Hol7t gl 147}
AR o] AR A A 4 gl 17992 H
| BEEE 97.9%% ). o] Flo] WolEolA 4 e HEe

AJQA el A= & o 2T 5ol Ak A= A
HZd ARE] A4 ES »4*9}*}71 S8k 2| Fhe Ao
AR s=oln, A= WU Aol E & F Urkh
Tracy 5(I15)> ZAHZA A 7&%01] gt el EA ol A
AR ZA AL 0~97%7HA Rasta glom o]9
ASAE =3 0~ 25%7}11 Harstar 9lo] Algehe £t
Al upE T} w9 F Ao 2 H e}l McMaster
SU6)> FHARZA A% %oﬂ gk ohr) B4 oA A
HZA wAE 9 A EY P2 200 o]4fo] AlegH
Zo]] o] FoHtln Husty 9lom 3zte] o], 5
A ¢ke T A U Sol gl d¥e FA= ok
ttz Hustdth O S(17)2 60|04 80dl|5 7S 2
SH7|9 7] FE vlaste] 37| F3tlle WSl
62%, ¥ 7| 7&2*57} 88% o}t S#H 7| Folle W&o
90%, 7] BEE7}F 100%2k3 Jv] e Xpol & Harslgl
t}. Duopont 5 (18)< AR ZA A7 Adl 29l T 714
a3 912 AlEs Allste oA MY sHA %
PR Haslglom A 2l gle Be 29

N

it 2 of
N o
Z£d
8 b
N
o
ol
i
f
§§
e

4249 AREE At 90 F 509 87

E‘iﬁ Z*"l?"l‘:} 5 3kt
o] £o] “H—r grbd 529l =4 A A
A8 DAEA §422 Ao}
=9 A A AREE A2 5
=g A7 Al el YzAe] o] A
A= glom QA ge] AL Al 22 FJZA7A
= W7 vl g2 HEZAS Adshe 7
dols] A3Esl Sopilnky ¥ & Qg Aol B
Aol A Isosulfan blue dyes TF5o 2 A-E-3k 75‘—?— Ayl
B AL ZA L MFE 25670927 Isosulfan
2} Tc-99m antimony sulfide colloid& -8 7-$-
F BAYZ AL A 3457191eh. Wong o<19>°
=4 A4 A A A2AE AN Ak
ZAR A AAE] A B S FHAZ F Yk
B 313 A Isosulfan blue dye ©H52 2 A-&3l= Z-FHu)
Isosulfan blue dye®} radioactive colloidE W -&-3}o] AL3l=
Aol e 4ol FAYTAL AAW & ek R sto]
B odre] Aol w3t ARE Hlvk ZAEZA A
&5 =o]7] $I3¢ WH o 2 = Tsosulfan blue dyes AH-g-3hH
A ZAR ZA AANA L A AA & govt B
gz Ao i o] xlo] Hajjo] A ZA 019401]5— o]z}
Rz Jo] g 4 vk & v e rs fEsH

2 Ho g2 2 U ofN 2 XN
(o3
o
i
rok
o)
>

o [}

lr n\l

ol AAAES et WO Shimaz S0 Gt
o) ZHA A=Al thgk AN WAL 919
o] fEetiol FAG Az Az zedE AT
90%, A ZA dbA Fo| 100%Q] WhH FokH
s Pz zodE AFTEC] 51%, FAHZA Wb
90% e} Huslo] §FlHol] FASIE o] Fok
of] FA s WY sirlal B339 o™ Bauer
@ene 3321 9] Grlel shatoA] ZAAEZA AAS A
of FoFFell FAs W fEshiol TAH{—
< H|aLsto] WA Eol] Zpo]7} flekal Harste] FgF
446}% W E e fEekitel FAskE WHol EC*PH
U =2 AR ZA A ES Hastal ged 5 A%
& cﬂxé ojct.

2 A GAY LAY e ey 2
RZA Aol shubitel ghis A% ol Aot it
Fohllmik sk Aoz FHES Ao} s Ao
wrh 2 7o) Azt 4nje] &PXMW siel 9 4
o7t 3. %
£ WA Aol aAslo] 75%9] AHEL 2 #E 9l

Fohtol A GBS FYeb A4S Askrel 44
Ao A Y Z AN} s AL A FZA ] S
A7 AR ool 7he FZAolha 9
17] Wiolr] Go g phe Q1T At ol of
Fozs ZAUZA YA T B el A

j_ol
br
i
AN o N i >
o Ok ot (B O > O

==

[e

l’_u., O.it‘_,

2

:{o
r

N o
H:

o
o)

— 9
[e2
™

ox wju Ok O i L o
N
N‘L“. H‘I'
w2 2
ot

offt o n
Ho
A
a P
i
>
ojo
o
clr
o
i
rlo
= 4
o
2
=2
ot
B
3
X

22 R
ot F—?—‘"

N
[
o
o
e
.

et
o
X0,
lo
A
o
-t
é

o
7] wFol S5 A Aol et Ge] AT &
& Aol pARZA) 948 47 2
o) o] Aetiigle] AARE £ 4 glew Asjrel
A

$4 24¢ FY 5 9ol 5% A0E ¥

R B
ol Ut
E dollA Tc-99m antimony sulfide colloidE- Isosulfan
blue dye<} &3 ofl = 126]17} QlQlow o] 5 & A H=
3 2ozl AR Z A o] WA E -5+ gllev AAlnt
Hstoll 4] 7lA BHAL o] Goto] Pujale] ZFE} Eo
A S H= v o 2 o] F 11404 A Z A AF
o g A Eo] Tc-99m antimony sulfide colloidE o] &3k
MEZA AN & A "z zd€9] v & Ze
o $19th Burak 5(22)% Tc-99 m sulfur colloidE o]-&-3g+
AR ZA AANA Y= zdeS A3t 241 9] 3kA}
% 179llA 3k 7l o] 39 7“]E]4Z4°] WA= P o 7
9 FANAE £ A A= 2o S Aol 7¥/l]aliz7<40] u}
A=A FSket. 0] % 57 9] s#x}oﬂ/q Z A=A
WA 4= glo] & A YZH zoddo] AT /qousl

2 0
Pet gekn Basg,

)’ﬂ\‘ a2

n\l



2 77%%c}F. Turner £(23) 1039
gk el oA 100%2] HHA &3}
0.97%2] 9SAES B39 I Guiliano 5(24)S 1749 <]
Tt 3habol| 2] BAGAEE o] &3 A ZA A S A
Pslo] 65.5%9) WAL 44%9 YSAES sl
Veronesi 525 376 9] F¢F S tiF o2 3k 74
HZA Ao 98.7%] HAET 6.7%2 A ES
3} 3L, Weaver 5 (26)> ZAHZAE AA L SSAE
11.9%0°]] o] 2= Ao & Hislo] 9L A
FollA mAH o] & s T2 53 45d Zlolg
FAksldch 3 Guiliano 5 (27) % A454AH 9 WA=z
31t S 53 AAEZA Ao g dopn %

¢

[<)

ol tigt AFEZ A7 3w Ao E 2

ok AT % S N Rl o O fm

Lo
£ o)
Y
)
[
N,
gé
[¢]
e

o
ol
frt <
=2
o
ofN
fo
Sk
o
Jo
S
R
(=)
N
i
i
to
o
o
>
=2

N
N,
flo

dob o lo oY o
)
flo 4
1)

=)
X
2
L
2
=
s
-8
4
N
N
i}
o
¢t of
e}
T
o
o
.
o
o

3 AFollA Al WA sakE

2 40] S49 7 E3
Hee A 5 9t e Aol 7 Aol

St ghAoll A ANz A WAL wFe] AS A

o,

i

1o

2

i

™

oE

o

fru

N

T
O:

o

o

o

N

<

pasa

o =

Jo

o

o

E&3= 2ol 71 glrh= NSABP B-04 A9} A4} Hoiz}
© Aok F=A AHel7t fle 2719 H4 SAtellA &
M2o 2 AohR fZAd M &S she A AREde
Hdo] ¥ WolAle 4ol A ZA AL 53 A
gA] ob 2 A Fo] wol AlHE I 9rt.(2829)

webA, B AT 2719 A ZA AEe] AsRA
o] Ahg ek w3 AAE Kol kol il st
A RARZA L] A 7bsA HolFgivka Azt

oL

o

p

| =

ket 3Aboll A Tc-99m antimony sulfide colloid$} Iso-
sulfan blue dyeE ©]-&8to] ZHAIRIZA W75 APslo] ot
w3 22 AEE Atk

Sk o] A ke 2hAlollA] Isosulfan blue dye$t Tc-99m
antimony sulfide colloidE ©] &3 ZA Y ZA AA=S 4]
sslo] 85.4% WAL 923%2] WAE, 17% A E
= Holvh wehA] ZAHEZA AE] 2714324 A
A Ho| 9o} SAANZE} 97.1%019 W7l A E

7} 979% %4 FAR-MZA L F84S Fsich

B ATE Y stAelA AR ZA AR E o
Pilot studyZA] o] A7}A] BaE| e WL 53} ]
AE Vet ek AR ZA A ] WA A4

=
R

ek el
x

=
2 GRAA T ASHES LA U8
We Aol Lo Ao A7un &
] 7

N
% o 2 T o ok ok

2R, A AT
A AR ZA Ao dobt gz Ao Aol gelE vt
g U "ok A ofoht Jl2d Y EE Al
T = Aotk

REFERENCES

1) Morton DL, Wen DR, Wong JH, Economou JS. Technical de-
tails of intraoperative lymphatic mapping for early stage
melanoma. Arch Surg 1992;127(4):392-9.

2) Morton DL, Thompson JF, Essner R, Elashoff R, Stern SL,
Nieweg OE, et al. Validation of the accuracy of intraoperative
lymphatic mapping and sentinel lymphadenectomy for early-
stage melanoma: a multicenter trial. Multicenter selective lym-
phadenectomy trial group. Ann Surg 1999;230(4):453-65.

3) Krag DN, Weaver DL, Alex JC, Fairbank JT. Surgical resec-
tion and radiolocalization of the sentinel node in breast cancer
using gamma probe. Surg Oncol 1993;2:335-440.

4) Albertini JJ, Lyman GH, Cox C, Yeatman T, Balducci L, Ku
N, et al. Lymphatic mapping and sentinel node biopsy in the
patient with breast cancer. JAMA 1996;276(22):1818-22.

5) Guiliano AE, Jones RC, Brennan M, Statman R. Sentinel lym-
phadenectomy in breast cancer. J Clin Oncol 1997;15(6):2345-50.

6) Pijpers R, Meijer S, Hoeskstra OS, Collet GJ, Comans EF,
Boom RP, et al. Impact of lymphoscintigraphy on sentinel
node identification with technetium-99m-colloidal albumin in
breast cancer. J Nucl Med 1997;38(3):366-8.

7) Guenther JM, Krishnamoorthy M, Tan LR. Sentinel lympha-
denectomy for breast cancer in a community managed care
setting. Cancer J Sci Am 1997;3(6):336-40.

8) Dale PS, Williams JT. Axillary staging utilizing selective sen-
tinel lymphadenectomy for patients with invasive breast
carcinoma. Am Surg 1998;64(1):28-32.

9) Borgstein PJ, Pijpers R, Comans EF, van Diest PJ, Boom RP,
Meijer S. Sentinel lymph node biopsy in breast cancer:
guidelines and pitfalls of lymphoscintigraphy and gamma
probe detection. J Am Coll Surg 1998;186(3):275-83.

10) Barnwell JM, Arredondo MA, Kollmorgen D, Gibbs JF, La-
monica D, Carson W. Sentinel node biopsy in breast cancer.
Ann Surg Oncol 1998;5(2):126-30.

11) O’Hea BJ, Hill AD, El-Shirbiny AM, Yeh SD, Rosen PP, Coit
DG, et al. Sentinel lymph node biopsy in breast cancer: initial
experience at Memorial Sloan-Kettering Cancer Center. ] Am
Coll Surg 1998;186(3):423-7.

12) Cox CE, Pendas S, Yeatman T, Cox JM, Joseph E, Shons AR,
et al. Guidelines for sentinel node biopsy and lymphatic



HEZ0I Q] - RUiet SHIIA YA S Y Isosulfan Blue DyeE 0188t ZAIHZE M2 395

mapping of patients with breast cancer. Ann Surg 1998;227(5):
645-53.

13) Krag D, Weaver D, Ashikaga T. The sentinel node in breast
cancer: a multicenter validation study. N Engl J Med 1998;
339:941-95.

14) Roumen RM, Kuijt GP, Liem IH, van Beek MW. Treatment
of 100 patients with sentinel node-negative breast cancer
without further axillary dissection. Br J Surg 2001;88(12):
1639-43.

15) Tracy S, Allen H, Conrad R, Willian D. Evaluation of feasi-
bility and accuracy of sentinel node biopsy in early breast
cancer. Am J Surg 2001;181:427-30.

16) McMaster KM, Wong SL, Chao C, Woo C. Defining the opti-
mal surgeon experience for breast cancer sentinel lymph node
biopsy: a model for implementation of new surgical techques.
Ann Surg 2001;234(3):292-9.

17) Orr RK, Hoehn JL, Col NF. The learning curve for sentinel
node biopsy in breast cancer: practical considerations. Arch
Surg 1999;134(7):764-7.

18) Duopont E, Cox C, Shvers S, Salud C, et al. Learning curves
and breast cancer lymphatic mapping: institutional volume
index. J Surg Res 2001;97(1):92-6.

19) Wong DL, Edwards MJ, Chao C, Tuttle TM, et al. Sentinel
lymph node biopsy for breast cancer: impact of the number
of sentinel nodes removed on the false-negative rate. J Am
Coll Surg 2001;192(6)P:684-9.

20) Shimazu K, Tamaki Y, Taguchi T, Takamura Y, Noguchi S.
Comparison between periareolar injection of radiotracer for
sentinel lymph node biopsy in patients with breast cancer.
Surgery 2002;131(3):277-86

21) Bauer TW, Spitz FR, Callans LS, Alavi A, Mick R, Weinstein
SP, et al. Subareolar and peritumoral injection identify similar

sentinel nodes for breast cancer. Ann Surg Oncol 2002;9(2):
169-76.

22) Burak WE, Walker MJ, Yee LD, Kim JA, et al. Routine pre-
operative lymphoscintigraphy is not necessary prior to sentinel
node biopsy for breast cancer. Am J Surg 1999;177(6):445-
9.

23) Turner RR, Ollila DW, Krasne DL, Giuliano AE. Histopa-
thlogic validation of the sentinel lymph node hypothesis for
breast carcinoma. Ann Surg 1997;226(3):271-8.

24) Guiliano AE, Kirgan DM, Guenther JM, Morton DL. Lym-
phatic mapping and sentinel lymphadenectomy for breast
cancer. Ann Surg 1994:220(3):391-401.

25) Veronesi U, Paganelli G, Viale G, Galimberti V, Luini A,
Zurrida S, et al. Sentinel lymph node biopsy and axillary
dissection in breast cancer: results in a large series. Natl
Cancer Inst 1999;91(4):368-73.

26) Weaver DL, Krag DN, Ashikaga T, Harlow SP, O’Connell M.
Pathologic analysis of sentinel and nonsentinel lymph nodes
in breast carcinoma: a multicenter study. Cancer 2000;88(5):
1099-107.

27) Guiliano AE, Dale PS, Turner RR, Morton DL, Evans SW,
Krasne DL. Improved axillary staging of breast cancer with
sentinel lymphadenectomy. Ann Surg 1997;222(3):394-401.

28) Iglehart JD, Kaelin CM. Diseases of the Breast. In: Townsend
CM, Beauchamp RD, Evers M, Mattox KL, editors. Textbook
of Surgery: The Biological Basis of Mordern Surgical Practice.
16th ed. Philadelphia: W.B. Saunders; 2001. p.575-6.

29) Fisher B, Redmond C, Fisher ER. Ten-year results of a ran-
domized clinical trial comparing radical mastectomy and total
mastectomy with or without radiation. N Engl J Med 1985;
321:67.




