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Clinical Significance of Sentinel Lymph Node Detection in Early Gastric
Carcinoma Using Fluorescent Beads and Dye for the Less Invasive Surgery.

Yoko HIRABAYASHI

Introduction : If the sentinel node (SN) detection were possible in the early stage of gastric
cancer, less invasive surgery to preserve function might be realized. Many reports on SN
navigation surgery for gastric cancer patients have been published, and various tracers have been
presented and discussed. We have used fluorescent beads because the particle diameter is nearer to
that of a cancer cell than that of other tracers. The dye method (Indocyanine Green ; ICG) was
applied with or without fluorescent beads. The micrometastasis of resected lymph nodes was
investigated in past cases to clarify its clinical significance for survival.

Methods : Ninety-two cases with gastric cancer were enrolled. These cases were categorized
into three groups according to the method used ; cases using the fluorescent beads / ICG method,
one using ICG alone (early period) and ones using ICG alone (late period), of which there
were 31, 29 and 32 cases, respectively. One day before the operation, fluorescent beads were
injected into the submucosal layer around the primary lesion endoscopically. During the operation,
ICG was injected into the subserosal space from the serosal side surrounding the primary lesion.
After the injection of ICG, a green SN was detected from 5 to 15 minutes later. The green nodes
were dissected, and then a gastrectomy was performed with the standard lymphadenectomy.
Ultraviolet irradiation was used for extracted lymph nodes and shiny nodes were assumed to be SN.
All resected lymph nodes were submitted to investigation for micrometastasis using an
anticytokeratin antibody (AE1/AE3). Furthermore, to investigate the clinical significance, 1475
lymph nodes of pT1pN1 / pT2pN1 and 1591 lymph nodes of pT2pNO were submitted to
investigation a micrometastasis for compare the survival rates of cases with and without
micrometastasis.

Results : The SN detection rates of early gastric cancer cases with the fluorescent bead / ICG
method, ICG alone (early period)and ICG alone (late period) were 92% (23/25), 76.1% (16/
21) and 96.1% (25/26) respectively. The accuracy rate of them was 95.4%, 93.7% and 96%,
respectively. In the late period, we had two cases with lymph node metastasis. In one case, the
metastases were detected in SN. In other case, it was detected in SN and SN station. Regarding
micrometastasis, there was one case out of SN station. However, the existence of micrometastasis
to dissected lymph nodes did not contribute to the difference in survival.

Conclusions : The SN detection rate increased when the fluorescent beads method was
combined with the ICG method. However, it was difficult to detect a fluorescent lymph node
hidden in adipose tissue during an operation because of the autofluorescence of the adipose tissue.
Detection of SN using ICG alone was possible and revealed relatively high rate. Besides the one
case with micrometastasis outside on SN station, local resection of the gastric primary lesion with
lymph node dissection of the SN station might be possible and meaningfull as a less invasive

surgery because the existence off micrometastasis did not contribute to worsening of survival.

(BB34% 5B 175 2008)
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PEERELTWS, WITHIZLTH ISR
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INERTOTREEDNIL N> TL AL EZOLNS.
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L, HHEHSHEESNS. 2, AFITHE
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R, FTEPDVAMI L AN E 72D A AR
oWz KL CTWAEPEN TRV E W) B
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VEN DB,

bhvbhid, BE %IZ”’?W‘% S HE LT
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AINBEWIMELINTHEL Y F Y T=>
1) —  (Indocyanine Green . ICG, #F—H3,
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AT BT HE e T Y v 3Hi B D A
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BIOHEBEE—-XZMHA L2 SNEEICHE
DI S5 NT/29261 % B & L 72. EMR (endoscopic
mucosal resection) & DIEFNLERA L 7=,

i. #Ot¥—X - ICG itk

MG B WIS CT) ¥ REi iR % 720 7\ 3141
(R 25, #ATH 6 61) Zxff e L. Of
AL 72ICGIE25mg % &K 5ml THEM L
R L 7.

i . ICG B

) e 01k, ICG 25 mg % & 7K 5ml T
LR L7z, 2960 (AR 2160, #1798 8
Bl) ZxpgeL L7-.

#% M RE B 1%, ICG 25 mg % 24 /K 3 ml TiA
fRL7z. F72, UTOLRMBbMAL. ONHiE
WIS CHEDIRIEEEA A 8 & D b ERVIES,
OMABWITY /SRR D A S e VW EER]
(BRI FHMHY T cT2 (MP), cNO £ 1
B o), @EBME, L7 Z RO %BVIE
Bl. ThoOMEwmz 3326 (FEE2601,
HEATH 6 B1) ZxtH L L7,

SHEGIEF DTS 5 % Table 112K,

(%34% 1% 2008)

b. UNERE DM
SN [ & 4T - 72 R BIE43pIoR ) >3
i1, S08fl Z xS & L7,

c. UNEf L T4

19984 % 520034 3 B £ TIZY4BE T H 0B
% W4T L 7= pT1, pT2pN1 % 14341, pT2pNO i
plaepl MR e Lz, Y v 3sfiizzhnehn
1,475M8, 1,591 T - 72, N DA HEH
FRACKITTEREER L.

2. ik
a. SN [H%E
FHRTH, PSS T IORE R ORIET 4 &
Fricifte—X %2 e 1m 2/ EAL,
FRE IR LR A S 1em FREEREN 72 IHC < —
XU TR i, 2V v TR
TR TICHERL, ZhizBRIEEBREM 55
EEE Y L) ICHBETICICG ZFEA L.
ICG25mg % 7&K 3 £ 721Z 5ml CTHM L 72
LOEMH L. ICC DEABEIFIEESY D)
Ttk o7 SNoOREIL, ICGIEARKL S5 ~

Table 1. SN [i] 5&hE B O 5t K F
#HtE—X - ICGHEAE | CGEA 3% |CGEE ¥hi%
#HA 3]
n=31 n=29 n=32
ICGiREE 1CG25mg+7& B 7K 5m| | CG25mg+7% &2 /K 5m| |CG25mg+#% B /K 3ml
i B & 18 : 13 22 : 7 24 : 8
BT U:M:L 3:20:8 6:13:10 3:15:4
EHE <40mm 24 22 26
40mm= 7 7 6
RERE m:smi:sm2 14:2:9 10:3:8 16 : 4 : 6
mp:ss:se 3:2:1 4 :2:2 4 :2:0
=2
LADG:0DG:0PD:0TG 17 :13:1:0 4 :14 :6 :5 15:9:7:1

U : upper part of the stomach, M : middle part of the stomach, L : lower part of the stomach, m : intraepithelial tumor without
invasion of the lamina properia, sm1 : tumor invades submucosa less than (.5 mm from the lamina propria, sm2 . tumor invades
submucosa than 0.5 mm from the lamina propria mp : tumor invades muscularis propria, ss . subserosa, se . serosa, LADG :
laparoscopically assisted distal gastrectomy, ODG : distal gastrectomy under the laparotomy, OPD : partial resection under the

laparotomy, OTG : total gasterctomy under the laparotomy
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154 Tt lC g F 5 72V v %8 & ICG - SN
(Fig. 1-a) & L CTHM Lz, #be—XD
SN [ 5E B LCld, BN ToAh I 1 S b B A
RITVWHOLE — XD FHE MR L7,
SN fi5 2 (2 Am e ) o ST ERIE 2 1T - 72, d0k
Y- 2B LTI, FHEARICR LT b AR
WY 2TV IsE L7z oS b it — X -
SN & L7- (Fig. 1-b). JEIESE F Tl OB 0%
Y ¥ — Z - SN DM T4 B LA D EEALH
HA5) T SN Z Mk L 7z.

F 72, WD B B ) VoSEiTR G ICHE,
SN 2D Fe LM LFEZFICHET S 1) 8
HiftE% SN station [N 1) ¥ 8 & L7z,

b. BN ORE

MRS L, SRR K DR L 7.
sk, A=) VEE, 8T T AV
AR 7RI O SETEAR O R KRR TR
X4 um O IR, BT 7 1 Vi,
BFL VI ahERELEITo72. 0.3%
SEEBALKZAKR, A ¥ =X BNEEAL A

v F RN Vs (SN)
a; ICG FE AT & J Ml 47 H IR ICHT ORI T 5 72 SN AR S (k).
b G ¥ SEI ARG THOBY — 2O A L7z SN ASOEREL T b 2 2% (=),

Fig. 1.

a single cell

iy

@

Fig. 2. $i%4 M7 95> (CK) itk & 2 Sl et bl

a5 KEVEBALC CK B INER (single cell) %
b ; ZFIERAIIC CK Btk o/ Nsfe (cluster) %5205

BB (x400).

(% 400).
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FUT—E¥OTO Y F VT ETN, —KPUEIL
P4 b5 (CK) $itk (AE1/AE3;
DACO #t, California, USA) % ffi ] L )t & &
7z. Envision % (DACO #f, California, USA)
THHE, DABIZTHRM, A< +31) v T
Bt 247, S BEMSECBE L 7.
BUNER O EFKiZ, OHE §ta TR % [
EINTVEWVL D, @V Y HiNICERYE
AT2b0D, QCKEHBEUETHEEET 2D
DEL, B D% single cell (Fig. 2-a)
L, B 2MUECTHENZRLTVWS2 0%
cluster (Fig. 2-b) & L7-.

c. MUNER LT

PT2pNOFEFIC AN 2, 1BEY ¥ oSl iz s
& &% % pT1pN1, pT2pN1 JEHIIZ BV TR,
PR, JE B ZF (40 mm K5, 40 mm bl 1),
AR (LR, ROER), BERE,ly WT,
vIRTFOERFEFNRT L & DITTHRICEL
THET L 72,

3. WETFERALER

2 BEMI ) HolIZ, Fisher IEEEE1C TH7 o 72,
%72, F#% 3, Kaplan-Mejer 33 12 TE& H L
Log-rank JHICTHEEZZ R L7z, Wb,
p<O0.052 FEAEFH & L7

] e

1. SN @R

a. WY —X - ICG P

HIL Y — X - ICG #f 1 1 T SN [F 5E % 47 -
7o HEATHE D & Te316IH 276112 SN % 320, [/ %
RI387.1% (27/31), ‘-39 SN ME 2 3. 248 (1 ~
818) TH o7z HEATH 6 Bl 4 6112 SN %
B, HEATHE T SN [{] EH1366.4% (4/6),
P SN M 801E3. 8 T o 72, FHIE 256
236112 SN % R & B4 o SN [/ & 132 92%
(23/25), *F# SN EEUZ3. 1METH - 7=.

b. ICG il

ICG HLh i CHEATHEE B & £ 40 1 29 1

(%34% %15 2008)

1196112 SN % 38, SN [ E21365.5% (19/
29), “P¥SNEEIE1.21 (1 ~3M) THho
72, EATHE 8 BIFR 3 BTSN 2w, EATH
T SN [ 2% 1237.5% (3/8), ¥ SNIE K
FL6ME (1 ~31MH) THhor. BEEIE21HH
1661 SN % 3%, FHHE D SN [ E % 1376.1
%(16/21), “F¥ SNHEHIZ1.3M (1~ 2 f#)
Thor.

— 73, 1ICG B o # W 1 3261 v 3151 12
SN Z 8%, SN [HEH13296.8% (31/32), F
SNE#1E2.9M (1 ~10M) Th 72, %8
FEBNI M BT 2 W CIREZEE L E A E (MP;
muscularis propria) X D WKL EZEE L L7
B3, WRFHEZW CTIEMP A% 4 4, ST
##% (SS ; subserosa) IZ & EF 23 O 2HITH o
7z, EATHR 6 I BTSN ZFETE, SN
[F E100% (6/6), ¥ SN E4.3M8 (1 ~
8 M) TH o7z, HWIE26625(%] T SN D
7] 5& 23] B C, SN [d] & %13 96.1% (25/26),
P39 SN fil¥i2. 518 (1 ~518) Tdh o7z

SN FIERKEF D T & o % Table 2 127733,

2. EZ%

SN [/ R DK F A 5, SN [FERKD BT 74
BB CTEZEZEH L7 (Table 3).

HIEY — X+ ICG PR E D REIHE 2551 b 1 1
(2B T hematoxylin and eosin (HE) #efi ¢V
YONEIEER R D 7. ZOERNL, kY — X,
ICG &£ BIZSN 27225, SN (2R ITED
ol BBIE, SNEELY UoSHi#

(station) A4 1) ¥ SEHIZFRD. o 1 HIA
BEMELE LY, SNZRZETE 722360 TH#
E—X - ICG BrREDKE 0% (0/1), 455
FE13100% (22/22), IE#3I1395.4% (22/23) &
ol

ICG B g w0 B & 2160 1, SN % [F]
ETELMo7256C HE Jefo CHEBIZED
o7z, SNASHE &N 72166)  HE Yeft ¢
) UREIEB 2RO DX 1 BIOATH - 72,
COREBNIFE S N7z SN IZEER 2 2 7228,
SN station /4D J Y NHHIZ D ER A AD . =
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Table 2. SN [{]EZE

"EE—X - 106 | CGEE 3% | CGEE 3%

brA& o #H

n=31 n=29 n=32
SNEIEZE (241) 87.1 %(27/31) | 65.5%(19/29)  96.8%(31/32)
FHISNES (£H5)) 3. 28 1.2/8 2. 918
SNRIER GETH) 66. 4% (4/6) 73. 5% (3/8) 100% (6/6)
THSNES GETH) 3. 818 1. 68 4.318
SNRIEE (LK) 92% (23/25) 76.1%(16/21) | 96.1%(25/26)
THSNER (2B 3. 18 1. 3@ 2. 518

Table 3. SN FEDIFZHE

[ﬁa'(: E—X - 16| ICGH¥E ICGE %
B BEE | HMES HARED
- SN&
N | WEB  EB o onionies
+ = PO + - o
1) 1 0 2 0

- 0 1 0 1
S 0o 2 0 15 |1 3 0 23
mE | %O/ 0RO/ 100%(1/1) | 100%(3/3
scEpEE 100%(22/22) | 100%(15/15) | 95.8%(23/24)| 100%(1 2/12)
FxxE 95.4%(22/23) | 93.7%(15/16) | 96% (24/25) 100% (15/15)

D1 BEEE R, WHOICGIZL S
SN [/ EDEEIX 0% (0/1), FFREIXI00%
(15/15), EZ®IZ93.7% (15/16) THh o7z,
¥ 72, ICG ¥k : 4 1 o0 B 13 e 51 26 1) Hh
SN ZRETE Ldolz 1B ¥ HiER I
DL h ol SNHPEES /256 Y » 3
Wit i BDO=DIF 2B TH -7 260d 141
ESNIZOAEREHEDZ. DI 1HIIESN B
L U°SN & 6 U station N D ) ¥ 28812 BB
D7z, HREO SN [FEDKEEIX50% (1/2),

BREEI3100% (23/23), IEZ%I1396% (24/25)
THotz. % SN station [ZJEIFTEZ S L
REE, EZEEH100%E o7z,

3. fhEERE & SN

HE 4t TR % 5000 72 2 o 7o FIERE B T
WNERBORE 21T 72, #EE— X - ICG fif
FETIE, 18N Z o7z, 2 DER]
IZ SN station #}1Z cluster % 328 72,

ICG HAlE O M PFERF T, 3 BB/
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BEARD. 16011%, SNIZ single cell D/~
R %Rz, 2 BliZ, SN & [§ L station P12
single cell % F8® 7z, ICG ML o0 1 e 451 T

&, 2 BICUNER ROz, w
3 N b single cell T, 1 f 1 SN
station A, oD 1 1% SN station
SRR 7.

4. BUNERE T

B0 FRYBIEGNIC BT 5 )
v RHi/ N L, pT1pN1, pT2pN1
REFI43GIH17H] (39.5%) 12780
bz, ELAZY v 23Hi1,475
LV R WA UN i AF AL
(1.8%) THotz. FIES NI
/NEEFEIE 9 X T cluster THh - 72.
N 2 R 721760 6 #1
HE TR 2 807 1 8 v /3
& Al U station N Z /N85 #8 A5 AT
1E L7, Mo 114113 HE Tz
BB 721) v SH O station Af 12
B, ZTOHRO1HIE 28 v
WS/ 2Rz, 72,
pT2pNO #iE 14641t 121 (26.1%)
/MR 2B . RELL
) YN, 5918 ] E & 7
NZEREIZ20M8 (1.25%) Tdh -
7z. Cluster 25 9 ffll, cluster & single
cell 25 1 5, single cell ® & 75 2
BITH o7z ) U SHBERIZR S
&, 1HY U SET O &2 cluster
A7z D% 6 6, single cell i%
1B, 18, 28V ¥ 8
cluster Z 872Dk 2 B, 28
¥ ORHIZ D A cluster & D72 D
& 2 B, single cell D &A1 T
8?)07':.

BRI BN F CHE A% R
O 7zDiL, pT1pN1, pT2pN1 JERI T
VO A, AR RN, RGE R, Ly
¥, VT TdH o7 (Table 4).

Ny R & FE

(5348 15 2008)

pT2pNO JEFI Tl Iy T DA TH 7> (Table
5). F7z,pTl1pN1, pT2pN1 fEHI T3/ NiZRE D
AIETHEAROFEAIED Lo 72 (Fig. 3).

Table 4. pT1pN1, pT2pN1 JEFIIC 3513 2 IR HZ I N T OMeqT

W'l‘!if Fisher B ik
n=26 n=17 P{E
Fiip 64K 7 5
64 Ll b 9 12 p=0. 1994
% B 15 14
=z 1 3 p=0. 1874
EHE  40mmkiE 15 10
40mmeL £ 1 1 p>0. 9999
HEeR MR 12 6
FHEH 14 1 p=0. 4508
REE SM 13 2
MP, SS 13 15 p=0. 0202
lyEF + 1 10
- 15 7 p=0. 0051
vVEF + 3 10
— 13 15 p=0. 0275
Table 5. pT2pNO JEBIC B} 2 B AR EL 220 R T- D Mt
W'l‘!if Fisher I ik
n=30 n=12 PiE
£ 64K 16 4
64mELLE 18 8 p=0.5086
% B¢ 27 8
oo i 1 4 p=0. 4411
FEHE  40mmkiE 21 8
40mmpL £ 13 4 p>0. 9999
#R#say MeH 17 4
KR 17 8 p=0. 5016
REE MP 16 6
SS 18 6 p>0. 9999
lyEF + 7 8
- 27 4 p=0. 0126
vVEF + 14 1
- 20 9 p=0. 0702
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pT2pNO JE B T & o/ NEL AL 5 1 1)
(Fig. 4) % 7= cluster FFM:%1 (Fig.
5) TYBRIARLDDODABE
Do 7.

Z =

B RSN [F B IC B3 % Mt i
#2022 L [[{ RIS, bIlb O
T AT TIE SN W E X
i <, SNNS & 5 o &I 5
BT ANEEEZ LN EITHE
TY YOSEIERSE L H L) N
ik X OV B SEAIN T L
ENDBDIZ ML= =A%) U
BAALIC WS S EEE R
bz,

BHBICBELTH, Mo
SN HERIIEFETHo /2. £D
JFRE LTiE, FEPRELTW
v, ICGEER CHEW
WZICG DALY V3 EB X
O VDSB8 LI o 725
»PEZ bz, BHE, WEEEE
L, ICG [F & % 75§ K 3 ml {2
MLEEZ 5T SNHEEZ
17 o - R PERI TIE, SN[
b IR TI396.1% & LR L7,

FL—H—L LTRIEEY
~v—=7u—7 %ML TERNIC
SNZ[ETE 5%, Rz
TEAMRICRESIND LWVIK
HDH 5 AARLEHETH 525,
MEMCFHEST S &, WTED?
INE N IO AEET B &
EZPMHLEETE LW E VIR
HAEHD. Tz, KWTEINS W
ZliE, BAMRBORNE LY

[ ) I
8| - e — - -
-|;§|- ] LT
ﬁ"- . NGB (—)
ﬁ"‘- _ muEB ()
2 ]
0

T T T T T T T T T T T
0 12 24 3 48 60 72 8 96 108 120

B (A%
Fig. 3. NEBOAEIC X 547E M (pT1pN1, pT2pN1 ER))
Mg (—) ;5 n =26, Nz (+) 5 n=17, p =0.9123
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