BT #80% HF15 (168, 2020)

C BUPESE T E B TS B U %
i~ — % > 7o
— AR ICG HUBHO el —

AR B NE HEE L W
K¥Er 3 F B B dels fEd
[EEC S0 NI 7 N Ve

8% - T T, JEREERNEELLT COUEEICEE LT, ko mEERIC L AR —F ~
IR BEPRE A AREOHZ RE R SNET LR v, HETIIEBER T
Wi T4 W2 3 o TS o5 LR AL A o <2 ML 8 fili & L C ICG #tEo g 2 ik LT & 7-.
JIEE R0 i 30 LR C 0 L P 45 B sl SR A e o o A PRI DT, R ICG S0b o Bk
PEDOH A S AT S (B - BE L7z 2014 4E 8 H25 20154 7 H O 1 4 ¥ FF CHRERRIY
WHEIESE T Tl 23y S, YIBES AL DS IE IR LA T S g S 18 BITH 5. &
BN TFART 24 H DURT IS NABLEE TS alE o T8 (IESEAL MBS O K5I N R 12 0.2 ml JRiE) ISPk,
JEE S TE T ORI T IE I 0.25%ICG i % 05 ml JJiE L7z iz PINPOINT % Hi v Tl #6
7% 5 ONZ overlay £— K (42Y6H[{% & High Vision DA X — YV # HG b FERT 5 H)
& D, BEICGCHIEOMAMZ B - BFT L7z, F72, Price 52 L 7z visibility scale
FHWTHEL ICCHOLOHBMEORE 2 FEb L, &4 %K - e L7z SEtEn s
1Z Mann-Whitney's U test 7 5 O°IZ Wilcoxon signed-rank test Z vy, p< 005 % d > TH
BEDVE L P10 8T, FIHERIZ 670 (47-81) TH-o7z o LHFEEHMIE
Ra2314 %1, Rb N4 BITH -7z, FERSNE, FARaTHAS7 60, F4l5 3 HagA39 1, 5 H LLaj
VB2PITH o7z, HELZSWNICICG RIEICL 2 HERLIIRDLh o7z, ICG HIEDOMEHE
1% 889 (16/18) % T, MEBOMHIEFE 500 (9/18) %IZLL L THEICRIFTH 72 (p=0.0293).
M () ICGHDE (+) ERNE 8 H (444%), m&HE (+) ICGHDE (=) A161 (556%),
ME (=) ICGHDE (+) 2386 (444%) THY, wHE (=) ICGHYE (=) A 1H] (556%)
Th o7z, HED visibility scale DIl IX 094 (0-2) T, ICG 5t visibility scale @ Hr
JAEIX 15 (0-2) TH Y, ICGCHIEDMHBORENHFEIIEH -7 (p=0.0370). JEFEH T E
W FAIC B % ICG 8t 2 Wzl ~—F » 73 BB b LA RFETH AL L
ZzZbni.

*—7— R RENR ~ — % > 7, 1ICG aokiE, sk v g iR AL F &

" HS, JEEEEEELL T To MBI X AT — F

YL, BAEPCHERLZ Y, REREE D -

MR X 2 KRB0 Tl Tl S I Bk o0 &, MHERMAIRR E 0 R A SR BF
HARBIZBWT, MAi~—F Y ZIZWETHLE  HE2RHELRLENLZZ LR, —F, 7
SoTOMS TIE RV, R L EHZ iz st Vo FHETIEZ) vy TOMBHRTERVE W) §FR
BV R ) T PR HWLNRTEZ, LAl Bdhol. HETIRICC 8Lz L FEX

jill]

WERIR SR PR AR VR 22 ie (T ALER - —MeMRHAREY)
FHREEH
REpliadk (AFBIEgsz8))



NORBE

BdE RSB AT~ —F v 7 2 WD THEY
L, MEREGET KIGHE T BT B Ry ao N
BERETE & F o 2o v B S AL R 2 T 0 A I & e
LC&TY, AWZeo ik, Bk siar 298
JEEER i 5 DL & A g S A 2 B B R AT E B o i i
V=% Y ZIIBIT B B L ICG H#BEO MR
WZOWTHIM X 2K - i3T5 22TH 5.

MR 7 &

5L, BHAFHREEICB VT 2014 4E8 xS
20154 7 H @ 1 4E RIS AR M WS IE RS T Tl A3 7
5E S TS YD BESR AL 2SR BN i DU T & e S 7z
BB 18I TH B, MEFIIIAFEOHN - F
FCOVWTHEB L OFRIC T, Y7+ —AFa Yy
Yy R RTo 2B, LEICTHEZE.

S, T4 H DA AR EE T s o2 U5
W, RSNz ) ARG PG O R T g
1202 ml JHTET 5 B EEICHE, W T OB T
J&IZICG (Y772 7)) — g H 25 mg, #—=
R AR, HED) 2 10 ml OIS HAK THEM L7
W% 05 ml ik L7z, il SPY™ /i 4 i 15
F— ZWH Y 25 A (SPY System® : NOVADAQ

EZRNES/

t, A FF) IS LTS SN 72ERREDEN
HEREA X — v 7 Td A PINPOINT endoscopic
fluorescence imaging system® (LLF PINPOINT)
ZHWTHEEZ S N2 overlay B— F (426 HI{%
& High Vision B{ED A 2 — Y& ERAEbEFERT
A1) 12k, BEICGHEo AN E Lk -
Meat L7z, %72, Price 57 »3i i L 7z visibility
scale (Fig. 1A-C) ZHWTHEL ICG HtEnMHA
HORELZFMHELL, &4 &K - MEF L7z #Et
M IZ TMP 14 Pro® (SAS Institute Inc., Cary, NC,
USA) ZMH L, MO I 1E Mann-Whitney's
U test &, MERMEOFRE O HEIZ13 Wilcoxon signed-
rank test Z W, p<005Z2b->THEED ) &
L7z F72, AWIRIEHARAESRONERTSR L
TAMAFICH T 2MERHAITREINTNS
(KB 1754).

f& R

BETHE Table 1179, B 1068, 2148
BT ERIL 670 % (47-81) THo7z. WO
JE#RAL1E RaAS14 61, Rb A4 B TdH - 72, ICG &
BORERINE, FAETH A7 6, F4 3 HAiAt9

Fig. 1
A : Visibility scale of India Ink Grade 1, ICG fluorescence Grade 0
B : Visibility scale of India Ink Grade 2, ICG fluorescence Grade 2
C : Visibility scale of India Ink Grade 0, ICG fluorescence Grade 1
by the scale of Price ef al”. (Grade 0: agent not seen, Gradel: agent seen with difficulty, Grade2:
agent seen easily)
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Table 1 Patient characteristics and surgical outcomes

(n=18)
Age, years
Median (range) 67.0 (47-81)
Gender, 7
Female/male 8/10
BMI, kg/m2

Median (range) 215 (14.7-282)

Tumor location, # (%)

Rs 0
Ra 14 (77.8)
Rb 4 (22.2)
Tumor type, z (%)
Carcinoma 15 (83.3)
After EMR 3 (16.7)
Surgical approach, 7z (%)
Laparoscopic 18 (100)
Tumor size, mm
Median (range) 359 (0-775)
Depth of tumor (TNM 9th), # (%)
Tl 3 (16.7)
T2 5 (27.8)
T3 10 (55.6)
T4 0

Interval between ICG injection
and operation, days

1 day ago 7 (389)

3 days ago 9 (50.0)

over 5 days before 2 (11.1)
Postoperative complications, 7 (%)

None 13 (72.2)

Paralytic ileus 3 (375)

Leakage 1 (556)

Colitis (MRSA) 1 (556)

Length of hospital stay, days (range) 151 (7-27)

BMI: body mass index, ICG: indocyanine green, Rs:
rectosigmoid, Ra: rectum above the peritoneal reflection,
Rb: rectum below the peritoneal reflection, EMR:
endoscopic mucosal resection, MRSA : Methicillin-Resistant
Staphylococcus Aureus
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Table 2 Visibility of India ink and ICG fluorescence (7 =18)

India ink
visible nonvisible
visible 8 8 16 (889%)
1CG fl
HOTESCEnee —  onvisible 1 1 2 (11.1%)
9 (500%) 9 (50.0%) 18

ICG: Indocyanine green

Table 3 Comparison of Visibility scale between
India ink and ICG fluorescence (7 =18)

Grade p-value
India i . -
ndia ink 094 (0-2) 0037
ICG fluorescence 15 (0-2)
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PREOPERATIVE MARKING METHOD IN LAPAROSCOPIC
RECTAL CANCER SURGERY::
—INDIA INK TATTOOING VS NEAR-INFRARED (NIR) FLUORESCENCE METHOD—

Yoshiaki OZAWA™*, Masahiko MURAKAMI, Makoto WATANARBE,
Kohei ONO, Tomonori FUJII, Tetsuya KITAJIMA,
Sota YOSHIZAWA and Takeshi AOKI

Abstract —— In rectal cancer surgery, in order to identify a tumor site during surgery, preoperative mark-
ing using an endoscope, and a method such as the India ink tattooing method is generally performed. However,
India ink tattooing causes problems because of adverse events due to India ink leakage into the peritoneal cavi-
ty. For preoperative marking of rectal cancer for laparoscopic colorectal surgery, we devised a method of apply-
ing the fluorescent properties of indocyanine green (ICG); here, we report its usefulness. We prospectively
evaluated the visibility of the India ink tattooing method compared to the ICG fluorescence method in laparo-
scopic rectal cancer surgery in which the anal side intestinal tract is dissected below the peritoneal reflection.
A total of 18 patients who underwent laparoscopic surgery were enrolled. Study approval was obtained from
the Ethics Committee of the Showa University School of Medicine. ICG and India ink were injected into the
same patients undergoing preoperative colonoscopy for rectal cancer. Identification of the tumor site during sur-
gery was carried out using the PINPOINT® endoscopic fluorescence imaging system (Novadaq Technologies
Inc, Mississauga, Canada), which was developed by applying the near-infrared fluorescent endoscope imaging
system; tumor sites were observed with visible and fluorescent light. The visibility of ICG fluorescence was
889% (16/18), which was significantly better than the visibility of India ink tattooing [50.0% (9/18)] (p=
0.0293). The median value of the visibility scale of the tattoo was 0.94 (0-2), the median value of the ICG flu-
orescence visibility scale was 15 (0-2), and the visibility of the ICG fluorescence was significantly higher (p
=(0.0370). Perioperative complications attributed to dye use were not observed. In cases where ICG was not
visible, the cause was suspected to be due to the period of local injection, adhesions and mesenteric fat of
omentum. Preoperative marking in laparoscopic rectal cancer surgery by the ICG fluorescence method was
considered to be a useful alternative to the India ink tattooing.

Key words: preoperative colonic cancer tattooing, ICG fluorescence method, india ink tattooing, perioperative
identification of tumor site
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