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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 et al”. (Grade 0: agent not seen, Gradel: agent seen with difficulty, Grade2:
agent seen easily)
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H(F 889 (16/18) % T, MEOMFEH 500 (9/18) %
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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), 7 (%)
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 (722)
Paralytic ileus 3 (375)
Leakage 1 (556)
Colitis (MRSA) 1 (5.56)
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

ICGH & M BILICTHRTEER (HE (+)
ICGH#E (+)) X861 (444%), MEHIHAETE
ICG M AT X o 7R (HE (+) ICG
G (=) A1H (556%), HMBPFHUATET
ICG H#OLASHFR T E 7R (& (—) ICG st
(+)) 861 (444%), WTFNDBHATELh o7

BiFafipi~—F 7

FEB (& (=) ICGHE (=) #7161 (556%)
THh o7z (Table 2). ME® visibility scale @ Fyt
fiEiiZ 094 (0-2) T, ICG #HIEO visibility scale D
Jufiiix 15 (0-2) TH Y ICG HIEDHADORENA
HICE o7z (p=00370) (Table 3).
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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)

HiYE LCRIBiZ VR LMRGE L 72, T ORER, 4l

PR L7 18 B B T, 1CG 6 0 B3 % 13,

889 (16/18) % T i 50.0 (9/18) % IZ A&
IR TdH o7z (Table 2). FAHIZ ICG dt%
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M5, RER SR L 2 etk e T
Enwv. EB HEOHEZTORFY TH, FiiF
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PHBIKTTAZL2MEL TS, T2, b9
TENCE L ClR B IIHETEEMNTH - 72
(Fig. 1A). Z eI L Tid, BIEF o BEAE
B33 ) RGN B i 0 D R R 2 AR TR S A SR 7
7o D FIBERAE L L, R R PR & o5 il 5
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7o, HBTHETE LR o729%0, 86 (889%)
TICG #LE— FICTHEHV 2 HAT S LS
T&72. E612, ICG #HE— N visibility scale @
FROLiELE 15 (0-2) TH D, mERopgfE 094 (0-2)
WCHANREZICHAEMN D E A o 72 (Table 3). 3
ELTOHEIL, RET LM - RS RBERE - kI

p-value 0.0293
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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 WATANABE,
Kohei ONO, Tomonori FUJI, Tetsuya KITAJIMA,
Sota YOSHIZAWA and Takeshi AOKI

Department of Gastroenterological and General Surgery School of Medicine, Showa University

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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