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Introduction of the ERAS protocol in liver surgery
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TAHEHEL, 2) UBRREERICK L TILEEE
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| Colorectal liver metastases |

l l

Resectable Unresectable
colorectal colorectal
liver metastases liver metastases

\ 4 v
| performance status 0~2 | [ performance status 3~4 |

Neoadjuvant |
chemotherapy

v

v

Local thera i
(ablation, radiation, hepaticap erial infusion) ‘ Best supportlve care |

v
l Liver resection I Systemic
N chemotherapy

Fig. 1 Treatment strategy for colorectal liver metastases. Quotation and reorganization
from Japanese Society for Cancer of the Colon and Rectum Guidelines 2010 for the
treatment of colorectal cancer.

PR LDBRTREE 2o 723560 2BBICHEE 713%, BEELEEFRIIRL, PWHETE O

na. MERIITRE L L A% TH - 7228, FOLFOXEIZF
1) YIRRPTEERFE#E I3 9 HNAC WEPENFS L, BEEICHETIBEIR N

HA4FS A4 0TI, URTEFEBICHT S NACOABEEHRES L LTEETREZ L, &L
NACOZEVERIHET ENTB S, BWIEIEHE \ZCPT-11, L-OHPIZ X A FEECTH 5. CPT-

NEERRERE U TERTRE RS, R 11— Z ®FOLFILIT idyellow liver& Wb iL b
HFTY—BEhoTWwh NACOHEHMIX @ BB BF %% (non-alcoholic steatohepatitis; NASH)
down staging, @IEHEHE/MIHE ) FOIBRERAIC 3, L-OHPX— A2 OFOLFOX Tidblue liver& &
£ AAOHERE, ST L, SIBRETE O, i 5 3E I 3k 5k (sinusoidal obstruction syn-
OMUNEREO REREE, OfLFEREORZIEH drome;SOS) 2SHF&EME L L THE IS5, &
EhEbkash, MESL L CHERDPIIRIREST CITHIE CRATUIBREIOH DN O TR EE
WX DUIBARREL 2 5 U A 7 RPURANC & A TR 25720, k%t EE LEAIEFOLFOX %
ERRMBEHEL EHFBTONTWEY. NAC  #ERIRETHAH. F/, L-OHPR—ZADLY
ZRPIOFHIZBIF L SR TV BEHY? ) FIER A ¥ Tlibevacizumab% 1§ 5 L FEE DRI
MBI BRTT RE 72 K P 36461 2 1 512, IEAE% R OEEESRETDLEOHREIDDHY, YR
{LHEAER (RCT) & LCHIRT - M2 OFOLFOX4  BEFE&B I3 ANACE LT, HER T
BEFAM & FATEE B4 AEORTC 40983  FOLFOX+ bevacizumabA$ 3R &1 5.

(EPOC) #EgAfTHb N7z, FOLFOX#E o 3 4k NACOIEITIZH 72 o Tid, AIRFEE %R Eﬁ%
WEEFRIFEICRETF (362% vs 281%) T, HRICHET M, TUEESIROBEZHE,
CFEREVAFMOERICHFS T AW EEEIR By A Iy rReReENLERER L?"(“??@Zlﬂ%
BEND, AREBOFOLFOX4EEDEFERIT DIELNEELEZEZOLNAS.
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A) Disease-free survival rate B) Overall survival rate

(%) (%)
1001 2y 4y by 1001 _|—| Low CEA
: Tow CEA 36% 36% 36% .
80 1 High CEA  23% 19% 0% 801 o,
| ] =0.0133
60 60 % High CEA P
40 A Low CEA 404 0 e
20 - R _ 20 - V N Ay 6y
High CEA p=0.1695 Low CEA  84% 84% 84%
0 - 0 _HighCEA  681% 42% 0%
0 24 48 72 96 120 0 24 48 72 96 120
Months after surgery Months after surgery
Number at risk Number at risk
low CEA 14 5 5 1 low CEA 14 10 6 1 1
high CEA 41 5 0 0 0 high CEA 41 15 3 0 0

Fig. 2 Comparison of disease-free survival (A) and overall survival (B) after resection of colorec-
tal liver metastases between patients with preoperative low CEA (unbroken lines) and high CEA
levels (dotted lines). The overall survival rate was significantly (p=0.0133). The number of pa-

tients at risk is shown below the graph.

NACOZIR¥ETH 575, CTRMRI% L
SHTLIAMNC, B iECEAMBEOEE M EH ST
WA MELCNACE AT L2556, [bak
R T BICIECEAMEAY 5 ng/mIPL T OEfE & 7
o 7FEBNI146], BEE R 7ERIXABITH -
T2, TS ITUIBRAICEAMRAERE & Bl % ik d
bE, BETRLFMFRTFICEZ LD 07205
BHERCEERESERER CARICD L (B
B 1/ 2/>3 KMERES/ 3/ 3HlvsEfERE 9
/ 7/256l, p=002), EEBEFFICET Do
727%% (Fig. 2A, p=0.1695), BEEFIIEMEE
PHEBIZBIFTH -7 (Fig. 2B, p=00133). =
DT Ehn, VIR REFERICET ANACOR)R
HEIZBWT, SHIEAOERIIVETHSD
A, MECEABOEBIZ AR 2RELEZ T
5.

2) YIRTEERTERICH T 2{b2EE

A FT40TIE, OCEREFRS L T
BRTTHE & 72 o 2 IFIER I TR 2 E R4 &,
QLI RENF IR Xt B FFEEE i & &5 a3
PR D LGB ORI RIS % EITRD
BRTWARWERRS, HEHFTY-BL i
5> TW3, DIZBWT, WBAREEE S5

BB T S ERIEOE M & B
BMLT, RETSZIEFY AR K
FERAR BRI 7 B B B R, (B
S EPORKENSecmZEBLS) &, £
MELEFER THELIRARETH S Z LICRR
BWwEEZ DN, K L TESEEE % 1T
L, down stagingf# \ZHFYIER 2 4T o 72 E B O EHE
BARIZINETIIEALREN TRV, ZOH;
W2 LTI PIIRER R RIS, wbw 3
staged operation2Th LTV 5 %, BIFHEH S
CFHBARBTH S, Adams SV, (LEBEEIC
YIRRTHE & 7 o 7B 0 5 E A AF SR B WIS Y)
PRATRETdH o 7ER & A& & BRTWBH, —
TIHEFRER IR L TH M2 5RTHEET
HoERIZEDFHRIIPFECTCELVETIH
ERHRLNA.

LRTH, WEEIBRAREZHIH L TmFOLF-
OX6% Hul & L 72L& EE 21TV, down staging
%o TH 6B EZAT - 7-NACIE# = 1161 5#%
BLTw5 (Table1). WELFETEE CTHIEL]
BRL7-16Bl & Ihid 5 &, EFRATE, BEE
%= (Fig. 3A, B, %&p=04954, p=07480) &%
2L, WRESCHZREMEDOFA b MEFICE
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Table 1 Eleven cases of Ha/grade C unresectable colorectal liver metastases
Case | Age | Gender | H factor Grade Ct No. of | Response |H factor| Grade
before Ct | before Ct cycles to Ct after Ct | after Ct
1 68 M 3 C J-IFL 5 PR 1 A
2 52 F 3 C J-IFL 4 PR 2 C
3 67 M 3 C mFOLFOX6 6 PR 2 C
4 64 M 3 C mFOLFOX6 10 PR 2 C
5 68 F 3 C mFOLFOX6 6 PR 2 B
6 53 F 3 G J-IFL 5 PR 2 B
7 66 M 3 C mFOLFOX6 6 PR 1 A
8 57 M 3 C mFOLFOX6 5 PR 2 C
9 65 F 3 C mFOLFOX6 6 PR 2 C
10 70 M 3 C mFOLFOX6 5 PR 2 B
11 77 M 3 C mFOLFOX6 6 PR 2 B
Ct ; Chemotherapy, J-IFL ; Japanese modified IFL, mFOLFOX6 ; modified FOLFOX®6, PR ; Partial
response.
A) Disease-free survival B) Overall survival
(%) (%)
100 1 100 1 1y 2y 3y
Ty Urresecianis 217{ % 227); 7 1iyo T Initially unresectable 91%  40% 40%
80 1 Resectable 44% 19% 9% 80 1 :'E. Resectable 87% 55% 38%
60 - 60
p=0.4854 4 i Resectable
40 401 0000 oo
Initially unresectable
204 feeeses 3 Initially unresectable 20 A p=0.7480
N TRt . |
0 12 24 36 48 60 72 0 12 24 36 48 60 72
Months after surgery Number at risk Months after surgery
Number at risk
Unresectable 11 10 2 1 0 0 0
Unresectable 11 3 2 1 0 0
Resectable 16 13 7 4 2 2 2
Resectable 16 7 3 1 1 1 1

Fig. 3 Comparison of disease-free survival (A) and overall survival (B) after resection of colorec-
tal liver metastases between patients with initially unresectable (unbroken lines) and resectable

liver metastases (dotted lines).

The disease-free survival and overall survival rates were not

significantly (0=0.4954 and 0.7480). The number of patients at risk is shown below the graph.

RO oz AVERIEORFE L YKREIIME
M3 2Ld|MEINTENY, ZofREIIERE
T & ) s ddown-grade & 11, YIBRASRESRE B
PEIRT IR oz ed LB NS, YR
R A {LEREOER T RTRRLE 2
bh, {EFFEVER L TR L 2o e
1, HURZE—IIEBEITRETHAH. Mk,
BRREBEESHNBREIEST 55, WaBEFO
ERENEET 25 7% CEHREBTIRIART, &
LIERIBEZES L TCOMEIPLETH 5. T2,
MEI AR ERBEN B & MELRITERERY
B BAES & b M BRAEFERIR L THETE 54

RTEARWv. SRISMAMLEREICMA, kb
BRIFERETHE L TS LREE R Y & LT
TELENHDLEEIOLND.

@IZBWT, BRI 2 FEiiER
ERFEBE IS 2 BWREE D, EFHH
NOFRIZH S 2 TIE AR WY, CALGB-94813 5k
1, KBBRCT & L THEEREDS TR, £F
I & b iIcaH bk (5-Fu+tLVEHERE) %
LB EEE R LIz, ZOBICHE SN
T TV VATIE, WENERERI & LERE X
Db BRI AR ITFmND, EFRA
DHRIIBD LNV ETIRETH - 2%,
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Hepatic Resection After Neoadjuvant Chemotherapy for
Colorectal Liver Metastases

Masaki Kaibori, Yoshinori Iwamoto, Morihiko Ishizaki, Kosuke Matsui,
Satoshi Okazaki, Tatsuya Kanbara, Kentaro Inoue, Katsuji Tokuhara,
Kazuhiko Yoshioka and A-Hon Kwon

Department of Surgery, Hirakata Hospital, Kansai Medical University

Neoadjyuvant chemotherapy (NAC) for colorectal liver metastases (CRLM) is divided into two pat-
terns; 1) NAC for resectable CRLM, 2) systemic chemotherapy for initially unresectable CRLM. The
indications and safety for NAC for resectable CRLM are still undefined. The adverse and anti-tumor
effects from NAC, and the timing of liver resection for resectable CRLM after NAC is required to be
determined. Recent progress in chemotherapy and molecular target agents has made it possible to
surgically treat initially unresectable CRLM. The disease-free and overall survival after resection of
CRLM between patients with initially unresectable and resectable liver metastases were not signifi-
cantly. It is recommended that liver resection is the first-line treatment in which initially unresectable
CRLM has changed to resectable due to systemic chemotherapy.

Key words: colorectal liver metastases, neoadjuvant chemotherapy, liver resection
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Clinical Applications of Indocyanine Green—Fluorescent Imaging to Liver Surgery: Masaki Kaibori*', Tatsuma Sakaguchi*’,
Kosuke Matsui*', Morihiko Ishizaki*", Richi Nakatake™®', Hideyuki Matsushima™’, Takumi Tsuda™', Kazumasa Yoshida*?,
Masashi Okunc*?, Jouji Wada*® and A-Hon Kwon* ' (*'Dept, of Surgery, Kansai Medical University, **Kokuhoukai Yoshida
Hospital, **Jinwakai Wada Hospital)
Summary

Background: Intravenous injection of the indocyanine green (ICG) reagent was performed as a liver function test 1 to 2
weeks prior to surgery. ICG fluorescent imaging was performed using the Photodynamic Eye (PDE) infrared camera
(Hamamatsu Photonics k. k., Shizuoka, Japan). Methods: Intravenous injection of the ICG reagent was performed as a fiv-
er function test 1 to 2 weeks before surgery. ICG fluorescent imaging was performed using the PDE infrared camera. Re-
sults: ICG fluorescent imaging was useful for liver surgical navigation as follows: three cases of recurrent hepatocellular car-
cinoma (HCC) after transcatheter arterial chemoembolization or thermal ablation therapy; three cases of colorectal meta-
static liver tumors after chemotherapy as conversion therapy; two cases of intrahepatic cholangiocellular carcinoma (ICC);
and two cases of surface HCC that were not detected by preoperative computed tomography (CT) scan. In the ICC cas-
es, although dilatation of the bile duct could be detected, the tumor margins were ambiguous by ultrasonography (US).
ICG fluorescent imaging clearly described the dilatation of the bile duct including the tumor. Conclusions: ICG fluorescent
imaging was useful for liver surgical navigation including selection of the mode of hepatic resection. Key words: ICG
fluoresent imaging, Hepatic resection, Liver surgical navigation

EE (IU®Ilindocyanine green (ICG) #ILEIMl o K E-ClREELZOM, ICCHEOWHIH T IZ L - THER
WICGAHY AENLFHLY, BUNRIHEZITFICEETI0ICERE SN, SH, 52 EMICSECREEL 224
HEZ B L U2 — US) BT, BBORENEETH - ZIFEEER % ICG #3612 & ) BEISEN i T
Ho BB ERBEL-OTHRET . FHiE 0IFW 1~2 BEENIFEERE S L CICC REOBIRNIEN1To 7. B 4
5 {2 Photodynamic Eye (PDE) IR A5 GERFR b= 2 M L. &% transcatheter arterial chemoemboliza-
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HENERTH o7 FE BRI TI2EEEOMFRMEB LU US LW TEBRERELREMNIIT LT, PDE#K
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indocyanine green (ICG) #Jtikid, ICG DFFEML
BUEEIC XV IMF, FFEE, EE~ORBFWIA T LBl
TEYRERTELIENTEL, 72, FMAITIR
B RO FED %0, IBEEFN COREERIRER
OB ICOEHAENTEZ, EHITRETIE, Y

7= OMT IR RSERIC BT 2 ICG o EREL#H
EANTWEY, SEbIDLILL, R RRAE Tl
BT EAho BB E M ICC BIBEIL Y EET
CENTEETH » - EEEMIC OV THET 5.

I M¥&R&EFE

X 51 2000~2011 4 0 2 R LB THBR 1T -
T=fEFI D 9 %, transcatheter arterial chemoemboliza-
tion (TACE) B L U'RATE EEREEZO BRI
FERER) 361, RIGEMRILEREEDBOBRBIEIEE
B3 61, FFPIABESARRE 2 6], T CT A CTHEmI N
T o TP REAAEIEED 2 floa5 10 #28, EEO
FIEIZ ICG HIEHESEFERTH o7z, &Fl, FiF1~2:8
BRI IR AR & L CICG HEOHRMNESN 21T -
720 71 X 513 Photodynamic Eye (PDE) #RyES A5
GRFYA b =7 AH) 2 M L7ze FEFIZBIT 2HER
BLUFBEZOFEEDMER, UREREFOBHSED
moOEE 3SEIIBWT, ML VIR STV ER
DML FEE L L UBRFEFOBRBEOWMB D79, PDE
OGRS AT %R L7

o &% &R

1. TACE RE#OBEREITHIEELES
BE80H, Bk
E&F FERD.

Fig. 1 Preoperative imaging in a 80—year—old man who
underwent hepatectomy for HCC.

a: Abdominal CT shows two liver tumors (arrows)
in the segment 4/8 and segment 2 was treated
by transcatheter arterial chemoembolization.

b: An accumulation of lipiodol for tumor in segment
4/8 was not enough.
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BREAEFE: 32 MBS RIELD R, 75 mERFAH & B ZARALKAE
TR/ E NI,

BRE RE* %% LFHBEEY, HCV IUEBE %18
FEN, US- CTHREICTFIEEZ o, #HEMER
RO CHBENE AR, Fiff2 2B ENS, FRMELRE 2 2 FTIC
% LT TACE 24T 7. EER, CTHREILTS4/8E
BANDOYEF = LVEBABOD, K ERK TSR
Birkhkot,

ABREFRAE: 5 & 152 cm, KE 49 kgo JEHFH - 8k,
BB e, ;

M&A&E: Alb 3.3g/dL, AST 47 UsL, ALT 44 U/
L, T-Bil 0.3mg/dL, ICG Ri5 3.1%, AFP 6.3ng/
mL, PIVKA-T 10 mAU/mLo

HEERYESs CT 2% TACE 51T 1AM # CT M %R
¥ (Fig. 1o S2EBIZY ©F N LEFEENF S4/80E
BADYEF F—VEBRAETH -7,

FAiirr B: S48 FEER AT HRAES - US IS TR EREET
H o775, PDE S AT CHCFKGVSHRICEE SN
(Fig. 2)o PN S2, S4/8 ER-LIBMT, FAlTRER
4 FRRE 36 2, HIME 600mL TH ol EEMHBEOR
WIZBT 5 ICG #essmtR7 (Fig 3).

FEBMRBSAOFR R S4/8 13, 15 mm #EE, WL
MR, 0% BEVREEE T RO/, S24, 20mm
KT, R, ReBEEETH o .

WERE SHEE RO T, i 14 H HICBRER,
HIEM R M H, HHEEEDT,

2. FFARAEEEAES

B 5T, ik,

X5 AR RS,

BEERE: SRt E 2 Lo

R TE THAT &7 USHEICB W TIFS212 8
mm KO I —EB L USKHEBEIRY BRI, B

Fig. 2 Indocyanine green fluorescence imaging in a 80—
yvear—old man who underwent hepatectomy for
HCC.
a: Margin of tumor was not detected clearly using
intraoperative US.
b: White lesion on the surface of the liver corre-
sponding to margin of tumor including liver in-
fraction by TACE.
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Fig. 3 Indocyanine green fluorescence imaging in a 80—
vear—old man who underwent hepatectomy for
HCC.
a: A photograph of primary nodule in the liver slice.
b: Postoperative ICG fluorescence imaging shows
bright signal at primary nodule.

Fig. 4 Imaging in a 57-vear—old woman who underwent
hepatectomy for cholangiocellular carcinoma.
a: Abdominal CT shows a dilatation of bile duct
{arrow) but not detected tumor.
b: MRI shows liver tumor was not detected.
¢: PET shows nodular accumulation (arrow) in the
portal umbilical portion.

APFE F I THREA L 2o 72

ABRBIRIE: & & 158 cm, 121‘2252 48 kg, MEFBILFA -
BT, FPERE DT,

MEAEE: HBs L E M, fed, Alb 4.3g-
dL, AST 14 U/L. ALT9 U L. T-Bil 0.6 mg/dL,
ICG Ri5 9.6%. AFP 5.5ng/mL, PIVKA-II 4.4
mAU/mL, CA19-9 26.5U mL-

BEER CT 482 LIFE IR ARSI 2 cm O — i
Hailed, Fhih ﬂi*ﬁwﬂﬁﬁ%ﬂfﬁ' Bt EEG
ITeECcE Lo/ (Fig da)o

BEEE MRI BT T2 Mg B ARY -2 BES
WA ROIY, BEEGETERTE R >7: (Fig 4b).

PET #&%: FH/MAZ B R O &8 (SUVmax 3.7) &
otz (Fig 4c).

FAiFR R BiAREE, fiidh US
%, PDE THMEIX I E05

BACSROE

Fig. 5 Indocyvanine green fluorescence imaging in a 57—
vear—old woman who underwent hepatectomy for
cholangiocellular carcinoma.
ar A tumor was not detected using intraoperative
Us.

b: White lesion on the surface of the liver corre-
sponding 1o pooling of bile by cholangiocellular
carcinoma.

Fig. 6 Indocyanine green fluorescence imaging in a 69—

vear—old woman who underwent hepatectomy for

HCC.

a: HCC in the segment 5 was not detected preoper-
atively.

b: Intraoperative ICG fluorescence imaging shows
bright signals in the two primary HCC nodules
{arrows).
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