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I. R
TR 2006 47 H2 B 2009 4 8 HICHFOIBRZ AT L 72 316 Bl A4 %t512, JEHE
N U — BEEHEE 3 x 3rule” (T8 3 H H OJEEAN F L —r DOPRTE Y
IV BN 3.0 mg/dl LR DB EREE R D R L— 3k ET D) 2 FR LT,
ZOREERNASTT H 2 & T, MEIATONT 87% (275/316) DIEFl A %45 & L
T =B THERG RS LERIEHTE L L THILE,
BEY @ JEE R L — O HAAED IE M 2 B CTHREET 2,
5k 2011 4F 1 A7~ 2012 48 6 AIZATUIRRM 2 fidT L7z 274 51 (REEPN A (&
RL— U493 AR) kR E Lz, % 13,57 BIZ FL—r OBREEERA
CHERE VU LV EAEORIEZITV, 3 x 3 rule IV RL—U EBFH LT, 20
RUEIC BT DIEGE, GOMESR, INRIER A, ERa X M a2t L,
FER 274 il &2 %15 L L7z Validation set  (2011~2012 4E) (281F % 3 x 3rule @
FREETIX, Test set (2006~2009 4F) & kbl U CRABGLRIL [4 1] (1.5%) vs. 58
(18.4%), p<0.01]. BHHERIL [16 B (5.8%) vs. 54 (17.1%), p<0.01] & A EIZH D
L. MR 7ERE BE[11 H (6-73) vs. 16 (9-59), p=0.04]~ & AR S -, E
MaAABRMTBWTHAERICH D L [1,453 K FL (968-6,859) vs. 1,847
(4,667-9,498), p<0.01], EF-FH MBS EL 727 SHNT, BIERL— 12X D

T TR FM 2 T L, I S 076 0ME e <kl L7,



raeE MTUIBRE OMENE B L — o B HAE 3 x 3 rule” D IE Y PRI T H R ML ]

IZEBWTH BRI SN,



. &

IETEIRORGEIEI E L, B AFPEIIERIC L 258 17 [BIaE SN
B A S (2002~2003 A7) CTIXFHMARE 233 2 B BR%E O Fif3E T
KX 08%ThHD, LnL, MikEOHEIL 30%~40% (1), #EEREHENT 2 8
ML EEEIE I & i Ui e TE 2 6O TIER S AMEEHROE R 5 k-
NWEEND (2-4),

JFEIERITIC 31T D EE B L— O EIL, i B o B R<C o7
A, BEKEIFREOIER E W AIHED TMICHLE L SNTE R (2-11), —J7,
ABHEGE OBLS N BIE, JEVE R L — U B EN W TR %2 BhE L. surgical site
infection (SSI) DFEAEITE LT 5 & EdL, RILAELMENE F L — IR E D HERE
STV (12-14),

I E CTHUIREGOIEEE KL — 2 DRIEICHOWTIE, R — 2 FERE &
HREERED 4 >OMIER L EGER (RCT) 2 EHZHOMB THRETSA TV

% (Table 1) (10,13-16), & DfEHR, MBI N L — U BEIZMEK O 0T

T

G AR 2 I S E 5 L ST, EMEEE B L — R IE TN RTERE
AfAER L, SOHERZER S &, FOIREEREAN L —EEOEENL
IZDWTEGRZ M8 2. 72, Kyoden & 13 1269 Bl EIE KL — 8 %2 £ 9 IR

SWTHRFI L (10), B3> RCT & ZEITRD VW, J RN — 8



EVIIENEN OREAK IR 208 L. JEH R OF8#R biloma TR ORI B R &
L7z, L2l WFROMmETHINEOERE FL— U FEITER T —Elksh
TWRWeH, RL—rORIFLHETE R (1721), Lo THIELZ L DOl
RIS ORERE R L — T EBRENEE LRV EEFEEI N TN D,

BEE R L — U IEREIL FL— VB OGIHED U A 7 28T 508, R
L= XK DBERPEFEONBRNE NI REDB DD, —T7, BENL—RET
BFRALEL R D X0 RBEIEREGIHEL BB TRIT 2720 DIFEHRAE L
50, FL—rOHEERFYIIEE O TRUFEIC LV PATHEED U X7 138
KT D, Ko THXIIMEERFL—VEEORIFELZHRT DANC, F/ARDOY X
I CIRKRIBOIREZEOND RL— U S ERERMTE LB X T,

R — U EEEEYEIT, 2006 4 7 H 225 2009 4F 8 HIZIHE OIBRCARE W)
B DOIRWIFEIBRZ JafT L7z 316 # (ERENEEE FL— 8 514 K) X0 1ERL
L7 MENE R L — U HER ORFER R X 0 EGLHE & IRt D 2 BRC T, %
PRI BE D B K T2 14 A &R Lz, BEFENICH A S =9 CofEE
R L— A2k LTIt 1,3,5,7 FICHRRE. BRHRPE D L E Ui, 5548 2 1R R
(TS URRYIE R A & OB 2 at Uiz, SZEEMT CIdiig 3 B B odkke
VIVE AMERRBIEWK - ThH o7z [ Xk 15.11, 95%(E#E X[ 3.04-92.11,

p<0.001] (Table 2), J&EHZE A X F& L, BEPHRE VL E AMEOREDTZD



Sk

|Z receiver operating characteristic (ROC) @ area under the curve (AUC) % %7€ L
7= (Figure 1), ROC fEMT CIEfit% 3 HHOMENE R L — 2 OFEK E U LB AN
3.0lmg/dl T, AUC X 83.6% & W IHFERTH o7, LLEX V%3 HHOMEKE R
L—r DR E VL E A 3.0 mg/dl LATF2S R L— Rk EO R & L
3x3rule Z1ERLLTZ (22),

L2 L 2 OfFFEIE% A & 3RBRCh 2 WU, AREERIEE CHb LT e
BlX 40.5% (128/316 By THH>7=, Lo TEBBIIARLEYEL BEFEEM TEAL N

L VTR AN R e L C O I A RIET B LB BB,



. RU—rEEEFEEEORTE
1. BB
N L — B EIEAE <3 x 3 rule” 1E “Iiif%2 3 HHOEKEN FL—r 0
BRI E ) LS 3.0 me/dl BUR s D REREF R IEPED N L — 34T 57
FSNBUEREIR THEHA SN TV D, RIFFEO BAYIT 3 x 3 rule O IE M2

MEICERET - ER L, REFER THREET 22 & ThH D,

2. XL HE
2-1. BF

2011 £ 1 A7 5 2012 5 6 H I EGIRSCIRE W) & 0O 72 TSI ERAT 2 i
172 274 B (EIENRRE R L — i di 493 A) e Uiz, i ofEkE R
L— VBRI T 3 x 3 rule IZ0E> TITV, 7 — X ITIEIZB D 57208 3 &1
F o THIA S IZHERE S iz, R b— BRI ICHRGE L 72 316 {5l &2 Test set”, 4[A]
78 U 7= 274 5] % “Validation set” & &3 L7,

AWFIENE B A K [ 250 b O 9 Bt oD e PRAJF 70 i BILE A 25 B3 D7k

BAEET KERBH 201141 H 7 H, &KE%ES : RK-101208-6)



2-2. Fff

FOIBR DT &G 13, AR Thie b AFEIBRIFICBE A S Cu 2 FEP AL
[CHEC TN D (23,24), Z 0T C BT R &2 5 & LI SEDHF DR ik &2
BE L TERSNEREZ IR SN b O T, RS MHEIC AT 2e i KAl
WEEND (Figure2), £330 b o —/LOBEWEKOEREZ I B O

JRAhE U, HFEERES M I3iE B Y L B i3S L OV indocyanine green 15-minute

>

retention rate (ICG-Rys) (2 X > TRl S5, AR R (X250 EIER,
RS THE (O U TR IR 2 61T % ATl Couinaud 4355 T S1~S8 @ 8
DOHFXIIT 3T Hiv, BIRE (S1). AMAKEL (S2,83) . WIS (S4). Al
Xh (S5,88) . %X (S6,87) @ 5 X2 b D, Couinaud 73HHICE T 5
2 XKLL F OFYIER % minor liver resection, 3 XIKLL EDAFUIEREE major liver
resection & EFE L7, JTHEEWT XM K AYITHA M GREEWTE 2 fif T L. $f =ML T
1To7ce FPEIAR, PAMRIMGE Z 860 U, AT 15 40T CHiAT U i i B bR i 5
o3& U7z, Glisson £ZIE 9 THEKR TREBRALEE L 72(25,26), TFUIBRMIATIZ 12,

BEWTIE I T — B 2 B & JBy I Of B A2 Rl U7, BEEE Ay D AT BIER L HEBI BR D
L9 7Bl RS O K & AR EGNT S Ui, AT BRI TS & AT U AT BT 2 S
ORI R2N N & 2 RER8 U7, FTEERT i o SRRV IR 2 58 O 72 S B 1 3 &

UL | ERRORERE - PABHA AR & L CHEWTEIZ 7 « 7 U Rl 28 0 filiss L7,



PUAANX cefazolin ZfEAH L, THIX 3 R X ITHEA LINEZE 3 HH £ T2 g/H

TR L72(27-29),

2-3. FL— %8

FEERL— 1310 mm A V7 —3 37U —Y KL —(Prates drain®;
Sumitomo Co, Ltd, Tokyo, Japan) % L7z, HIARD & B EEN £ CHRER
BEANDOBER i ISk L TR D XK WATIZZR 2 K OBE LTZ, 1 DOREMEIC > &
1ARD FL—r%2RET D720, BEEPTOUIROSGE ITEEAD N L — 3
Bl Sz, BEOFEL, JHRO T LYAIC X 2 BHRE TEISRH S
e rEgkb b (B & Lz, e R L — R EO 7 D IZHRFHE TR
DM O AL B A AR L7z,

itz 1,3,5,7 HIZ FL— OF#EBE PR E ) L EAEDORIE 2170,
itz 3 H B OB 2SR E Y L E MBS 3.0 mg/dl BLFDEAIL R
L= EE LR (22), RO E RO 513081 N L — s 2 kB8,
EIET 2 A3 A THVERE R L— 2 c AV X b5, £ D% IR A ERR L

T-HEMER LN OIRAICEE N L — 2k LT,



2-4. FHMBIER

=6

REYR . SOMER, IR A, ER T A b 12DV T test set &
validation set THu#E L7z, ABFZE TITNENE B L — o HRR& G 2 2045 B A9 T
D128 ARG & 31T Crele U7z, SST IR BIRYL & BRI/ T B,
ARG T AR, BERE N L — VRIS S S N D, IR 1 3E
WOFMZBED LT, FL— U JHROBHRE CHARIN SN HA L ERL
72

it A PHE O FHM 121X Clavien-Dindo 4048 % F L 72(30), Z D43¥EIL 5

BeMEIT A3 B, grade I LA E& EE RS OHE &5 E L7, MEMENIEYLIT grade

I, AERREYRIX grade I 12503 <407z (Figure 3),

2-5. MEEHFHOMELT
AR BT I T U, AR EMATIZIE x2 #E . Fisher IEMEMERRE
AWz, RL— e b R o bRl 12 1 Kaplan—Meier 75 % V), Log rank

FRE CHEE U7z, A E 21T p E<0.05 & L FERHLEL X IMP 8.0 (SAS Institute, Cary,

North Carolina, USA). % F\ 7=,



FFOIBRAM AT S 7z 306 Hil, ALERECHE G 72 82 T L. 32
BNIAMZE D B ERA S 274 Bl ki & UFEMT L7 (Figure 4) . % OWNFRITATHH
JidE (n=205), B MERTRE (n=56). AT (n=8). AHFER: (n=2). Z DOfh (n=3)
Tholz, MREBHETD 93.1% (255274 1) 733 x 3 rule ([ZFEH4 L. 19 BT
%3HHOEERL— PR E U L E AED 3.0 mg/dl LA EO B & 22 S
Nico MHRZFR O 19610 5 6 3 FllEHFiz B & Ul mE R BHE T o

olz, ETMEEE R L —r OPRREGEERIT 1.1% (3274 1) Th -7z,

3-2. BEER

Validation set & Test set @ 2 FEff] CRAEE A ik L7z, F#p (p=0.61),
JHHERESE (p=0.83), IMIET /L7 X MH (p=0.86). MiEE U/LE AE (p=0.89),
alanine aminotransferase i (p=0.64) ([ZH EZITFBD N> 72 (Table 3), L L
72735 Validation set IZIfL/ ML [14.7 x 10* /mm® (2.1-67.1) vs. 19.9 (5.7-51.0),
p<0.01] XA EITIEME T, ICG-Rys [11.7% (1.34-74.6) vs. 9.8 (2.2-41.6), p=0.04]13F
BT, BERIB R [96 61 (35.0%) vs. 59 B (18.7%), p<0.01] IXHZIZZLH

ST, FT-ERIEEE] [81 B (29.6%) vs. 60 5] (18.9%), p<0.01], FHAFGIERB [50
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B (18.2%) vs. 32 3] (10.1%), p<0.01]iZF\ T %, Validation set TH =ZIZL o7,
FI7 IR 7Tl major liver resection (p=0.66) . ZHAIHIER (p=0.18). FfF
B[ (p=0.87), NFMLFLEEWTEFR] (p=0.43) . HIfL & (p=0.14) . FH-TFHFE (p=0.58)

ETIZBW T2 M CAEEZZRO ) o7- (Table 4),

3-3. NL—UEBREBOKRIE

3x3 rule (2 L A JEIE N L — % #RIT validation set 1% 255 1] (93.1%) (2
TEH, Test set @ 128 B (40.5%) L LAREICEN-T-, Lizhi-> TIENE
R L —r OB EIRITABEICERE SN 33 (1-30) vs. 7 (2-105), p<0.01], fEIE
R L — RIS I EIZHED L[4 61(1.5%) vs. 58 (18.4%), p<0.01], itk 7ERE
HEGIABEICEMRE S 11 H (6-73) vs. 16 (9-59), p=0.04], Validation set TliX
Clavien-Dindo 77#8C grade Il LA LD EER A IHERE A EITKLS [16 i
(5.8%) vs. 54 (17.1%), p<0.01], EFEa A M b AEICHED Lz [1,453 K K

(968-6,859) vs. 1,847 (4,667-9,498), p<0.01] (Table 5) .

_11_



3-4. Validation & OHF R EF ORFT

3 x 3rule THoTIER] (n=255) &% 9 TARVER (n=19) TOHEEE
O LL# Tl major liver resection (p=0.42), FATUIER (p=0.61), FAiEfE] (p=0.67).
JH I e BE TR (P=0.32), tHIL & (P=0.06) I3 B =% RO > 7= (Table 6),
3x3 rule FHENO KL — o FEMBIZERICEME SB B (1-3) vs. 5 (5-30),
p=0.01], BEIEREIHEDOFISITAEIZHA L [8 1 (3.2%) vs. 8 (42.1%), p<0.01],

WL AERE B 3 A BN Sz [11 B (6-25) vs. 16 (9-73), p<0.01]

3-5. APHEDORAEL L ZDOAR

FFEIBRZ I T D 2R IHERIL 27.8% CTh>7-, Clavien-Dindo /7¥H T
grade 113 11.7% (n=32). grade II I% 10.2% (n=28). grade III {% 4.0% (n=11), grade
V IE 1.5% (n=4), grade V: 0.4% (n=1)Td >7=, Grade I |Z/7%H X5 AIHBREGY
I 6.2% (n=17) TH > 7=,

W TR NI L 22 o T2 B S BT, X CTHENE R L—2 Dk
L 0 S, SERBEHRZRDEZ 3 flilX, FL—rdHRore ) vy
UMEZE S 2T 2 BULWNICHE R (IR EASETIT) 2 51T L7z, 2 B3k
THFMEZRITL, WTFR MR 1 B LRICHE TR 21T L7z (Table 7). BT

ﬁTﬂCJZ D EE{K Lf:ﬁ% Tt &572%))’) 7:—0

_12_



V. &%

ARIELHEOENHT, AT A 5 o MEE N U — U HRRIE Y HR1T 18.4%
(58/316 i) T o7z, ZAUTx L TAKAEDBFANIZ L5 TAMERE N L— PRk
GeBRT 2.2%(7316 Yy TH Y | fEFE F L — B HIESTERIX 87% (275/316 #i) Th
D& PRSI WATHIEY:, INRTERT A O &M, ER = X FOHIEITT
NTHERME TH o7z, Test set D 316 FlOW, 3 BLUNIZ FL—rRNEEINT
FIEBIT 40.6% & 7edrodz, 50 OREFNIARR EATRETH o 72 KL —
UREMNCHIE SN, REYEEDR 18.4% (58/316 #) L EMETH--DITIE

ERL— B ETDREEN -T2 & T, BHEMHMNMEE Lz B2
%, Validation set CIIINATFHERE DN EWRIETH DI H D 5T, EYLROTERE
HE ERHBICRHE TH -T2, 2T 93.1%DEHEN 3 x 3 rule IZHEWITH 3
HEHIZCRL—rkEESh, BERL—0RMBENHIE S 2 & ARG
FRIETOEK E o7, BEFERNL—2 ORI EIC X2 W rERYes, Ekt A
B OIEESLEPHEDEANZ D723 7= L& 2 b iz,

FFEIERIFABTH RS0 I A AR ALEE 2R I AT H 5, —J7, IiHRAEZ - T
PO R T =V AT T 2R THoLT5E2bHD (32), L LRRKRBIZH

R DfERRIESC, Y A CARE LRI EHER & 5 5 - o gk FL—

BMEZOLOOENRTEEEOERITITDICH D (9,10),



3 x 3 rule [IZFEDS X% 3 B H CHERE K L— 2 &2 8K LIZEFIIZB VT
R EIC L D EENEIHEZ RO R o7, BBHHRITEEN R — RO
PERIZ K > TR 228, 2oERIEL (1) WIRMZR FL—706 ORI H
(2) RL—2HHROBRE D L E U EMNMERE Y LEED 3 5L E (3)
R L — U HERTP O E UL E AED 5.0 mg/dl LA 72 EREx TH D (10,32-37),

it 3 B B CRRHIRCEYL 2 RO TERNIT, M@ LIl 5 B, 7
BB E Y Vv E B2 FFRIE L 3.0mg/dl BLF OSB3 kET 5 ETEET
HIEFNTRE D I o7z,

HWEMEZ 7 BULEE 7257, BEGEDFE STV D IEFNITIERE R L —
VANV Z %4T 9, Test set, Validation set (ZFRBWTIEE R L — ANEZIZ LD
A EFELOFAESCIIEN ORIEE R 72 & OGPHEILRD 227> 7=, Validation set
2B D FL— 28313 2.9% (8274 By Th o> T, ET-PEE =T FL— R HI
WIEDER &Z 2 LAV TV, AUFZEIZ I THREK &I IATEIBRTR 0 Jikde D %
SiE & BAEE L 722 o Tz,

WIZHEE R L — U REIC L 2 RO BIERGOHED T RIZE L THRET
L 7z, Validation set {23317 2 ffit% D HAE 72 & JfiE (Clavien-Dindo 775D grade 111
PLE) 1$5.8% (16274 f) Th>7-, ¥E T 1 H B OHRKE U L B AEN

20mg/dl L EERIETH LG, BFRICHIHRE VLBl & Prik &2 5H L,

_14_



HWHEZRO TSGR IEHFFIoESE LTS, 2 LEHRICEL TR NV
—UNRFTHIVUTEIE L2 W2, PJHRE Y L B AR 5 IEH 2 BR
ST D T DI B LT %, 152 I B L Tl International Study Group
of Liver Surgery (ISGLS)D X% (Table 11) #Z&BII~EZ 1 EED 3.0 g/dl LA
FEOIKT, BB R L — 2 OPEEA~T 7 0 PR 3.0 g/dl LAE, BRI X B~
70 EMEOBELRBORVE Z B FITOEICE LTS (38), HFFiks
B L 7p o T EBNE 5 BIRRO 7275 BBV 0% 2 eh U 75 R0 2 FiA T
L7, BRI OER B BT O G IHED R VWER & B biaho iz,
FMOHW BN NI T DI HERE L — I LD FHITEE RS
FLEZD,

WEERNCE Z UK 93.1%DBEE TR L — U ZRETHoTm L BETE D,
LU 3x3mule (X DBHAITAIE, W3 HTRL—kERARETHY F
L= HEOY A7 3R/NRETHD, BIERL—OAREREBEE LT
5 LT, BRGERAERE H DR T, B HEDBBUSMTER =2 X MIBWNT
HHE BRI ERDT-, 3 x 3 rule VERRIE X 0 T SEITHIN L. IR A
FERIA NG & & < 72 o 7o, TERE B EOBMEIC L 0 AR BIRAMEL 220 | =
A FMOEIZEBNTS 3 x3rule OFHAMENGEH SN, S HITKEEN FL—2 /&

TR T % WA O BHEIC KT B RS TR & 2o,
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VIR X FFOIBREE DREIE B L — A ERELYE “3x 3 rule” 1ZRRKHMEEMIC

BOWTHAMTH D LHRES L,
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V. K&

Table 1 Results of the previous randomized controlled studies

Author Arm Number of patients Mortality Re-operation Bile leakage Infected collection postoperative
(%) (*0) (%) (%) Bleeding (%)
Belghiti et al. D 42 24 24 48 143 3
ND 39 26 25 5.1 53 23
Fong et al. D 60 33 1.6 5 5 0
ND 60 33 0 3 0 0
Luietal. D 52 58 58 38 38 1.9
ND 52 19 19 0 0 0
Sunet al. D 00 0 2 0 33 2
ND 60 2 0 0 0 0
Kyodenet al. D 1269 0.07 1.6 8.7 9.2 0.5

RCT : randomized controlled trial, D : drainage group, ND : non drainage group

J Hepatobiliary Pancreat Sci. 2010; 17: 186-192 X ¥

Table 2 Multivariable analysis of variables associated with infection

95% I
Oddsratio p value
lower upper

Drain-fluid bilirubin concentration POD3 151 3.04 92.1 <0.001
Drain-fluid bilirubin concentration PODS 10.7 1.24 1255 0.01
Operation time (300 nin) 324 111 133 0.03
Ascitic leakage from drain site 281 1.01 9.6 0.04
Repeat resection 2.39 1.07 495 0.04

_17_



Table 3 Patient characteristics

Validation set (2011-2012)

Test set (2006-2008)

(m=274) (n=316) Pvalue
Age (vears) 66(31-90) 67(37-83) 0.61
Liver cancer
Hepatocellular (©%) 205 (74 8) 234 (74.1) 0.83
carcinoma
Colorectal metastasis (%0) 56(20.4) 55(17.4) 0.34
Others (%0) 13(4.8) 27(8.5 0.07
Albumin (g/dL) 4.0(1.8-7.0) 3.9(24-53) 0.86
Bilitubin (serum) (mg/dL) 0.60(0.14-3.23) 0.63(0.19-25 0.89
Alanine ; -4 . = .
aminotransferase (IUL) 28(7-322 37(12-265 0.64
Platelets (x10%/mm?) 14.7(2.1-67.1) 19.9(5.7-51.0) <0.01
ICG-Rys (%) 11.7(1.34-74.6) 9.8(2.2-41.6) 0.04
Tumor diameter (mm) 30(4-145) 31.5(10.0-41.6) 0.79
Multiple tumors (%0) 81(29.6) 60(18.9) <0.01
Liver cuthosis (%) 75(274) 83(26.3) 0.76
Repeat resection (%) 50(18.2) 32(10.1) <0.01
History of ) ) )
chemotherapy* (o) 28(10.2) 22(6.9) 0.16
Presence of diabetes (%) 96 (35) 59(18.7) <0.01
Data are expressed as the median with range. ICG-R15: mdocyanine green retention rate at 15 minutes, * colorectal metastasis.
Table 4 Surgical outcomes
Validation set (2011-2012) Test set (2006-2008)
- ] Pvalue
(n=274) (n=316)
Major liver resection™ (%0) 60(22.0) 84 (26.3) 0.66
Anatomic resection (%0) 83(30.3) 80(25.3) 0.18
Operation time (min) 366(116-761) 351(132-834) 0.87
Liverischemia time (min) 68 (0-277) 78(0-213) 043
Blood loss (g) 276 (10-3378) 311(5-2895) 0.14
Reoperation (%0) 5(1.8) 4(1.3) 0.58
Bilirubin (Drain) PODI1 (mg/dL) 0.90 (0.04-50.48) 0.88 (0.28-63.91) 0.81
POD3 (mg/dL) 1.43(0.04-20.20) 2.01(0.32-83.94) 0.24
PODS5  (mg/dL) 2.08(0.19-11.15)** 2.21(0.24-21.47) 0.41
Volume (Drain) POD1  (mL) 100 (1-482) 85(4-592) 0.28
POD3  (mL) 42(2-662) 31(1-618) 0.19
POD5S  (mL) 38(15-1478)** 27(1-898) 0.14

*Major Liver resection, more than two Couinaud's segments, data are expressed as the median (range), ** 19 patients remained on a
drain on POD3.
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Table 5 Validation of 3 x 3 rule

Validation set (2011-2012)

Test et (2006-2008)

P value
(n=274) (n=316)
3x3 rule management (%o) 2535(93.1) 128(40.5) 0.01
Day of drainremoval (Day) 3(1-30) 7(2-105) 0.01
Drain fluid infection (%0) 4(1.5) 58(18.4) 0.01
Postoperative hospital stay (day) 11(6-73 16 (9-59) 0.01
Clavien-Dindo Classification o e cr -
(>GradeI) (%) 16 (5.8) 54(17.1) 0.01
Medical cost™* (USD) 1,453 (968-6,859) 1.847(4,667-9,498) 0.01
*includes all hospital fees except the physicians’ feex. USD : united states dollar
Table 6 Within or Out of 3x3 rule
Within 3x3 1ule Out of 3x3 rule
P B P value
n=255 n=19

Major liver resection (%o) 30(12.0) 3(15.7) 042
Repeat resection (%o) 27(10.8) 1(5.3) 0.61
Operation time (min) 342(116-761) 379(185-586) 0.67
Liver ischemia time (min) 65.5(0-277 72.5(23-164) 0.32
Blood loss (g) 271(10-3378) 331(25-1329) 0.06
Day of drainremoval (day) 3(1-3) 5(5-30) 0.01
Clavien-Dindo Classification  >Gradelll (%) 8(3.2) 8(42.1) <0.01
Postoperative hospital stay (day) 11(6-25) 16 (9-73 <0.01
Bilirubin (Drain) POD1  (mg/dlL) 0.85(0.04-9.63) 4.14(0.85-50.48) <0.01

POD3  (mg/dL) 1.36(0.04-2.93) 4.25(1.40-20.20) <0.01

POD5  (mg/dlL) - 2.58(1.05-11.15)
Volume (Drain) POD1 (mL) 100(1-482) 142(13-197) <0.01

POD3 (mL) 42(2-662) 60(14-97) 0.11

POD3 (mL) - 34 (15-462)

Data are expressed ag the median with range. POD: postoperative day.
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Table 7 Prognostic value for prophylactic drain

Drain bilirubin
consentration™®
Patients Digease Cause Child- Procedure Day O.I POD1 POD2 POD3 Postoperative hospital stay™*
Pugh reoperation i
1 Colorectal metastasis Bile leakage A 56 resection 2 396 632 151 16
2 Colorectal metastasis Bile leakage A Left hemihepatectomy 2 5048 524 096 12
3 Colorectal metastasis Bile leakage A 58,56 resection 2 2456 395 L4 11
4 Hepatocellular carcinoma  Hemorrhage B 53 resection 1 1.25 - 1.35 16
5 Hepatocellular carcinoma  Hemorthage — A S3 resection 1 1.2 - 247 13

POD: postoperative day, * mg/dL. ** from first operation

Table 8 The definition and severity grading of post-hepatectomy hemorrhage

Post-hepatectomy haemorrhage (PHH) is defined as a drop ofhaemoglobin level >3 g/dl after the end of surgery
Definition compared to postoperative baseline level and/or any postoperative transfusion of PRBCs for a falling hemoglobin
and/or the need for invasive re-intervention (e.g. embolization or re-laparotomy) to stop bleeding.

To diagnose PHH (and to exclude other sources of haemorrhage) evidence of intraabdominal bleeding should be
obtained such as frank blood loss via the abdominal drains if present (e.g. haemoglobin level in drain fluid =3 g/dl)
or detection of an intra-abdominal haematoma or active haemorrhage by abdominal imaging (ultrasound, CT,
angiography). Patients who are transfused immediately postoperatively for intra-operative blood loss by a maximum
of two units of PRBCs (i.e. who do not have evidence of active haemorrhage) are not diagnosed with PHH.

Grading A  PHH requiring transfusion of up to 2 units of PRBCs

B PHH requiring transfusion of >2 units of PRBCs but manageable without invasive intervention

C PHH requiring radiological interventional treatment (e.g. embolization) or re-laparotomy

International Hepato-Pancreato-Biliary Association. 2011; 13:528-35 £ ¥
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Figure 1
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Criteria for drain removal following liver resection

o ————

Day 1

!
oy mem—— Day 3
- Day 5
|
: Time after surgery  Sensitivity  1-specificity AUC Drain-fluid bilirubin
: (days) (%) (%) (%) (mg/dl)
— 1 63.3 21.8 73.2 1.05
: 3 69.4 39 83.6 3.01
! 5 489 6.8 727 3.64
1 1 | 1 |
20 40 60 80 100

1 — specificity (%)

Receiver operating characteristic (ROC) curves of true-positive (sensitivity) versus

false-positive (1—specificity) rates with respect to infection plotted for days 1, 3 and 5

after surgery
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Figure2  Makuuchi’s criteria

' '

Mo or T:ntrollable Incontrollable
|Total tllilirubin |
Nnrﬁal l.l-l.é mig/dL 2.0 m%,ﬂ'dL =
_IEGl 15' Limited resection |No hepatea.rttumﬂ
le'mal 1|;}%|_19% gu%.lzg% 31;1:}'!;. =
i Y

Trisegmentectomy | | Lt hepatectomy SUDSEEImEHtECtDI'I'I'j"I Limited
Rt hepatectomy Rt segmentectomy resection

Algorithm for treatment in Japanese hepatocellular carcinoma guideline X ¥

Algorithm before proceeding to safety hepatectomy for hepatocellular
carcinoma with cirrhotic liver. Makuuchi's criteria include three factors: ascites,
total serum bilirubin, and the ICG-Rs. This algorithm shows the maximal area for

which an operation can be performed safely.
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Figure 3

Classification of Surgical Complications (Clavien-Dindo Classification)

Grade |

Grade Il

Grade Il

Grade llla :
Grade Ilib

Grade IV :

Grade Iva :
Grade IVb :

Grade V :
Suffix "d” :

Any deviation from the normal postoperative course without the need for pharmacological freatment or surgical,
endoscopic, and radiological interventions
Allowed therapeutic regimens are: drugs as anfiemetics, antipyretics, analgetics, diuretics, electrolytes, and
physiotherapy. This grade also includes wound infections opened at the bedside
Requiring pharmacological treatment with drugs other than such allowed for grade | complications
Blood transfusions and total parenteral nutrition are also included
Requiring surgical, endoscopic or radiological intervention

Intervention not under general anesthesia

Intervention under general anesthesia
Life-threatening complication (including CNS complications) requiring IC/ICU management

Single organ dysfunction (including dialysis)

Multiorgan dysfunction
Death of a patient
If the patient suffers from a complication at the time of discharge, the suffix "d” {for “disability") is added to the
respective grade of complication. This label indicates the need for a follow-up fo fully evaluate the complication.

* Brain hemorrhage, ischemic stroke, subarachnoidal bleeding, but excluding transient ischemic attacks.

CNS, central nervous system; IC, intermediate care; ICU, intensive care unit.

Ann Surg. 2004; 240: 205-213 X ¥
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Figure 4 Flow chart of the patient in validation set

Flow chart

306 patients underwent liver resection

32 patients excluded

16 patients bilio-enteric anastomoses
12 gastrointestinal procedures
4 others

274 patients analyzed

| 255 patient’s drain were removed on POD3 19 patient’s drain were not removed

19 bile leakage
3 drain infection on Gram staining

Within 3x3 rule Out of 3x3 rule
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