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1. W=

&) T MR =5 2 b5 7 0 — D% - BRI X0 RN HFRAE L O
FEARFHET 2 2 L3 FRE & Ar o7, REZSFFIZIFOIBR O Ff b i oAl 6 5 OFE IS
R RFT O, FEEOREZMNANCHEE L T ZL3EETHD, T
ZTCHEAIEIMR =7 A NTT 7 4 —|Z LD DORIEM X - T, il &7l
BAPHED TR ATHE T o 5 M Z Aifla & 2 — MIFFEIC K - THRET L 7,

[xi4: & H51E] 2014 4£~2016 FO NG T EBE 251, il 4 WL
IZ MR =F X N7 T 7 ¢ —% AT Ui, BIE ST EE & PR, o
JFBERT IR H 2 V% B DFE & D BIAR & e L7,

[R5 R] FFUIBRITETERE 176 4 DO MR =T A h 7T 7 ¢ —(T X 2 TR EE o o
i 3.4 kPa (#iPH: 1.5—11.3 kPa) TH V. IFUIBRMAEDFRRHE(F 5358
EOHERMMBEGREZRDZ (r=0.68, P<0.001), KRR 8o f el
4.1 mL/ecm? (0.1—87 mL/cm2) Th V. WEADHEDHEHE (Clavien-Dindo
Sy¥Ella LA E) 13 16.0% Th o 7o, LR TIX, JTEEEE D 77 FFHERT H i &
(B4R 1.14, 95% 5 #H X [H: 0.45—1.83, P=10.001) L i A OHE (FEEE Ma
PLE) (X 2,14, 95% (5 fHIX ! 1.683—2.93, P<0.001) OWFHIZIBWT
HMSEPHRRF Th o 7o, THEE & MRGOHE (a PAL) 2BV T, ZEHEH

VERFPERRAT CIIA BB BIFR 2580 (A HBERFIEdRR P A 0.81, P <



0.001), 7 v A 7fE% 5.3kPa & LT, J&EE 64.3%, FrHE 87.8% Th o7z,
& 51, JITBERT M & % A 0HE (Ma DL L) OBMRIZE BHER CA &I i
Bx %O (P=0.003),

[ IMR = F 2 k7' F 7 ¢ —1Z 3 2 T L BERT H i 3s X OMivté & DFE o

fER T~ —H—& LTHHTH %,



il

2.
2.1 ARRHE(LOHETT

P& MR BB 1T 3 1T B R MEAL O AT IX PR TTHESE 2 AU P O 1/
WA IER B BEFHAVE 2 EOAHHE, S OIIITERIEZSI S EZ 720
T FAiRe P MLt ENRE & S EHRICRME L 7+ v — L WK BE R & 5 [1],
PPEATR B O ERIFRNL, A AV AVEATR (C TR B AATR) T L=
— VPEEIARFR B (NAFLD) . 7V a—AMERFR1H 5, 180 C BT Cli
159 T 10~30 DRV VRIR 2 73 ) T 30~40% CTHFEZ ~ & e L C BUATAEZS
D 5-T% IR O EZRD L (2], & 2 A0, 18 B AR IZFHEZEIC
ERE T & HAE 0.5~1%Z T DR A 2R BRTHZAIZ 2 5 L 4F 2%

FEfpasE 2 RIE3 5 & OWENH D [3]l, —F. NAFLD Tl 8~21 DX T

5~8%MNITHHA~MERE L, RN 2% THRET D L Sbid (4],

2.2 FFRHE(L ORI

18 MR B B W TR L O EATIZW T U E O R AEE B 5 2 &
Th & X0 ITiROREL LV EMEICHEET 5 2 & TERMEMREOBE YRI5
AT TU—aEIRL 20 . MIRESTEEREO G HHESCITRE D T#% 2 #EE

L7220 T&E o7, BMHEITREREEBF IR T 2L ORE 2 IEfEIZ 3N 5



ZEREBRICIEFICEE TH S [6l, & F SERNPREICEIT 2 FHRRME LA
D bARER 2 FEIL, NI ER ThH -7 [6l, LavL., $HERIZE
BHZRBRAETHY, BERaX M@, Fr 72T 6> ORER ER
Y. AL A7 ) == ZORMIE =2 U 7 IGEZIRHIE R L1
(308 LT, BARRICITALELC X 5 B OHERITHT 3%, SEL=1T 0.01% & #
HINTEY ., MO 2T — 088 + 00 2tk & £f - 7o BRIRIE & FLE
IZE > TSN THH 20% TRZAAELT TE Y | IFFAERIC X D8 LEHm D
fERAMEIC R E LTV D (7],

IO DN S RITIZ /- T HRIRAGRAS 1 2 ATARME(LRTAT 23 BAFE =
NWHWHND X)o7, PO lb~—h—ORIE W= F—5 - 78
RITmagd—rF M7 EA ) RMRECTFRECLDMEEGEET NV

(aspartate aminotransferase to platelet ratio index (APRI) < fibrosis
index based on the four factors (FIB-4)). Hi{gEffrHs b OfFMT (BB E I ILE
Magnetic resonance imaging) NER I TWAH 2, M ORRHE(L~— T —=
APRI, FIB-4 |[3AFH#IZ RS & 135 W < ITFRRMEL OFREE £ CIEMIZRBLT 5
ZENEELW 8, 9], —FH T, BEEALEIC X 5 HMERGHAIE (Transient
elastography <° shear wave elastography 72 &) SCRZREA e g S& 31|V

MR =7 2 277 7 4 —) (ZIHRER L BHEZ IR TH Y | FARHELREC



RO KR L TE T3 [10, 111,

2.3 MR=xTT R NTT 7 4 —DH

ZOHTH MR =T AN T 7 4 —1%, &b L L TWHBERIC K D0

PERENE S T, Q1R TIEERLS 2R TEEZIZSKR T TOHETH D =

. OFFEBEDOXLVZ OfEHZEIRTE 52 &, QNEMEE T EEEKER

HETHo THIHMEAARETH D Z & LLED 3 870 b AT#RAELREA ORI

EHHMENELS, BERKRTEIVAMNTH S (12, EFEENHIZEAT 5L DXL

BRAJERE &2 SN TWD, F7REIC X 2 HANHIRLL R & B &I X 5

AHAE LV @,

24 MR=xTIAL7T7 4 —OWETE

MR =J A s 777 ¢ =D, K0 SBEMOIRE S (60Hz) Tl
ZIREISE, FFNICBT 2 EREOEEZHE TS 2 & T, T 0 EREN D
ETHEOMIMEZRD D Z LN TE S, BARMIZIE, MEEIZE D 1 72 FARR
DNy T RIAN=0 b IREPFEALEE 2 U CIFEERE D L. ATIRP 2 5
PERE 3@ LTS, ZOFANO T\ R Al E MRI 25 CHEifgAk U 727 FH

BEHAWTZIARNT TLEWVWIME~ Yy 525D, ZOME~ Y EOHER



5 (ROD) 239" bt A2 K L ROI @ 1000 43 D 1 DHALZ F 1 /32 /L (kPa)
THRUNFEEE &S (Fig. 1) [10, 13],

MR =J 2 7T 7 4 —CHIE S otk (kPa) & B AHAR 0 72
Mk 2 27 Tk, EFICENHEBEZ R LTS, FRFE LT, EFFOL
EDPROIFIRCIHEM LIS SREFIR TR ENOFENRLDEH DL HD D,
T AN AMERFR NG IEIITREBICE S & 6 D BT R BB O TRERVWIEE D
MRS TS [14, 16] £, ZOREIIREROITE S ESLRRD HIFT

DOFBMEICB W CIEFITE -T2 [16],

2.5 JFUIBRIZ T 5 Him & & & 0HE

WA ATFEIER O FIN FHESOB M B O R ISR FFRERTIC L 2 i & o
BINEI % HE R A OHEC AN C A2 5| 2 272 ERRELHEHELE 2o
TW5 [17-19], L7zid> T o REHILO Y 27 2 FHOTFHT 252 L3 T

X i E A ST IRREOHED Y 27 28T 2 2 LA TE D [20],

2.6 JF#HE L & HOIBR
JEOIBRIT . FRICHERIFOIBR Cld, I3 i &3 2% < 70 0 EERINE

APHEZSIERHZ LTV E Wb Tng [21, 22], FriC, BEM I/ M



REEFEFEDIR TIC L v Ml 2 & 72 LTV A 72T T2<, MAIRESEEIC X
o THTBEWT I 2> © O ML BN Lo 0, S OIS TRERT O BRI 22 IR D
[FIENKETH Y BN S IFRER A E L SbivTng [17-19], #iz,
TR AR L OB 2 IEfEICEEI 2 2 &k, P EE KO U 27 %7
AT 20ICHEM LR (28], 22T IFRHEILORRE Z IR PRI 5 72912
FFEEERE AT O 2 e BB L 72 % [24], BEHIFARICRD > TR
(IR LR 2 AT 2AT 5 A28 5k L U CBEICIR <72 X 912 MR =5 & K
7774 =05 (11, WEITITEEREEEIC X 2 HIEREHIEED Transient
elastography (2 8 2 IF#RHELFEAL S T OIBRZ O A OHETHIE LTAEMTh -7
WENHASNDN MR =T A 7T 7 4 —IZLDREEITRTE D720 (28, 25],
LR T, A% iE MR =5 & k27T 7 ¢ —BNIFEIRRIC I Bk

I &R G OHEZ TRITE 272 AR & ISR E1T - 72,



3. gL Ik
3.1 X%

X513 2014 4 10 A 725 2016 42 9 H £ TORMATEZ I3 L CIFOIR 217
STERETH D, AL, HRERDLTNTORZITH LA LREZET
Thi, BARKZESTH BRI BT 5 WRMEMEEEZBRICLY
A s iz UkEB% 7 RE-141209-4) , £ ABIE T~ FEFICHI- TT

o,

3.2 PROMILIE

KA 20 LA b AT LATBIBR T ED# . LEIZ LD RENF LT
FThHD, ZOH T, MRI 2554 & & 72 iF#Re(X T 2% (Child-Pugh 4344 C.
Indocyanine green clearance rate (ICGR) 15 73 35%LL b, Mgk ) e

it 2.0mg/dL VL L, FFMEANIE. &V A7 BiEiiicEEss) 2 L2 (Fig. 2),

3.3 A RERIE
MR =Z A 7T 7 4 —ZEARTHEHA SN TV D@ O 3.0T-MR #{& &
MR =7 A 7T 7 4 —HOEEFREALERE (Discovery 750W; GE Healthcare,

Milwaukee, WI) ZHWWTHET 1 7 A LUINIZEREE S7c, IRESAEZEEIZ LD



60Hz OWFLRIREN 2 (K3 (MhE) NOF~LRE S, MREBEIZL VAL
NIETFORMERE T T AN T LEMTINDG T —~ v 7 TRRL, fHliFE N
TIARNTTALETHEDY 7 F 7 =7 (MR Touch; GE Healthcare) % i\
THFAREICHNER 2% E LIFEE (kPa) ZIE L7 (10, 26], FHlE (X 10 4
UL EORBRAZFFOSHEIEME 1 4 THO, I (kPa) 14 X741 X 4
FIROFEJETRD B, ARICROI ZFEEXTLHZ L (ZUV—1r RE) I
KV 1 EEYE7ZY 1.5em2 YA EORIERBL A MR LTz, FFIROLG EZARE
JEG 2T, N S LTI A RN T ATREAINZT—F 7 77 NI

7= [11, 271,

3.4 Bk RIRTHRME(L 2 T

FFEIBRIR IR & 0 2 B AL 7 AR AT RIS ARAE L O FREE & BEE - RAEDFRAEIC
O3 TR 24T 2 FroRI 3 & NRIATEAE ORRE &2 389 % Brunt 0FIC &L - T
Al S Av7z, BFRRAEILORREE (F 2080 13, FO GBRiEL7e L) F1 (MRS O #
MEPERER) . F2 (RAAHEMZRRGIZRK) . F3 UNED T 2 £ 5 BRHEMEZAE AL |
F4 (JFEZE) & U CRFERIICEMIN L7z, HBSE - JUEDREEE (A 08) 12 A0 (B
FE - SRIEFTRZ2 L) . Al (DI « KIEFTR) . A2 (PO « RIEFT

R). A3 (mEEDEEIE « RIEFTR) (T STz, Brunt 55 CIINRENHEOREEE



% Gradel : 1%—33%. Grade2 : 33%—66%. Grade3 : 66%—100%\(Z77F C
2Ef L 7= [28].
5 LA EDERRAREER 2 & DIRE 2B R 2 4 Lo T v, 24D

i R DNTERE L 725 B a2 2o 2 & T A 2157,

3.5 NTUIBRITIA

T _XTORFUIBRIFIZBAE Y 7 0 —F LTI oh, ITEIERIT OB & =3
WNIEHEIZHI > TIRE 7z [29], D F 0 AISPE D MK T BRI HEAMIE & 38 6D 2
B TIIETIBR & Lz, IR e Y L e fi e ICGR15 fHIC k- THA
EEOT LT A LTHRESINT (Fig. 3), EIZIFFMgmEict LTy A/ —
DFFIRIC X 5 RAFTHIFTFEIBR 21TV KGR 72 S0 K 2 BB VERTIEE (2 LT
HRIA 2R FFUIBR 21T > 72, Major liver resection & %7 A / —® 3 M XKLL -
OYFRO Z L TH Y| EIZIE JER) LEFUIERE (JEK) ARFUBROZ L TH
Do WTHEEEBRAIC X o TIFAIRE OS2 [FE U, FTFBERT 5T MLl ic
X % Clamp-crushing &2 X > Tir-o72 [30], 7Z2d. AFUIRRIZ TR C ok 7=
HIZMR =T X 7T 7 4 —IZ X DA OREMENE HRIZ2RIL T TIThiL

7’9
—o

10



3.6 A OHE
it A PHEIZ. Clavien-Dindo /048I X > CEIEFEFHM (1, I, Ma, b,
Va, IVb, V) Z{7-o7z [31], EIEAHHEIIIa Ll EE Lz, T AE0Z
6713 International Study Group of Liver Surgery O 312 SV TR L2 OA
A G L < e [82), fird i &ixy — € el S - ik o FE & & %
GIEIZ Lo Tl E N2 MikE DG (mL) THIE Sz, g (mL)
(. FTREWTR A & FRERT o & AT BT oD 3 [N THRIE L.
DEFtE Lc, HTUIBRIT OB (cm?2) (347 S AV 7 AR A O Bt
EPL—V TR ZEHE L, IRET VALVERLE L TRV IAAE LT
BHH®DY 7 7 =7 (Adobe Photoshop Elements 14 software, Adobe System,
San Jose, CA) ZHWTHIE L7z [33], HALHEFEH 72V OFFEERTH M &E (mL
Sem?) X, FFEEWTR M E (mL) ZAFUIERIN OBERT RS (cm2) THRT 2 Z

CIZEVER ST,

3.7 AT
2 FEM OHEFE X Mann-Whitney U #& Ti7V N, FHEIFRELIX Spearman f#
ECEHE LTz, &S 2 S2 RO REX R/ 2 FTliETITW., ik

B OHEIS R D IAZIH F O [ T ARG AL E S K- TRk LIZDO B EIH

11



BYRT 4y ZERSITIZ R > THT o 70, EVEEVEREAS (ROC HhfR) %
AT, iRAaHEL FRIT 27200 MR =5 2 757 4 —IZ KD RFEEE D
B 7 v A7 KOV ROC #hifR PR, €& e kb d 2 /A & R 25K
Wic, WEtfENTY 7 h U =7 1%, JMP12.0.1 (SAS Institute Inc, Cary, NC) %

JEE LAY

12



4. AR
4.1 BEE=R
MREREBIT 1754 (1234 kP b524) THY ., Flvo I fElx
69 ik (HiPH : 42—915%) Thol, D H2H 7654 (43%) IZHFK T A L A&
Qi@ RTORELNIITYERN 2 51T L, REONFIIATMIE 104 4
(59.4%) . EARBVERTIEE; 52 44 (29.7%) . HFAAEAE R 10 4 (5.7%) . AFFHERAR
B A% (23%). HERE 44 (2.3%). BB 14 (0.6%) ThHh-olz, &6
(ZHABMETIESS 52 44 (29.7%) DIFEBOWNFIL, KIHE 474 (26.9%) . B
i 240 (1.1%) . PR WAIEYS 2 44 (1.1%) . e 14 (0.6%) Th o7, #x
BHAIEG OBE D 9 H 204 (38.5%) (i & ORI FAIFEIET it Tn
2. FFHEHERRAE TIX 169 4 (96.6%) 7% Child-Pugh /3¥H A T& Y., ICGR15

SSECIIH I 11.8% (&P 3.5—33.0%) T -7~ (Table 1),

4.2 itz
Major liver resection |% 23 4 (13.1%) (Z9744v, AR YIBRINIX 114 £
(65.2%) TZD 9 LAFIDBZER 3 UIERINIL 43 B (24.6%) ThH Tz, FHlis
M OHRAEIL 307 43 (&P : 115—648 57) . i Hi M & oD Hfili % 280mL (%

: 24—7066mL) T - 7=, BRI T 2 RMERS OEifix 94 (5.1%)

13



. OETRESRAS MRy OB HX 21 4 (12.0%) 12fThiu7= (Table 2), % &
BHEIT 58 4 (33.1%) IZiR® ., =D H HLEIEADHE (ITa LA LE) 1% 28 4 (16.0%)
Tholz, itHFAR42 (GradeB) % 14 (0.6%) (Zadd7=, itk 90 HLAND

FETILER D 72y~ 7= (Table 3),

4.3 SN BIARRR PO A

FIFEIBRMAR O JR BAR AR OO 12 X 2 ARE (LT (F 2088 1%, FO: 42 4
(24.0%), F1:56 4 (32.0%). F2:24 4 (13.7%). F3:25 4 (14.3%) .
F4:28 4 (16.0%) ThH-o7z, MR =T A NI T 7 ¢ —IZ X 2 6 EE D A
I% 3.4kPa (#iPH : 1.5—11.83kPa) Th o7z, F & FE (PrRfE ()
OREfRIZZENZ L, FO : 2.8kPa (1.5—5.7kPa), F1: 3.2kPa (1.9—5.6kPa) .
F2 : 4.0kPa (2.5—7.7kPa). F3: 4.2kPa (2.5—7.4kPa). F4 : 6.4kPa (2.9
—11.83kPa) Th o7 (Fig. 4), F o8& A ERMABEBEREZR O (r=
0.68, P<0.001),

— 7 EEBE - RAEDFRIE (A 73%8) 13, A0: 37 4 (21.1%) . A1:95 4 (54.3%) |
A2: 424 (24.0%). A3: 14 (0.6%) Tohoto, IENILOFEE (Brunt 53%H)
I%. Gradel: 1234 (70.3%). Grade2: 44 (2.3%). Grade3: 94 (5.1%)

ThoT-, R (P=0.122) &8 - KIEORE (P=0.171). EHb®

14



e (P=0.386) EAMTAME AL A S & (3R ICA R BRITEBO 2o 72,

4.4 JHFEEWTHH i 5 O AN T3 R -

FELT B BT A > 72 0 oD FF BT HH L B P O 4.1mD/em? (FEPH : 0.1—
37.0mL/cm2) Toh o7z, ZOHIMmEL, JAMRHIKTF O b A BT I
T ICGR15 43 (r=0.17, P=0.025) , T (r = 0.25, P<0.001) , Major liver
resection (P<0.001) &AERMBEEMRZRD, ZERMIT (/N _3RIE) T
IR EE ([EIRARERC1.14, 95%EFX[#:0.45—1.83, P=0.001) D HA ALK+

Td -7~ (Table 4),

4.5 itk B OHE OIS TR 1

FIEGOME (Ma BL L) (2xF LC, JERHIR 7O A 5 B Befig b <l imig
WEVLVEME (F v XH:9.08, P=0.003), MiE7 /L7 2 Al (4 » XH:0.30,
P=0.007), e7va g (4> XHi1.004, P=0.005), ICGR15 73 (4
» Xi1.08, P=0.028), FFHEE (4 v X1:1.99, P<0.001) NG E7BRTH
STz, —J. THODOJENTHIETOF D5 L2 BEMNTIZE L 722K 728D
AT 72O, FRMIF I EEEEZ FI W TRETT 25 & T EE . Major liver resection,

HFfxER o GIBRINT D 3 KIF- M EIR E Tz, 2D 3 KFITHOW T, HIAEAPHE (1T

15



all b)) I LCEEr Y AT v 7 BURMENT &2 V- Cieatd 2 & I OF
v X214, P < 0.001) OHIPMSLKF T 72 (Table 5), i HHE TH#I
[k LT, HEE ORI » M4 7 5.83kPa, ROC B FrfEix 0.81, %
NERKRLT DRI 64.3%., FRREIL 87.8%. BHMERIHHIT 50.0%, FEPER)
1T 92.8% Ch -7 (Fig. bA),

HLAT BT RS & 72 0 o0 FTFRIEIT H i B, AR A ORIE ISR L CA B 7 A B B AR
Zad (P=0.003)  JTAEEE 25 IFEERT H i ds L O G OHED Y A 7[R+ & LT

FIEL72WERTH -7 (Fig. 5B),

4.6 FTAbfaEE BE 2T D M
R B (104 4 (59.4%)) (X, B RISV TR MEFIEL <
FFNREAE S 72 & O FIET Ml A8 (71 44 (40.6%)) (Z%F L T, Body mass index
(P=0.040), MK EY L EME (P<0.001)., PTINR (P=0.002). &7
n iRl (P<0.001), ICGR1543fE (P=0.003), AFEE (P<0.001) 73
AECEETHY, M/ (P<0.001) OAFEICKETH 7=, —F, H
A7 BET A & 72 © O FFBERT i & (P= 0.694) SLEJEA HED A (P=0.067)
(XA EREZRO IR T, TUIRBRIEOBKEALORRE (F 0% 130FH iR

BEOITPAEEICERL W= (P<0.001),

16



AREFTIE MR =F R 757 0 —{2 X0 JIE S 7= 6 B 03 A b o
FRHE & S 5 720 T < L IFEIBRICIS 1 2 T BIENT H . 414 A DRAE O #i Al
THIRFE L THEHTODLZ LE2RT I ENTE, WEE~OHEMR TR
EH MR T AR T 7 ¢ —I 3R AT & 2 TR BB I3 1T D AR Y
A7 FHCA MR GTETH L EEZ BT,

FTBEWT DB A2 I o THILo = > br—an3# L <722 [21
22], T b b FTRHMEIL OFREE DS ELZ IR 1 o0 i B O BN SE %8 4 M AE T 728D
TEZE T DS T BIBR 2 B2 AN IR LT D, S BT, I B 1R [E RE DK
TRM RO X G 2R 570, iificZEoint szl
ERTVWEBEZ LTS [34], & ZAD, ARSI CILNFIO M/ Mg 7 v
ka2 B IR & ATRERT T o i B3R B R BIE AR R oo 2 LG it
ATONFRRKE OFFREEE) FEAR2SITBERT DR DY A7 K+ & L TR bHE
HThD,

Transient elastography (2 J 2 il EEHIE 2 & D 7zl £ O SCRk & kb L T
b (23, 251, AFFIE & [FIRR I A2 S E T H 1fn. 5 & A% BRE A DFE 12 38 C

BB Z RO o, Fo, M 5.3kPa DL EOBEITI VTR

BN ED LS RipoTe, DFED | IFEEOSWEEICB W TEESHHE (I

17



LIlb) Z2& /o LTwic, LARTOSCERT, Fox (ZAFEIERIC IS 1T 2 o H i & oD+
A A OHEL S SR 32 L2 Lz (201, AMEHI I W T H BN
MEDZEOEDOREREMEAT 22 BN RSNT, LD > T, a3t
e S FIBE D MR =7 X b 7T 7 ¢ —OIFEEIZ K - THYIBREE Otk
BOHEICH T2V A7 2@k TE 5 2 L 2mRE, 295 LT, JHFUIBRIC
KL TY X7 D@ &l S iuie a1k, IR IS5 Ui 7 & A3 BE A
RN ENIRZERNT 72 & BBMEITFIEE S LTI b PR IEOBUR BTG R 70 & 4 3
RLTWL Z iz [85, 36l

ARRFET OB 2 Tl e TRE L F 2 e WM IR B 2 B TR
B (Ml RE) o+ bar ba—nfEl UCRE Lz, A&
BTN fB 3 & e T I A EE A B Em W T < i
E UL E ERS ICGR15 7372 & DAFFEREMEIC B W TH AR T L Tz,
&AM, FFIIEEE S MR =5 2 75 7 ¢ —IC X DT L MR 51
b B BT BT AT A DHE ORI TR - & LR O 22 7
XL E BT W TMNZIAF L 1R 6o 7o, ZhE, BT B
D D BATEHLFERIE T - T2 EBIG ) 38.5% & E< . LFFIEOFBEIZ L B 5

MORFEELZ X LIZEERZLEEN T\ EE BT,

18



BHSSMRIICE DT AT T T 4 —IZ &> THIE SN DAL, AT
MM ORI & U CTHEHER 72 ik L e o TE T2 (10, 11, 24], LaL,
Transient elastography 72 EOBHEWICLIDZT AN T 7 0 —F, —IKILH
A CTH Y . AR &ML B ERA~DORBELEZITROTV, SHIT
I L DBEFERIE MR =T A N 7T 7 ¢ —ICHAFEFITHRLS . R
DFEEEITICE > TIHFERERAYE—Th D720, JIEEHIIC L > THEPLE L
BRNEWIT AUy ERB L, FTCHEBFRICLDTZTIA N T 7 4 —TlE, &
BEDEGGRONEAK D 2 FBE TIZE DT L » TEMER KT TLE S (11,
15, Zauzxt L, 2T K Ml 2179 MR=J X N7 J 7 4 —TlX, 21
O OFEN DI [11], FEERIC, AFETIEMR =7 X M7 T 7 ¢ — 3G ER
FFRRAEALROHTAE S IR L T O AR R Z R LT 5 [37, 38], Lo T,
JHFRRHEALRIIZ W T MR =F A N7 7 40— 3FWIZ LA D L HRTX
D BB THBMEICHLENL, KV EVZEEEZA LT D, SHIT, ImHETIES
RKILTHO MR =7 AN T 7 4 —OFMMENRRESNTEY, S 5R5ER
FEo EAPEFES TV S [12],

EZANMRZTANT T T 4 —ITERERSTFIZHZITEL L TELT,
AZAMbEAMITH Y TR DK D REERIFZE~DOEE L 72> T D, —5,

Transient elastography O L 5 REHFRIZLDHDZT AN T 7 4 —L, 2 A |

19



LAl TH Y ELS LTWDe, Shfiax o RRBILFEIFZECE L T 5,

lEWTFhicE R, 26D T AN T 7 4 —bRRHIITAERE D LR

5 CRETH D TZOMMALOFHICEN TH L EE LD [15],

MR ©=J 2 b 7T 7 4 —IZ X DAL & FFOIBRIRIAR D AT RAEL OFLEE 1T, A

EAHBERR A RO (r=0.68, P<0.001). Z 1L E TOHE L D ROOFEE A

ETFLTWORRTHoTo, FHZF2 B XV F3 OBF IO THTFHENEE L

TWBREGI 32 < ZAVITHTAERE I Rk & AT ARAEAL 2 7 AT L 7 FFBIBRIRR O

ML T L —H L TN ENERDO—D L LTETF NS, MR =7 2

N7T T 4 =S X DI RS (F4) SR OIEFTEE (FO) ZFE
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8. #

Table 1. Patient characteristics

Characteristic Patients (N = 175)
Age, yr 69 (42-91)
Male, n (%) 123 (70.3)
Background liver disease, n (%)
Non-B non-C liver 100 (57.1)
Hepatitis B 34 (19.4)
Hepatitis C 41 (23.6)
Diagnosis, n (%)
Hepatocellular carcinoma 104 (59.4)
Liver metastases 52 (29.7)
Colorectal cancer 47 (26.9)
Gastric cancer 2(1.1)
Neuroendocrine tumor 2(1.1)
Pancreatic cancer 1(0.6)
Intrahepatic cholangiocarcinoma 10 (5.7)
Hilar bile duct cancer 4(2.3)
Gallbladder cancer 4(2.3)
Cystadenocarcinoma 1 (0.6)

Body mass index, kg/m2 (18.5-25.0)
ASA grading, n (%)

Grade 1

Grade 2

Grade 3
History of hepatic resection, n (%)

Hemoglobin, g/dL (12.0-17.0)

White blood cell count, 109/L (4.0-8.0)

Platelet count, 109L (15.0-35.0)
Total bilirubin, mg/dL (0.30-1.20)

Aspartate aminotransferase, U/L (8-38)

22.9 (14.5-37.2)

62 (35.4)
110 (62.9)
3 (1.7
46 (26.3)
13.0 (8.2-16.9)
5.1(2.3-12.1)
17.4 (4.8-43.5)
0.58 (0.24-1.48)
29 (11-170)



Alanine aminotransferase, U/L (4-44)
PT-INR (0.90-1.10)

Albumin, g/L (3.8-5.3)

Hyaluronic acid, ng/mL (<50)
Child-Pugh classification, A:B
ICGR15, % (<10.0)

LSM value by MRE, kPa

24 (6-271)
0.99 (0.85-1.36)
3.9 (2.3-4.9)
63 (12-737)
169:6
11.8 (3.5-33.0)
3.4 (1.5-11.3)

Data were presented as median (range), if not specified.

Normal range was indicated beside each item in parenthesis.

ASA indicates American Society of Anesthesiology; PT-INR, Prothrombin

time-International normalized ratio; ICGR15, Indocyanine green clearance rate at 15

minutes; LSM, Liver stiffness measurement; MRE, Magnetic resonance elastography.
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Table 2. Perioperative data

Patients (N = 175)

Type of liver resection, n (%)

Limited resection 114 (65.2)
Segmentectomy (Couinaud’s segment) 17 (9.7)
Sectionectomy 21 (12.0)

Hemi-hepatectomy (Major resection) 23 (13.1)

Operative data

Operation time, min 307 (115-648)

Blood loss, mL 280 (24-7066)

Transection time, min 61 (4-236)

Blood loss during transection, mL 170 (3-2697)

Surface area of liver transected, cm?2 44 (5-244)

Blood loss per unit area, mL/cm?2 4.1 (0.1-37.0)

Blood transfusion rate*, n (%) 23 (13.1)

Complication rate, n (%)

Overall complication rate 58 (33.1)
Minor complication rate 30 (17.1)
Major complication rate 28 (16.0)

Postoperative liver failure, n (%) 1(0.6)
Hospital stay after operation, day 13 (7-95)
Postoperative 90-day mortality, n (%) 0 (0)

Data were presented as median (range), if not specified.
*The rate of patients requiring transfusion of packed red blood cells and fresh frozen

plasma.
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Table 3. Complication according to the modified Clavien-Dindo Classification

Grade n (%) Details n (%)
1 5(2.9) Wound infection 3 (1.7)
Ascites 1 (0.6)
Obstruction atelectasis 1 (0.6)
2 25 (14.3) Bile leakage 12 (6.9)
Ascites 5(2.9)
Pleural effusion 3 (1.7)
Portal vein thrombosis 2 (1.1)
Urinary tract infection 1(0.6)
Wound infection 1 (0.6)
Angina 1(0.6)
3a 24 (13.7) Pleural effusion 6 (3.4)
Ascites 5(2.9)
Bile leakage 4(2.3)
Intra-abdominal infection 3 (1.7)
Wound hematoma 2 (1.1)
Wound infection 2 (1.1)
Adhesive intestinal abstruction 1 (0.6)
Pneumonia 1 (0.6)
3b 2 (1.1 Bowel injury 1(0.6)
Intra-abdominal bleeding 1(0.6)
4a 2(1.1) Liver failure 1 (0.6)
Cerebral infarction 1 (0.6)

Postoperative complications were categorized according to the modified Clavien-Dindo

Classification.
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Table 4. Preoperative factors for blood loss

Univariate Analysis Multivariate Analysis*
Variables Pvalue B 95% CI Pvalue
Body mass index 0.064 0.07 -0.16 - 0.30 0.536
Hepatocellular carcinoma 0.694 -0.20 -1.20 - 0.80 0.695
Platelet count 0.947 0.07 -0.08 - 0.22 0.369
Total bilirubin 0.097 0.76 -2.85 - 4.36 0.680
PT-INR 0.971 -5.22  -17.26 - 6.82 0.394
Albumin 0.295 -1.15 -3.25-0.96 0.285
Hyaluronic acid 0.136 -0.01  -0.02 - 0.002 0.122
ICGR15 0.025 0.13 -0.03 - 0.30 0.119
LSM value <0.001 1.14 0.45-1.83 0.001
Major resection <0.001 0.91 -0.41-2.24 0.176
Peripheral wedge resection 0.104 -0.31 -1.31-0.69 0.545

*Ordinary Least Squares Regression.

B, Regression coefficient.

95% CI, 95% confidence interval; PT-INR, Prothrombin time-International
normalized ratio; ICGR15, Indocyanine green clearance rate at 15 minutes; LSM,

Liver stiffness measurement.
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Table 5.  Preoperative factors for major complication

Variables

Univariate Analysis Multivariate Analysis*

OR (95%CI)

Pvalue OR (95%CI) Pvalue

Body mass index
Hepatocellular carcinoma
Platelet count

Total bilirubin

PT-INR

Albumin

Hyaluronic acid

ICGR15

LSM value

Major resection

Peripheral wedge resection

1.07 (0.96 - 1.18)
2.31 (0.97 - 6.18)
0.96 (0.90 - 1.02)
9.08 (2.12 - 40.28)
15.29 (0.08 - 2341.92)
0.30 (0.12 - 0.72)
1.004 (1.001 - 1.007)
1.08 (1.01 - 1.15)
1.99 (1.55 - 2.64)
2.73 (0.95 - 7.25)
0.46 (0.13 - 1.29)

0.241
0.060
0.213
0.003
0.300
0.007
0.005
0.028
<0.001 2.14(1.63-2.93) <0.001
0.060 2.98(0.94-9.21) 0.063
0.148 0.34(0.08-1.20) 0.096

*Multiple Logistic Regression.
OR, Odds ratio; 95%CI, 95% confidence interval; PT-INR, Prothrombin time-International

normalized ratio; ICGR15, Indocyanine green clearance rate at 15 minutes; LSM, Liver

stiffness measurement.
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Fig. 4

Liver stiffness

kPa

10

[ T O = T «

Liver fibrosis

33

r=0.68 )
P <0.001
‘ ] —— i
I . { T . —_— —
FO F1 F2 F3 F4




Fig. 5

I
(ws]

1.0

{mL/cm?)
0.8 - @ P=0003 '
z = '
5 0.6 - = ) )
- [
i a 204 :
S 044 Cutoff at 5.3 kPa = i .
“ AUC 0.81 b —_ : |
T 10+ -
0.2 = _ !
= ﬁ
ﬂ T L] L) T 1 u | L TI
0 0.2 04 06 08 10 MNo Yes
1-Specificity Major complication

34



10. B4R

Fig.1 MRTIRLNIT7 —DHIE

FBE AR O AHT T2 FRIR D Xy o7 BT A N— B iRENS AL E 2 L TR
RS UCTA Ut 2 MRIZEE CHEL L= A R T AL NS HE~
v 7T 9, ZOME~ v 7 Eomi#EE (RO 237 0 MRz & L, ROI ®
1000 3D 1 DHALZ T )2 H L (kPa) T UFEE &S, T2 MFHE &
70 & ORI ERIR 2R L. 7 T —® Wave image TN Ok % H

WL, LA A= CTROL ZH|IET 5,

Fig.2 XZ@EFO7a—Fr— |

Fig. 3 HEHNEEOT LI XL

FFEIBRELIH X, MEKB L OMERE UL e i, ICGR15 EICHESWTIRE S

N5, Major liver resection |£7 A / —® 3 fiXILLL EDOYIFRICIZ MU T 5,

Fig. 4  JPREAE & Tl (F 203 OMBARRZz = LA O

BB AZED - (r=0.68, P<0.001),

35



Fig. 5  JFEZ LINR G OPE, 2> D FBEWT i & & ORALR
Wi aOHE (IMa BLE) (x4 2 AP O 5215 2 B ERF L d R,

(B) JF T i 5 & IR B OFE O A 13 B2 HBEBER 2RO 5 (P=0.003),

36



11. 583wk

1. Berzigotti A, Reig M, Abraldes JG, et al. Portal hypertension and the
outcome of surgery for hepatocellular carcinoma in compensated cirrhosis: a
systematic review and meta-analysis. Hepatology 2015; 61: 526-536.

2. Masuzaki R, Tateishi R, Yoshida H, et al. Prospective risk
assessment for hepatocellular carcinoma development in patients with
chronic hepatitis C by transient elastography. Hepatology 2009; 49:
1954-1961.

3. Jung KS, Kim SU, Ahn SH, et al. Risk assessment of hepatitis B
virus-related hepatocellular carcinoma development using liver stiffness
measurement (FibroScan). Hepatology 2011; 53: 885-894.

Z3 —fALHEAN AR ARTEG S 20, [NAFLD/NASH 2877 A K74~
2014) FEVLE, HR, 2014.

5. Forner A, Llovet JM, Bruix J. Hepatocellular carcinoma. The Lancet
2012; 379: 1245-1255.

6. Bedossa P, Carrat F. Liver biopsy: the best, not the gold standard. J

Hepatol 2009; 50: 1-3.

37



7. Regev A, Berho M, dJeffers LdJ, et al. Sampling error and

intraobserver variation in liver biopsy in patients with chronic HCV

infection. Am J Gastroenterol 2002; 97: 2614-2618.

8. Wai CT, Greenson JK, Fontana RdJ, et al. A simple noninvasive index

can predict both significant fibrosis and cirrhosis in patients with chronic

hepatitis C. Hepatology 2003; 38: 518-526.

9. Cui J, Ang B, Haufe W, et al. Comparative diagnostic accuracy of

magnetic resonance elastography vs. eight clinical prediction rules for

non-invasive diagnosis of advanced fibrosis in biopsy-proven non-alcoholic

fatty liver disease: a prospective study. Aliment Pharmacol Ther 2015; 41:

1271-1280.

10. Huwart L, Sempoux C, Vicaut E, et al. Magnetic resonance

elastography for the noninvasive staging of liver fibrosis. Gastroenterology

2008; 135 32-40.

11. Ichikawa S, Motosugi U, Morisaka H, et al. Comparison of the

diagnostic accuracies of magnetic resonance elastography and transient

elastography for hepatic fibrosis. Magn Reson Imaging 2015; 33: 26-30.

38



12. Abe H, Midorikawa Y, Okada M, Takayama T. Clinical application of
magnetic resonance elastography in chronic liver disease. Hepatol Res 2018.
13. Yin M, Talwalkar JA, Glaser KJ, et al. Assessment of hepatic fibrosis
with magnetic resonance elastography. Clin Gastroenterol Hepatol 2007; 5:
1207-1213 e1202.

14. Kim D, Kim WR, Talwalkar JA, et al. Advanced fibrosis in
nonalcoholic fatty liver disease: noninvasive assessment with MR
elastography. Radiology 2013; 268: 411-419.

15. Loomba R, Wolfson T, Ang B, et al. Magnetic resonance elastography
predicts advanced fibrosis in patients with nonalcoholic fatty liver disease: a
prospective study. Hepatology 2014; 60: 1920-1928.

16. Singh S, Muir AdJ, Dieterich DT, Falck-Ytter YT. American
Gastroenterological Association Institute Technical Review on the Role of
Elastography in Chronic Liver Diseases. Gastroenterology 2017; 152:
1544-15717.

17. Imamura H, Seyama Y, Kokudo N, et al. One thousand fifty-six
hepatectomies without mortality in 8 years. Arch Surg 2003; 138: 1198-1206;

discussion 1206.

39



18. Kamiyama T, Nakanishi K, Yokoo H, et al. Perioperative

management of hepatic resection toward zero mortality and morbidity:

analysis of 793 consecutive cases in a single institution. J Am Coll Surg 2010;

211" 443-449.

19. Yamamoto Y, Shimada K, Sakamoto Y, et al. Preoperative

1dentification of intraoperative blood loss of more than 1,500 mL during

elective hepatectomy. J Hepatobiliary Pancreat Sci 2011; 18: 829-838.

20. Aramaki O, Takayama T, Higaki T, et al. Decreased blood loss

reduces postoperative complications 1in resection for hepatocellular

carcinoma. J Hepatobiliary Pancreat Sci 2014; 21: 585-591.

21. Belghiti J, Hiramatsu K, Benoist S, et al. Seven hundred forty-seven

hepatectomies in the 1990s: an update to evaluate the actual risk of liver

resection. J Am Coll Surg 2000; 191: 38-46.

22. Fan ST, Lai EC, Lo CM, et al. Hospital mortality of major

hepatectomy for hepatocellular carcinoma associated with cirrhosis. Arch

Surg 1995; 130: 198-203.

23. Kim MS, Lee JR. Assessment of liver stiffness measurement: novel

intraoperative blood loss predictor? World J Surg 2013; 37: 185-191.

40



24. Castera L, Forns X, Alberti A. Non-invasive evaluation of liver

fibrosis using transient elastography. J Hepatol 2008; 48: 835-847.

25. Wong JS, Wong GL, Chan AW, et al. Liver stiffness measurement by

transient elastography as a predictor on posthepatectomy outcomes. Ann

Surg 2013; 257: 922-928.

26. Venkatesh SK, Yin M, Ehman RL. Magnetic resonance elastography

of liver: technique, analysis, and clinical applications. J Magn Reson Imaging

2013; 37: 544-555.

217. Yoshimitsu K, Mitsufuji T, Shinagawa Y, et al. MR elastography of

the liver at 3.0 T in diagnosing liver fibrosis grades; preliminary clinical

experience. Eur Radiol 2016; 26: 656-663.

28. Brunt EM, Janney CG, Di Bisceglie AM, et al. Nonalcoholic

steatohepatitis: a proposal for grading and staging the histological lesions.

Am J Gastroenterol 1999; 94: 2467-2474.

29. Makuuchi M, Kosuge T, Takayama T, et al. Surgery for small liver

cancers. Semin Surg Oncol 1993; 9: 298-304.

30. Takayama T, Makuuchi M, Kubota K, et al. Randomized comparison

of ultrasonic vs clamp transection of the liver. Arch Surg 2001; 136: 922-928.

41



31. Dindo D, Demartines N, Clavien P-A. Classification of Surgical
Complications. Ann Surg 2004; 240: 205-213.

32. Rahbari NN, Garden OdJ, Padbury R, et al. Posthepatectomy liver
failure: a definition and grading by the International Study Group of Liver
Surgery (ISGLS). Surgery 2011; 149: 713-724.

33. Ichida A, Hasegawa K, Takayama T, et al. Randomized clinical trial
comparing two vessel-sealing devices with crush clamping during liver
transection. Br J Surg 2016; 103: 1795-1803.

34. Fung J, Poon RT, Yu WC, et al. Use of liver stiffness measurement for
liver resection surgery: correlation with indocyanine green clearance testing
and post-operative outcome. PLoS One 2013; 8: ¢72306.

35.  —fRAEMNEAN BRI, A2 A 7 A2 2017 i 4
JUHHAR, HO, 2017,

36.  KNipEHIE=Mm, [RIBEIGRTA F7 4 > ERMH 2019 il &5
AR, HOA, 2019.

37. Batheja M, Vargas H, Silva AM, et al. Magnetic resonance
elastography (MRE) in assessing hepatic fibrosis: performance in a cohort of

patients with histological data. Abdom Imaging 2015; 40: 760-765.

42



38. Yin M, Glaser KdJ, Talwalkar JA, et al. Hepatic MR Elastography:

Clinical Performance in a Series of 1377 Consecutive Examinations.

Radiology 2016; 278: 114-124.

39. Mitsuka Y, Midorikawa Y, Abe H, et al. A prediction model for the

grade of liver fibrosis using magnetic resonance elastography. BMC

Gastroenterol, 2017; 17: 133.

40. Wagner M, Corcuera-Solano I, Lo G, et al. Technical Failure of MR

Elastography Examinations of the Liver: Experience from a Large

Single-Center Study. Radiology, 2017; 284: 401-412.

41. Kokudo N, Imamura H, Sano K, et al. Ultrasonically Assisted

Retrohepatic Dissection for a Liver Hanging Maneuver. Ann Surg 2005; 242:

651-654.

42. Ogata S, Belghiti J, Varma D, et al. Two hundred liver hanging

maneuvers for major hepatectomy: a single-center experience. Ann Surg

2007; 245 31-35.

43. Rahbari NN, Koch M, Zimmermann JB, et al. Infrahepatic inferior

vena cava clamping for reduction of central venous pressure and blood loss

43



during hepatic resection: a randomized controlled trial. Ann Surg 2011; 253:

1102-1110.

44



12. WFFE 30

WFIE3E0E
IORIEPN
I ¥BE£ O —BHBHE 56 (ZFH1 6 OMKED)
@ HERlFEE 11
O WX O KFHEFEw 6 (& 6)
@ JEFIERE 9 (& 9)
B i 1 (£ 1)

45



I &k

O —MFEE

L. RIS B, M, AT EsE, MEAS R2M, 45— DL, FE R, SR
B35 PIIBHEE S RBR L2 R AR~ =T IS 2 o mE,. % 6 mIH
ARV =THgEs, HEL, 2008.4

2. BT BB, KH KAy, MNEE 225, N 5, v EHE  BEERE O 38
. 5 71 I8 HARRIRAMVE SRR 2, 5, 2009.11

3. B8 SN, #hmE i, B9 Rk, BE A, BE R, JIE m
PIW B, BEH AT, OB KT £ T RIS L7 e P R R
fED 1 GIERGI. 55 156 [a] H AR 22 B RG2S, B, 2009.12

4. Bl BN, SFH R, MR EsE, MEAS M, B fE— o PR
eI RN DGR Y g RO 2 BIERE]. 5 66 [0 B AR LR 7ok
=, 4R, 2011.7

5. Bl BN, mEAT E5E, MRS RM, PR R, B 0 BRHIRT D
B A OB B AU, 5 84 M A AB AR, Kk, 2012.2
6. B BN, R, FERY S0, eEb 1S, MERT R, B fE— AT
RERERE AR Z AR IA TS & U 72/ NGRS O 161 5 48 Al H A IR IE

RS, AR, 2012.3

46



7. BT 5N, BEAT FEsE, HEM fE— : 30 &M o Solid
Pseudopapillary Neoplasm(SPN)(Zxf U EFESE TR RIS UIBRIT 2 fefT L 7= 2
fil. 25 24 [0l A ARNFAEPESNEL R Al SR 2, Kk, 2012.5

8. BrES B, FEAT SE5E, ZES A, HEAD i, CFE R, B R BUE
BOk#EODRAREREFRERBEICT T 25 2 KIEHEL L TO
FOLFIRI+Bevacizumab #i%. 25 67 Bl H AHLaSMVEH e, B, 2012.7
9. PO BB, AL —, AT 5w, Z2E 1, MEA i, FH R, =M
fle— « MBI T3 1T 2 THALZRSMNEE FIRE G O, 5 74 18] B AR RSV
FaME, ML, 2012.11

10. B B, AJL ®—, MR E5E, E 1, MR B, FE R, i
b —  MIEENT B OMECEAE FIN ISR T DINRAPHED U R 7 5 & £ D
HAEE O, E-PASS scoring system & Clavien-Dindo 3748 % FVC. 45 113
o] B ASB A EM IR 2, R, 2013.4

1. BB BmA, AL 88—, Mk £, 28 12, A 2H, SFH R, =i
fiE— : MIRFEHTBEF BT D HLBABRBREFHO U 2731 E-PASS
scoring system & T, £ 68 [A] H K bass Bl Faihss, BiR, 2013.7
12, [ B, iR EORES, @R A, HHEOE, &4 %, @il DR

Billroth-II {&H &% OFEME+ —FRIBRAR KT 2RI A T > MERED 1 #i.

47



5 26 [0l A ARRFARFA R 2R AR =, fndkil, 2014.6

13, BUEs B, @il R RRIOZR, ZER RO, (LR EUKRER, SR &, &
A E, RO OIEf, f2E KR, KA BA, il Fz, il o, R L,
[a[ES &, #24 HEES : Magnetic resonance elastography (& X 5 ATlgaEf. 45 20
[m] B Al R, #05, 2016.11

14.  BIES B, SR &R, =B I, M Rk, SRAR &, AR ERL, AR
JeE, R e a8 Rz, &l DR MR =7 X h 7T 7 0 —I2 XD IR
DA OHE T, 5 72 B B AE LIS AS RS, &R, 2017.7

15, POES B, FHH OEE, HH & THE ZE, =i 1T, @A R, hu
1 Ba—, WA fhsk, @il R RN R BB AR UIRRIN R O E T L =
— WHEREIAIT IR B~ DR Y X 7 ORRET. 5 79 [ B ARERRAMR 2 afe 2, O,
2017.10

16. B B, R 2R, =8 T, BM A, &l TR ITFEIERIC R T
HDMR =T A 7T 7 4 —Z WA PRREFEA. 25 73 [l H ASMEL 72 & 1+

firfe=, HENLE, 2018.7

@ HFEplZEFR

L. Wiy AECKER, @il B, =85 thT, A BeE, B B, SO,

48



KA &4, fI &, &K 82, Pl F2, 248 KK Evidence Base DY)

BRSSO B2 B OO ST & B R R DTS, 5 75 [B] B ARERIRSVE Pt ey, B U,

2013.11

B

LRy EORRR, sl R, 5HOE, TA E, kE T, PR B A,
HHOER, =ik AT, FA &, RO B, ME R EBEE OGRS #H
KRIGHERETEE 6T DI 7 v = U X AL 5 26 [5] B ARKTFAERES ML il 2
&, TEkil, 2014.6

3. Bl BN, il VR, B EOE, MEE BRI, (LR EURER o RIS
RT3 2 IRk A8 R AT o6 2 AT UIRR O . B 69 [MIH A

HALERIM R

rl«‘\

a2y, ARL, 2014.7

L

s KRR, @il JORD EEOE, DA JH, s R, BB B,

HHOER, A B, R0 B, M R FFEIBRINICR I D U A M L IR

P plAE ) LS 72 %158 Evidence Base OIFOIBREMFHIEFIEIC L 52U 22 Y

H7a DA 569 B H AR, B, 2014.7

5. fasE e, w0, &Ro IEf, il 2, KA &&, w1 R,
EW SRAT, e R, EmOE, BEB B, LR KRR - EEARAE (PR, TR,

AR IR A £ 5 IR |2 k3 2 Tae s FIEIE & RS R IR (Vp3-4) %

O FHHIIE RS DIEFERGRE. 55 115 [0l H AR R EMAINE S, 4452, 2015.4

49



6. Brldt BN, LR EOREE, sl R Pl SRR R R X oD 8T
o725 2 07 Mk & FINRAESINZ 31T 5 S5 & S6 Bi D Tefft o 5. &5 70 [B1 H
KHLEs B s, Ry, 2015.7

7. HHOER, A R, A R, Ll s, HIR BT, B B A,
B R, RN R FFRERRFOIBR OIS & T o T MEE IR 5 IR
GIBR - BEEE+ 3R NG UIBRIN O FTRRE. 6 78 IRl HARERRSMVE s, B,
2016.10

8. HH REZ, @A /L, S/ EE, B &, B BA, =ik %17,
M F—, WA $hEk, N MR ITFNRRERE ISR 5 U o NEENE - ISR
EYIRAATR X O R SV - B OB Ic o>\ C—. 5 117 [B1H
AOBESEWAA RS, Mk, 2017.4

9. A S, T R, P B, EEOER, HE R, =R 21T, L
13—, fEA sk, RN ORERC : ORISR 6 D IR RN, KIS E
(29 D IFEIBRDITRI L FIEIE DO BIJE  Propensity Score Matching TOFHf

TS D, 5 72 I8l H AR LS AR, &R, 2017.7

Pr

10.  TH SRE, A R, EHE OER, BE OE P BA, =ik 21T, R
B —, A $REk, W FEEC s BT T A (S D TRk RS A

10cm LA b FFHEfL 259~ B FEIBR =X - Stage T & OEFEIZ OV T, 5 72

50



[l A LR RS, &R, 2017.7
11. BrEs B, w2, ml A AT ERE O MR =Z 2 b7

74— K D BRI A, 55 15 Bl B ATH LSRR AR R, f& ], 2017.10

0 &
O JFEwS

1. Bl BN, Efi fE—, BIAS Evw, OER S, MEAT BRI, SEE R BUE
BORgoE - #ERXRBREICHTT 2 ZKHBEHKLLTO
FOLFIRI+Bevacizumab #&i%. 8 L5915 40 : 601-604, 2013.

2. Abe H, Mafune K: Risk factors for maintenance hemodialysis
patients undergoing elective and emergency abdominal surgery. Surg Today.
44:1906-1911, 2014.

3. Abe H, Mafune K, Minamimura K, Hirata T: Validation of the
Estimation of Physiologic Ability and Surgical Stress (E-PASS) score for
maintenance hemodialysis patients undergoing elective abdominal surgery.
Dig Surg. 31:269-275, 2014.

4. Abe H, Midorikawa Y, Mitsuka Y, Aramaki O, Higaki T, Matsumoto

N, Moriyama M, Haradome H, Abe O, Sugitani M, Tsuji S, Takayama T:

51



Predicting postoperative outcomes of liver resection by magnetic resonance
elastography. Surgery. 162:248-255, 2017.

5. Abe H, Yamazaki S, Moriguchi M, Higaki T, Takayama T: Perfusion
and drainage difference in the liver parenchyma: Regional plane in segment
6. BioScience Trends. 11:326-332, 2017.

6. Mitsuka Y, Midorikawa Y, Abe H, Matsumoto N, Moriyama M,
Haradome H, Sugitani M, Tsuji S, Takayama T: A prediction model for the
grade of liver fibrosis using magnetic resonance elastography. BMC

Gastroenterol. 17:133, 2018.

@ JEFIRE

1. U A, i EE, BB K, 2 s, FRE et PIE B
KB I E T RIS R U7 EhR N R RIED 1 BIBRGI.  HARRER RSN
Bl aMest 250 518-521, 2011.

2. PO BB, SEHZR, FEAT FEsw, 2ES (o, MRS R, O fE— o $E
WIKG DS BE DIV DGR Y o NE RO 2 f]. HARREFRIRIVE MRS
73 : 1269-1273, 2012.

3. Bt B, AT B, Mk 58, B o FIEEERIRE T2

52



¥ & LT/ NIGERIERER D 161, B AREIBCEES MRS 33:653-655, 2013.
4. RS o, rAAT 25w, B BN, MERF RN, M R, B & CT
B2 L0 BTN e Th - 72 S IRFEGMEE~Lv=T o 1 . 4+
Bt 76 :331-335, 2014.

5. Rl PESR, AT FEoE, AL B—, B B, FH R, =4 & 8
JEZAT B F I L TmY BT ERESE AL SR Al 2 fifT L7z 1 f1.
Therapeutic Research. 35 : 917-922, 2014,

6. Hayato Abe, Shintaro Yamazaki, Kiyoko Takane, Yousuke

Nakashima, Nao Yoshida, Akira Kanamoto, Tadatoshi Takayama :
Percutaneous biliary and duodenum stenting without endoscopy for
malignant obstruction after Billroth-II reconstruction: a case report. H A%}
FRESFREE 40 1 719-722, 2015.

7. ARER B, AR BB, IR EORER, mAR Ay, /B NEER, S H R
e ek, i BRI TEOBEE, IR GARE ¢ RIBRAFIR IS 2 AR B A e A B
L7CHATOIBRD 1 6. BASMLRE SSRGS 40 1 944-948, 2015.

8. Yoshida N, Takamoto T, Hashimoto T, Maruyama Y, Abe H, Shimada
K, Takayama T, Makuuchi M: Living donor liver transplantation using an

extended right lateral sector graft. Liver Transpl. 23:398-402, 2017.

53



9. il SR, WA L, HHOEM, B R BE BA, HE T, A
I Ba—, fEA Rk, BOF R, N R JBE PNRESAR 2 08 O TR (25
L 2 BIOEFYIFR E 2 BlOFEIRMLFEZERRIRE 2TV T EEERAEFT O 1

5. Liver cancer 23 : 77-82, 2017.

=1
&5
k=410
S n

1. Abe H, Midorikawa Y, Okada M, Takayama T: Clinical application of

magnetic resonance elastography in chronic liver disease. Hepatol Res.

48:780-787, 2018.

54



