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FEELHETIEMOFEMEL X, HFFHh%
FOE LEFHRERECHE L, Thicidvwic@iy
TFMMAOBRAMLETH D, FH Child O criter-
ia & B\ CHFODBR B O M8 risk Z¥E LHEVL <
LIk, +Cr20FAZET50, SHTREHER
TENRLHHE D risk IEEXERE I h, FEED 3
WIRFAESEES A LT BB YR Y
U &7 % major surgery 23T 5 L 51Tt » T
5, £IT, BETT - CEIFEABREMNCT T3
FriffaekaE 2 b0 & LA AT risk ¥IE & & FHTEUE,
RO EDOFEEZSHL, ThboREiE ST
critical risk OREFICH T 2 FHBIE O KIZ 2T
LB LD THE TS,
XFRAE B

ZEXFE ISFHCET L TLISR, PRITEIZA E
TOI13F 3 2 AR HE TR U 7 FFI A BHE #1469
Flaxtg & Lic (Table 1D, FRESEDITRERMTE
24F LB A<, 5 LFMRRE,S21IM L &<, B
BEASHFIL1T66] (83.4%) TH Y, ZOMFFHRAE
FE270), ERMBIE 461, EHESEE 2HITH -1,

<1990% 6 B13HZE>FIREER%E | kX #=
T514 EWILFE?2 174 ZEAZEEZERSE 14#

Table 1 Hepatic diseases and operative results
—The First Department of Surgery, Mie University
(1976. 10~1989. 12) —

No.of | No.of No. of O ative
Primary disease | ©386S :::;:ted :::‘:‘;"d (%) m‘;rtality (%)*

Primary liver cancer 244 172 136(79.1) 6.6
Hepatocellular 2| 211 142 115 (81.0) 7.8
(with cirrhosis) (176) (116) (97: 836) (8.2)
Cholangiocarcinoma 27 | 24 16 (66.7) 0
Cystic adenocarcinome 4 4 4 (100) 0
Malignant mixed tumor| 2 2 1 (50.0) 0
Metastatic liver cancer|  7Q 71 I 64 (80.1) | 6.3

Benign liver disease T 146 | 124 I 81 (65:) 3.7

Total |469 367‘281(mﬁn 5.7

# © in hepatic resection

—7, ERETRITRY BAY L LT AR L2794
ThoT, ERBEIBFBLABEOM, BEELHEE
BThote, BUEFEBII6FITH D, FmEEL23
i, 5% 2 flid Kasabach-Merritt TEEH2 2 LE
KFEMEBETH o, FER26H5, FFnEHNIEHED
1 pltt A oURESEFch D, FRFE3F

BFPIfs A ERF E0BR 3361 7 & C B » T, FHFIRI67HT
P o, FYIBRAEBIFITH b, YIBREKT.6% & Em=R
Thote, ThEFRRBINCEH S &REHEFEF N
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17261013661 (79.1%) 9B L, 5 bAFHIlRRE14264]
115610 (81.0%) ¥R L <k b, FFEESHGLT
T & D HFTHRTHI6MFITH (83.6%) & BWEHNIC
PBRiZB DTS, i, FARER CIEHF24051
H1661(66.7%), FRIMIRAE 4 I HE YR L Ty
5, —77, BEMEFECIEMATIFIF64%(90.1%),
BB TR12461H8161(65.3% ) IR L T\ 5,
FETIBR B D iy K LR R MR B v e < LT Bk
FERRE T PINRE A B e & O BRI A M AT EE B A 2 B B
IRABERRFREAR» 7 — 7 OB AN TR,
—7, BENERECRERIRS, FEEO KL —
ThERRTLI,
BREREA

1. EEBOFHEREOHIRE & FHRE

JFBARHESIO FHRBFCE S THBI IS T 54
HI O FF IR AE 0 B & BB IR SR AEIT T i ) S E =
e X DOFRE®19764£108 ~ 1981412 A * T retro-
spective study ¥ X (F19824E 1 A ~ 19865128 ¥ T
prospective study & 2 SHETT 5 & &£ b, HETERE
RIS RERED b K FFHBR% D DICREDOERE R
KETLAAVE, FLFORER»S BN
Tz, BRBFEMEEOHTHE L LT, MEHGHEKRS
HE, ik oSEREERREMACT Ll »AKRLHE
L7anb O MEESHEDS Y LHEL, Z0 5 bEIE
FRGRE5EOFEEE Grade 11 L Lo BBEE
L, Bl R MNE S T 5 EE e, M lecithin
cholesteral acyltransferase (LCAT) e NH;7x &
REEYRL, BEFEEEELRD L 02 HBFR
ELHELR,

1D FrfasteE R ERE OB A HIEL

HECTRE«OFBEREEOL >DEHE
(Weight) 2 ZE L, FHBE L L CFEHERED
HEwwHAkAEL & LTl Albumin, GOT, T.
Bil, Ch-E, PT #&#, K, ICGRmax, 75g OGTT
olikEmSR, HPT, LCAT D10EB 2BR L, FHK
DREH>T T T hOHEEORE LY 5 BED
Grade w78 L, LE I X 0 BEAY risk 1~5%
BHLTCFNEREOHERXT->THH?, Zhii
RN FHER E U7,

2) BRAEHTH EFIBRBROHE

bhbh3*®TcPMT RIBF Y v F27 3 ahb
Frizksit B Rl uptake #BIE L, BRENEBEIFEEEX
effective liver volume rate (EVLR) #BHL, - h
CHOTFHED 2 EENCE T ICG Rmax ¥ U TE

RSP R T 5 FRERE &L FRALOTXK

BHSREE 23% 95

H Rmax ¥ kD5 ik b, BEFFHED O
ERERBLILY, 2 TZOREEFVBREE L ¥
LT, FYBRBARZBEE L,

3) FREH O THREIEE B AEROWATIHEE

FFEE R EO VT AUTRESHA TR, GlLFY
BRI O critical stage #FOBL B LN TET
b, k6 7 AURICFTREM - CRETHb0%
Pre e, bhbhXFOHRE & BEE © discrep-
ancy IZF B L, M8 F# L 7. B Rmax %, @k
X#®CT TAIELBERARTRL T, BEFFCE
B EAFAREYY © Rmax 2 KD T, FEERE LN
Llicbzsn, ZhHiIFBEEEONITFMEE LTR
WIS T XL LT ELY, 2 THY)
Bk 6 2 AL O AL AT OWT Z ORER &
L7

4) BRERBREHE—DIC fabrFE o HE

BETIFEES G FEDRE 4 #lic DIC D R4
RRDTEY, FFEES L PO FESIBRA O M)
BREGA RBE Y MRS LGRS, m/MRE6
H/mmilF, APTT 408il L, PT EMT70%LLT,
FDP 10xg/m! LA E, fibrinogen 150mg/dl LI'F, #
K ma 30mm LLF, ma/k 2.000F, ATII 50%LLTF
D8HEFSHEAL EFLUAMIMEDIC ¥ RAEL R
T<, Th¥DICERBLLTHALTWS, 2o
criteria KKES\ - CTHEE & BB YIBR 736 O i
MECHEDICRERD B\ L6 ALK OHTRS
FERVBE LI,

5) S OFHME

HALSRHVRHES], SR FFREESI MR X b BED
CREBREORRIL S OMRD L e, HEBCTHL
BABFRAOFMBREAL EEFRBRBE LML CH
ZE ¥ H © Prognostic Nutritional Index for surgery
(PNI-e)=—0. 47X ER AV X +0.046x H B A E
HA40.010x ZBAMA B +0.061 X HPT % fER L
T, REFHEOREWIEEL L TR, CORKER
YIREE, &5\ EIDOFFMELEL S 2B Em
risk & DBIREBKE L,

6) RN RIERE

FEE X b #E T2 lipid emulsion test T 1/2, i
FDP, limulus test #1T - CRNREEYREL TS
7oy, Bl cikmed endotoxin OFEE (b T —
B, =V FAXy—3) i fibronection DAIE b
ToTRY, ZhOLOREEFHRBEL LR,

7 ORI R b S FHRE
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MR risk RFTH B L b bTEETS &
FRERALERROFEZELXEL, FUKREBEEERCE
K EOGERBEEYRET L0235, LI TH
VBRKERA TERE L b R L R O EBRENRT
BIMBEREEORE L OBREEAL, bbeT
HBsAg & OBIRIZ >\ T h e L7,

2. FMBEGOIX

#E0 risk DWECMFRFC L 2 FEEHBOR
B, ILKEREHFOEPFERRLDOMHLFMHE
ISR E L h 5 BT T OB 21T - 7.

1 WiTEERE A RRERE O XK

FEESHFEURAOCOFHRELRA LTS EDN
T, WEIDOBAR risk 4T, HOBEOREFRERE
BEREYRL 8HEZEL IFITO% L Lo rE
BhJRERM (partial splenic embolization : PSE) %
FWERD 3 ~ 4 BT~ C DIC ERBHEHA K
DEALREEH risk OH®, X LwcsihiirEoHnE
PHEEODE 2 b I ENEBA &L OBIfREHE L
7o, FFEEEE o BIE RS 3478 @ ICG Rmax #HiRI DRI
Ff Rmax TR L THER (%) & LT, TLBEHE
ARIFEOFAE LWITCTFRALARERAE LD
ERYRFAEE B LM (%) tHLk.

2) FHYBRAIRORBEETE L FB4AREONE

R b D FFEIRRER Fischer Lo HE, b
Zhb & critical risk DEFIC BT 2 HOBREFEE
BBodtE L DRI OWTHRET L 7o,

3) FRBRIENDHZIF~DREL ZOXK

T LI FMIC I\ T b BRI ORI X
DIFOMMEELY E7 L, ZhPRBETSHE IR
YR RBIZRD 2 EXB B, £ 2 THYBRO MR
By —¥F—@JEnRir A EEROABRLKE
RERIAF S b v EERRIEL, TOEERERTS
& &b, FFEIBRERA B iies o & SHERBR & 5
L, &bz hbicxf1 5 prostaglandin E, (PGE,)
BEOPRIZOVWTIRE LA, EFEESHIE
critical risk (]B-& 1Y risk 4) FEFIIC 3135 FHIBRE D
EHEREROE X BAEDOEFEHIC L 2K L%
Bl

4) BEREREELLPCEREOEFER

LTSRS, b ARG EEEFEEL B
FL, BHIT0RH Lo EEEFIBRFIS2H & 70 A G
D2FI D EBBRBEOREHE ¥ HER L, &g
DO TR S L OEPEBEOEER IOV
LT,

32177

3) HETFERSE

paired and unpaired student t-test % O x? test %
v, p<0.05%FEED Y LHEL L,

B &

1. HrIBRpLE

1) FMIETR&EHHE

FFEIBR D FERMIETRITL28101F5.7%, FEFEMEIE
136616.6% TH 52, =D 5 HLEFRIIGE O I F M
FETHBDOLNTCED, BFEESHFAOFHIET
R28.2% L BLBETH - ' (Table 1. kg0
EOHERBE R X 2.5 LINMEHFRELXETAH30T
FWIETRS. 7%, itk 6 HALNOFALTLTE
15.2% ERTH -1, TOERJMBLZD LHK
FCHBA B R 5 FREREOFIBESHEIL LT
1981 LT TR FBEE S A T2 A £ h20.0%,
22.9% L BRTH - 122, 1982F LI R A L,
BEO 3FEMTCEFEEEHFIL V2 &S 1HDFH
TR, HEEHEIZLIBL LT B,

2) R FEMRTE O EFRBUE

PR TR0 28 5 FEFRI LA TI25.5%
T EVvD, BREVRGITR61.1%ERFTH,
—7 TAE S EiRERME O BNEEE kY
EFIBLR T,

F 70T 2 KigA G EEELlem © EXFM
BEATLHEEYBRE6EINFOREEBRERF
HTH D, BOEWENBERCLEFETELEND S,
Ehi, TRERCIFBORE LAERARLTHT
ABIR—REBIR- 1 22 BCLFBEOFHECT
FroBRE T ABIREHHIBRET, BREFLBELEC
W,

Frififass o EgFERE (H) L FIRER L »HF
BhLBb L, Wk6rALAOHTRETEYER 2 1F
BLUOSEAERIFig. 1P XKBOEKRTI S,
BEAAEEL 0 b K& AFYIRET » EFTR
Th3FELULORBERENELR TV 55, KR
BeortT e, BEFEREX L ¥Y ¥ oIk
TR IFEGFRIBDCEERTHY, RIELELXBS
7o DI EE AT 5 KR L 2 e FFAEEYIRR 25 b
BEchsb, —H, HECHALAOHREELY 25 L
Fig. 2 Ko KR+ L5 CBEBOGERBE > &
2 TP TiR50% L E R B A2 R RBAEL (T
LTEY, KBORILRT I L EEFESEXY X
H OB THNIERBRFTR£TRTT 5 bbb
Vv, Fiebb, BEIEOILED D LIETAETRS
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Fig. 1 Extent of hepatic resection and prognosis
of the patients with hepatocellular carcinoma
—l-year and 3-year survival rate, excluding
death of hepatic failure within 6 months after
hepatectomy. —97(84.7%) of all 115 cases were
associated with liver cirrhosis
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and located within one subssgment.

Fig. 2 Extent of hepatic resection and prognosis
of the patients with hepatocellular carcinoma
—Rate of development of hepatic failure within 6
months after hepatectomy—17(14.8%) of all 115
operative cases developed hepatic failure—
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®Ho: A single tumor of 2om or less at its greatest dimension without vascular invasion
and located within one subsegment.

DETHY, fEFALZECIUBEILITETES
KOHUBREELZENTALERD D, FEZSOHIT
BOFMBEL THBEMEZTERL TV Ly
~Th5,
AR OWTARS &, HAEEREYSH
LTV BEANRD I I B EHMIETHE 1 F1d /e
W, ERBEREE AL LEEEREANEL, wTh
stage I, IV DRERITH - 7od, FIERFILH O RS
FEFERIL6.4%T, WFRhIKRBERAFAESEC
Bote, REAFEO 1FIIMmE T-Bil. 23.5mg/dl D&

st B 3313 % FHERE & FHER oKX

A= 23% 9%

EFEEX L, PTBD THE®, Fh 3 XBEBRET
LV, WRIFEOHAE CER 24 4 B) EBEREAET T,
ABEREFPTHH, HRTHE2LORIMERFH
TH5,

2. FFoIBRRRA

1) #EHrisk

BEWrisk B 1 THRIE 2 KL Fo TRy &
RIZTI ZENTE, 2THT2RKIEYER, 3TH
AT RBYBROGTE LV IRBETH o7, Livdic
REH) risk 4 TEFFMATEY (FEIRERD D0 F
IREAERD CHBIRNEIERIRSEEAR S 57— T 1 f&
Al EOFHBREREITS Z X CELH, BRIFEE
o B VIBR TS0 % DIEF L TFHRAR T, FMEK
ERITS0%TH 7, T HIBER risk 50 DXL
BhEAFHIBHITH Y, FHAEEEZ LI,
Z D X 5 7z retrospective study @ IF Z ¥ i395.4% T
B ot hd, 19824 LAKE D prospective study T3 % o
EZRII6.5%LRFTHY, ZOXKEIEBDCER
HrEWbOEE 2 LR (Fig. 3),

2) BIFFFH—E&FH Rmax

19814E12 H % T o retrospective study Ti3#7 81 F
Fl L 7= BFH Rmax #°0.4mg/kg/min Ll & » 3
TREO K JCBf e RELARERERIIBT T
B ot b, B Rmax #30.4~0.2mg/kg/min © %
D TRS0%HIEDEFICEEFEEORELRDTE
b, X HLKEFF Rmax 230.2mg/kg/min LT DiES

Fig. 3 Relationship between the total risk and
operative results depending on the type of opera-

tion.
The total risk
1| 2[3]4]s
. i 3 segmentectomies 000 _AA T
’Tﬁisﬂgmemmomios- ._%? ; @ i
i 2 segmentectomies ._% [ ADRRR

1 segmentectomy

| subsegmentectomy
or partial ressction

artery or portal vein brunch

[s'<s )

Interruption of hepatic )
o<

o

Hepatic artery-cathterization
for infusion chemotherapy

Hepatic surgery—operative procedures

o
Miscellaneous oo oo | oo
|

retrospective

o1 95.4% 95.0% | 05.0% | 92.9% | 90.9% | 100%

rate

| Accuracy
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O:excellent  a:development of postoperative complications ®:postoperative death
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Fig. 4 Relationship between ICG Rmax of the
ramnant liver estimated preoperatively and pos-
toperative course

Functional resection
rate of the liver (¥)
Measurement of ICG Rmax 1
of remnant liver

Effective liver
volume rate
(ELVR)

X 60

Rmax of o a0 e
whole liver 4 o y Q. A

20 %

retrospective 97.0% 96.0 %

{1976.10~1981.12) 100%:(100%

prospective 1
(1982 1~ 1986.12) |100%:{100%

O:excellent 4 : development of postoperative complications ®:postoperative death

98.6%| 98.2%

Accuracy rate

TREFITFRTREVIBETH - T, TOEBERR

LR TR LBDTREFTH Y, 1982F LI D pro-

spective study T3 24 TI8.6%%RL, bhbhod
BAF Rmax 26 A - FFVIBRB A O HEE 3D T
BERHTHAZ EDBRERTWS (Fig. 4).

3) BHFAEEY D © Rmax

Z 0. 8ug/kg/min/cm3 Ll E B WIEBRAFHT o e
BEECHENBEIVWTRLBETH D, Zhn
0.8~0.5ug/kg/min/cm®® & @ T2 BERIE{E 7 18
Lbh¥, WENBLZEERED S, 50%DIE
FlCEE L SHENRBE L, ¥, Thd0.5ug/kg/
min/cm*EFH DO b O TREAENF Rmax i 4~E» b L
CBETLTHETLZ LS, BHTHBIARRT
Hole., ThbDOEFEX19814E12H % T D retrospec-
tive study & 19824 1 B LABE® prospective study 1=
SUTEBEEARZ L -ThH100%TH D, = DHEAr
FAEEY D O Rmax IR EBEORAFHELHET
HETHERBBELEZ bR,

) BRERIERERE

80 DIC el B 0¥ EHE 8 HEP S HA L B
BBHETH - 7 9 BICIxLFA3,000m] DL _E o4 i
ZELLTED, 5b 44 (44.4%) »iftkic DIC %
L, TOBFAEKMa-> T L, ZhizxyL,
EHEBEES 4 HE LT O b 0Tl DIC 234
LIcEERIL I s o ey, 3 ~ 4 TEEBMHO2260T S #i
F13,000ml LA Lo Mm% 12641 (54.5%) CBHTE Y,

502179

Table 2 Intraoperative blood loss and postoper-
ative complications, relation to the positive num-
ber among all 8 items in the potential DIC risk.

Positive Numisr MNumber of cases
mber of t with DIC
N nasi after hapatactomy
%)
. 42 8 (19.0) 0 3(7.1)
3~ 22 12 (54.5) (o} 6 (27.2)
Mors than & [ © 9 (100) 4 (44.4) 4 (44.4)
Total |73 29 (39.7) 4 ( 5.5) 13 (17.8)

Fig. 5 The total risk calculated by liver function
tests and the Prognotic Nutritional Index for
surgery (PNI-s)

) The total risk
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©: good prognosis A: poor prognosis

20 6 Bl (27.2%) Hfitk 6 » B LR ARE T
Lie, —7, BT B 5 235 3 LT o4281cidiis
3,000ml LAk H i 8 $1(19.0%) L 47 <, 6 A
BUAOHARERESS 36 (7.1%) w3 Eih ot
(Table 2).

5) BEHXREFE—PNI-s

FF 9B #7811 PNILs & FIHBE L OBFRE L5
&, 1K E OB ¢t PNI-s 8 LA EAFEMEL
WeE 2 bh, ERBECHIVBRTLISUTObDT
BEFIAREREHELYRELTERTH Y, PNLs 8
~ 50 % Dk 1 KIE~ BB THE RO EFNHE
BHHEDORER BB, —H, o PNI-s & Frifgis
BED b R ARY risk & OBIFRE A S &, PNIs 415
RKBOLDXBEWrisk 12 LBFRb DTHTF
BUTRTH -T2, >, PNLs &7 b 50E
WHET S - EACERE, BERY risk w4 54
RORLME—BEL Y, FHBLOHED LT
BFMOLES BRI (Fig. 5).



6(2180>

6) WA REERE

iRl lipid emulsion test T1/2 154 L1 1=, FDP 10
ug/ml LA E, limulus test B3#E & %\~ i3 endotoxin( &
&) 40ng/ml Ll E, M2 fibronectin 150ug/ml Ll F i
WMREIHERRAE T L ONEL, Fi L Fbages
RETH->TH, Thbiex U THRINEDEY 7ol

ERBETHD, Tiobb, FFYERE 188 ot en-

dotoxin & M#E fibronectin & DBIFE L 2% &, HidiF
# U 7o %7 Rmax 7230.8mg/kg/min UL E & Bif /¢
% D3 endotoxin KM% 7= L, fibronectin {35l %

Fig. 6 Correlation between endotoxin (Et: Tox-
icolor test) and plasma fibronectin (FN) at one
week after hepatic resection.
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Fig. T Morphological findings of the liver and
prognosis after hepatectomy.
—44 cases of hepatocellular carcinoma associat-
ed with liver cirrhosis—
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: hepatic failure within 1 month after surgery
: hepatic fallurs within 6 months after surgery
+ mild hepatic dyfunction after surgery

: good postoperative result

JEER

FERA BN 310 % FIERE L FWBIEOIX BN 238 95

LS5 TREBRIFTH -7, endotoxin 2 EH{ER & 5
% O T3 fibronectin (MEMEX R L FERRETH D, &
LOREREN Rmax O TR Db e -7 (Fig.
6). Lok THIFTO &le b iggicisv-T S NERH
endotoxin I % § % BE & LR O FB, b T
fibronectin DEFEIL ENMLE L E 2 bhdc,

T FFORRERIAT R & B Ui

FrEE & B YIRMGIC > C, FEEORE Y
EORMIETHD &, 20%BLUTOBRED b DTkl
BT ERAERIIINTH - 1edd, FFOBMELEN
20~30%0FFEER L UNL ELOBED S DTIRE
NENL6.7%, 0% T2 RELTE Y, 5230%
LA B S EERMEALGIT337.5% 23148 1 2 B LI B
e wFHE LIz, —75, MR E < picemeal necrosis,
M2 &0 actve BT EAEE 2L OR, FFEE
PHREDORERIGETHY (Fig. 1), 2hboik
DT BFEEEE T T LB R IF 72 risk B R L FE B
BiBY, ENTRD IR L OBEO BN H ER
Sht, T active T R AR L -G Tt
HBsAg BBt GI A 7e < 7, &5 HBsAgfE#n
HEEESHATEIMEOEE LS HHERBEEIUT A%
ERETH oD x L, HBsAg i #1ci324.1%
THoT, FEAHHEREI 2 HBsAg BHFITHEER
TH -7 (Table 3,

3. FHiERECHEEOHZ I X 5 FMHE G0 ik
X

1) PSE i & 2 BEREREEE Do

PSE BREF IR % 1T -7 9 Bl 8 Pl ABRBE DB &
Brisk 224 TH > THEEREEALEANCSE 2 -
7o, LI DIC B HIE L ERMTHE R 9k 6
Bl (66.7%) »°53 B L LB, DIC fEba% & HE
Ihich’, PSE BRI EB BKEL B Sh, Hihiik

Table 3 Incidence of postoperative complica-
tions after resection of hepatocellular carcinoma
with regard to HBsAg.

Liver | No. of No. of cases with | Total no. of cases
cirrhosis | HBSAG | resected cases | severe complications | with complications
%) (%)

@ 1o | 974 11679

- &) 29 7 (24.1) | 11 (37.9)
_"@- 6 | 1 (16.7) 2_(33.3)
- 2 (12.5)‘ 5 (31.3)
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Table 4 Effects of PSE and operative results of
hepatocellular carcinoma associated with liver

cirrhosis
Total risk | Positive number of 8 illmsl Operative Prognosis
Coss | Ago-Sex | before after | in the potential DIC risk | procedures after surgery

PSE — PSE | hefore PSE — after PSE |

53 « F 1 — 4 7 - 2 subsegmentectomy | 3Y 4M alive
2 3 .M 4 — 5 1 segmentectomy | 3Y 2ZM alive
58 - M a L) =} 1 segmentectomy | 2Y 8M alive
65 « F 4 5 partial resection 2y alive
5 56 - M 3 1 1 segmentectomy | 1Y EM alive
= 53 - M 4 P partial resection 1Y 2M alive
51 M + B subsegmentectomy 10M alive
[} 51- M £ o ) subsegmentectomy M alive
66 - F - 4 3 . 2 partial resection ™ alive

OHMEEZEL B L, £BAWBREIHER R BT
iEB L7 (Table 4)., Lavb ZhbRFFHAOOE
DTCARRBIEFATH - e b b, BEHO
R RIF e BB DE SR B L L RBD b i,
2) RETE L EHTRONE
MEOEEH e U —ESVTPNLsDO#EB L E
FFR L oBREARS &, R0 PNI-s 231000 o 1
HTRFTHEREFT, SUTOUFRIARETH-T, W
ThdfbEre ) - IBERXL LRI o1, —F,
fi5 81 @ PNI-s 2% 5 ~10 & critical 7¢ & @ T (240+5
kcal/kg/day ¥ 5 Lz Ha BT HB L »FED
PNIsix 6 A i h, FERLBHFTH -7l
24+ 9kcal/kg/day Lo E T E - Ib TR
FRARTH T, a0 PNLsH /e &b 5 M E
HEL, WERLIEBENLXBEERCED L LAY
Ech5 (Fig. 8). i, 731 BRBOIEND
% f£ BF Rmax 0.4~0.2mg/kg/min, #F §7 PNI-s
10~ 5 o critical case i&xf3 % BF 2 K LL_E D §)Ex
e BT TARD L, BREFOMEBNEECKENE
BT h $36%BCAA Bi¥ 5-FECI122%BCAA %
BEFROUVT 3 /BIERERCHEN, BRCRFT
»Y (Fig. 9 T RPEHE M7 - Tk BCAA BH
PEOES LT BCAA/AAA 1.5 bicifF+2 X
SIBDZIERLY, BFAEBERYBTEY,
BCAAHE LV FEARYREIRLIZENTE
HEVIRBTH-T, DB, RAETERHEY
BCAA OF 5 21T\ DD, BT A ST & % M8
By HCTRBR- 2 ¥ - HEBE (REE) »AlE
L, figoREFEERES ERICIEEL CRZERIC
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Fig. 8 Perioperative changes in PNI-s and long-
term results after hepatectomy for hepatocellular
carcinoma.
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Fig. 9 Rate of morphological regeneration and
functional restoration in the remnant liver.
—Studies on critical cases with hepatectomy
more than two segments—

(Preoperative estimation of Rmax in the rem-
nant liver . 0.4~0.2, PNI-s before surgery :

Morphological Functional
regeneration restoration
L%
150 ! Hepatoctomy | 160 Hupatsctomy |

&

T
3 12 month

T i}
1 é 12 month

®—e : cases with administration of 36% BCAA solution (n=7)
A-—-A : cases with administration of 22% BCAA solution (n=6)
B~ : cases without administration of amino acid solution {(n=4)

% p<0.05 vs cases with administration of 36% BCAA solution

Postoperative _ Preoperative estimation of the
fiver volume _ remnant liver volume x100

Resected liver volume

Meorphological regeneration(%)=

(llver volume: all were measured by CT scan)

Postoperative ICG Rmax

—— X100
Preoparative estimation of Rmax in the remnant liver

Functional restoration(%)=

BN TT 5,

3) MPMEOFEE & zoHFE

IR IR £ 5 RS E L BAR b » v 4k
WoOBESH LY 25 EWTh b FRERIFC I VETTS
2, $BEM risk 200 EDRF 2 RG240 risk
30 1 RGBT L PAERIC B IR R 0 B 1 13
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BEE L. LabIciB&r risk 40 critical 7eERF <
HBERFEOFERMKES Y + v OE T
ELL, BHEE - B0/ NEETRTH D 2H 5
PARREFC % BARE B D (E I X [EE L 72 2> » 72 (Fig. 10),
¥, LERMNCHEBRED G HERERY B risk
3T 4 KT B critical HFTREGITHD &, B
RTIER D & BHEFRAERITT.6%, Mk 6 »BLIFDOE
ToHI357.1% & ERHIBRO = W F153.8%, 15.4%i2
HXTEECH-C, GUTROFHREN KX,
ZHIFRERIECLOMOFHRIBIEORER IS 2

Fig. 10 Surgical damage to the liver due to mobi-
lization of the liver during surgery.

[ | Arterial ketone
H_Onatlc tissue blood flow | body ratio
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AKBR
100+ '|' _
|
o
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0.4+ j\v/I
0 T — T 0 T T T
&t opening after at closure at opening after at closure
of ilizati of i of i ilizati of
wall of liver wall wall of tiver wall

O 2~3 segmentectomies for total risk 1 or 2 (n=3)
A . segmentectomy for total risk 3 (n=4)
D - subsegmentectomy or partial resection for total risk 4 (n=3}

Fig. 11 Postoperative complications and mortal-
ity in critical cases, with special reference to
right-side or left-side hepatectomy.

Casas with right-side Total risk
hepatectomy (n=14)

Cases with left-side
hepatectomy (n=13)

an
extant of resection

More than
one segment |
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or less
| h=13)

Total

cases

2 - rate of postoperative complications
3 : mortality within 6 months after surgery
# :p{0.05 right-side vs left-side surgery

TS BN 331 5 FHTERREE & FHREE DK

HHst&EE 23% 98

LZEENEMUTRENLD EE XL SR (Fig. 1), *
Z C critical risk EEGIOF VKRBl X OH B
PGE, % KB IRAIZHEE L TR & 25, fidhiFd
FnREAERCISPBEER ASL LA
 LESERARL, 7 b R D IHER0 AU T EEL
WEERIR LS O THHENED b (Fig. 12),
LI G risk A0 BEREESHHAICH T 5 BX
B BoNBRER0GEREEY L E L-SHERE
REGBRIMALINC A D &, S,, S3d B L S0 S E
KK % e XS HYR TR EHIERBRITFTH - 225,
ZhLDYBRICHENTERFREO ETEHT, B

Fig. 12 Effects of intravenous prostaglandin E,

infusion.
Hepatic tissue blood Hlow
(ml/min/100g) [ A A 0—0
100 - No (n=6) risk 3. ciskd
| A :
) R
T e e g
“::...— e " 2
e — 4
S
T PGE , S
at opening of after mobilization at closure of
abdominal wall of liver abdominal wall
AKBR
[Fepoweomy] | Arterial ketone body ratio | o—o0 good prognosis
T @@ POOr Prognosis
{ —Critical Case—

Fig. 13 Chronological changes in the incidence of
postoperative major complications following sub-
segmentectomy or partial resection of the liver
for critical cases of the cirrhotic patients with
preoperative total risk 4.
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BENKEVEEZLND S, B L USRI F 7=
VIRV CIR19864F 12 A LART € 233.3~66.7% & &
Rz B ESHEORE LRI, LD THAD PSE
PRETESDH VI PGEHREXILLD ETHEPE
BET - R1BTELEOEMTIES,, SsOYBRTH %
BIEREH TH > CHEFEES I L Tiiks
FHEDER T e b bF MBI O KIS b e (Fig.
13).

4) BEEEREELLOTRE
FFEZE & HH31CLi AT X » cardiac index 735 < 18
RIMEE £\ 7, hyperdynamic state & 7R3 4,
HHFmMBEREREA LCEh, MR+ v RiZEm
LT TBREREEE LT, SHbcHBK2 Y
77V ABMET L CEREEFL LT, BETR
F—st: voBSIc X 5FRGROEFCHMILEE
BEROBFHICLY, ChbodFHFTD LMHAEEE
to T3, BIZBEREEZEM T lung water cath-
eter A L T E KD ELRRINCAEL, &
BERICRITA L EHIZ, &5 PGE, % Swan-
Ganz catheter X b fBIIRAICIEA L THRN > + ~ b
ROBELMOENKFEOBIEZB T3,

5) EWMEFTRAOHEEHE L T8

T05E L Lo B R AR GO & BHE % TR R O i
VBB & BT 2 &, GEHEOREBE I EIRE TR
2HD, BERENEDLREORLHBEETH -
T (Table 5), E#E TCIILROEE Y —BIR{LIZIT
SENH B, BB KT DR ERE DN IBRG389
BictE, FrSRERch Y, BRESHTAEDR

Table 5 Complications after hepatic resection in
old patients.

Over 70 years ulri| Age | Under 70 \,rs' ars old
Total ( it I'Liz:\l th
_cases  CITTROSE ! Mo, of cases |—ooes
32 249 95(3896)
1 o Operative | £ oar oo
o mortality " vso
Complication
Hepatic faiture |
Cardiopuimonary
failure
Renal failure
Postoperative
hemorrhage
Gl bleeding
D 1 C
others
13% 22% | M o F 1 8%

Y- v<0.05 vs patients under 70 years old
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By, =v FiFvvMERSEZRIL, IbDb
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LORRBIHEEL, MOF*R4ELTTFEEYARREL
TwBbDEEZ LR Fig. 14), Lich -, fFFE
EHOFM, HeFERCEL T3, MinceEleF
WERELZE L, FEHERES PSE, 5\ i3%E
BEXT > CEHEREOKFLED, FHELHic-
T risk B - B e FHRHR L BIRL, FHP
HllEOHEZED, TELRVFROLERL, &
IR & Rgy e LCAT iG#: < M4# fibronectin 7z
ERREL CRERTHODOHEB L RFE B L,
BCAA  E2BEL T EDMMVRBETEELT O &
&b I EEESRO intensive care KHEH B LI L »
T, FHRErELEL, OWTRFEHBELILATS
ENTEBLLDEEZLND,

FHEIG O LA AE 5 AT EIER D B critical
level A Ficle - e BFBEEOBEE L W BET
BN oT0BEDEELLRD, Thbb, &
IS REEE D REEF O—2 & LT free radical ©
HEEES, FUBREFHOBRER~DRIFRE M
BRTED, HETEARYAVERNC I AL
# 3+ % Coenzyme Qo % \~ I testosterone % & 5

Fig. 14 Postoperative pathophysiology of he-
patocellular carcinoma associated with liver cir-
rhosis
—Chacteristics of cases with severely impaired
functional reserve of the liver—
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Preoperative Estimation of Operative Risk and Extension of
Operative Indication in Hepatic Surgery

Ryuji Mizumoto
First Department of Surgery, Mie University School of Medicine

Approximately 20 years ago, using Child’s criteria I pointed out that the indication for hepatic resection in
cirrhotic patients was remarkably limited. In the present study, the preoperative estimation of operative risk and
the possibility of extending operative indications for heaptic surgery were investigated, according to the clinical
results for 469 patients with liver diseases who visited our clinic for about 13 years. 1) Limitation in hepatectomy:
The patients with a total risk of 4 calculated by various liver function tests or ICG Rmax of the remnant liver of
0.2~0.4 were at the limit of hepatectomy. Other factors influencing prognosis should be considered, such as
histological findings of active hepatitis and HBV infection, disturbances in the coagulation-fibrinolysis system, poor
nutritional status, hemodynamic changes in the liver during surgery and changes in cardiac, respiratory and renal
functions. 2) Management of poor risk patients and surgical results: Recently, even the critically ill patients with
severely impaired liver functions have been albe to undergo hepatic resection with the extension of surgical
indications, achieving a good long-term outcome with intensive care before and after surgery, and introduction of
the following management procedures: (1) partial splenic embolization for the patients with severe functional
disturbances in the coagulation-fibrinolysis system, (2) aggressive nutritional support with BCAA administration,
(3) maintenance of hepatic blood flow by infusion of PGE,, etc. Our experimental trials for extending the operative
indications and extended hepatectomy are also described.
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