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FFHRE, BRERE 4 & MR E LM % dulnic, GPT,
total bilirubin (T-Bil), albumin (Alb), cholinesterase
(ChE), hepaplastintest (HPT), BUN, creatinine
(CRNN), creatinine clearance (C.), indocyanine
green 1557MEHE (ICGR,s), MEHEE (KICG), H
FAREREER (ICGRuax), B & UHHERE T 05 &
L T® Total Riski2 DWW T A, B i CHBE L 72,

2. FAETF

FHTRER], MhHmE, EHEDE, SHRKE (m,
M#AESIEI % & ¢p), intake output balance, FFFIZRE
MEOEE B L CIRIMEEE, 7 7o —F1% G,
FR - BRAE R DB, FFREREIRIEOEE, YIRS,
YIBREEEE, UIRERIC OV T A, B BRI CHERL /-,

3. iR

ROBIETOMERE 3WEH E TO 1 HEHKE (I
%, M#RKE2E&) B L intake output balance,
ROENGAREE, N v — AR, HEEnreE
EE (2), iRl »BUAORBEHHEICDWT A,
B Wi cHE L 72,

HEE X Mean+SD TR L, HEEME Student
DtRE (p<0.05%F/E) %, MIMEORE X chi-
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Table 1 Preoperarive laboratory examination

Group
ascites : <500m1/day(n 53) ascites : 500ml}ziay< (n= 24) P
GPT(IU/L) 69.8+51.1 74.3+£32.3 ns
T-bil{mg/dl) 0.81+0.39 0.84+0.37 ns
Alb(g/dD 3.74%0.46 3.5340.43 ns
ChE(4pH) 0.58+0.21 0.45+0.14 p<0.05
HPT (%) 81.8+22.3 75.2+24.7 ns
BUN (mg/dl) 13.5+4.5 14.0+5.6 ns
CRNN (mg/dl) 0.91x0.21 0.93%0.26 ns
Cer (ml/min) 73.6+30.2 66.7+29.6 ns
ICGR5(%) 16.7+10.6 17.8+7.3 ns
KIGG (/min) 0.124+0.05 0.106£0.03 ns
ICGRpax (mg/kg/min) 1.15%1.01 0.78+0.43 p<0.05
Real Risk 2.35%0.65 2.65%+0.44 p<0.05
Mean+S.D

Table 2 Operation factors (1)

Group Grouf B

ascites : <500m1/day(n 53) ascites 1 500ml/day < (n=24) p
operation time (min) 447+114 553+114 p<0.01
bleeding vol.(ml) 892873 1,895+1,557 p<0.05
transfusion vol.(ml) 427780 1,122+1,162 p<0.05
total intake (ml/kg) 198+58 243474 p<0.05
balance (ml/kg) +117+42 +139+56 ns
transfusion : blood (CBC or WB)transfusion Mean+S.D

total intake : blood (CBC or WB) + plasma (FFP) +solution

square test (BEA®ES %) 2HW, &5,
Mo EmE
Cr-.

M
X5 3 AR FEPERFREIR R W RS 1 B

DA

1. A7

MRAF CHER I EEERR DI b DIk, ChE(A
B£:10.5840.214pH, B :0.45%0.154pH, p<
0.05), ICGRyax (AFf:1.15+1.01mg/kg/min, B
Bf:0.7820.43mg/kg/min, p<0.05), S8 Risk
(AF£:2.3520.65, BEE:2.65+0.44, p<0.05) T
Hote. # O GPT, Alb, T-Bil, HPT, BUN,
CRNN, ICGR;;, KICG {# X MRt CHEr ¥ EE
DI -7z (Table 1),

2. FARTF

FAHTRFRE, HILE, @MIME, BHKE, % balance
TlE, W% balance 2B X MMBICEEE 250D 7,
Tihbb, MR (AR 447211443, B 1553+
11453, p<0.01), HIfIE (A& :892+873ml, B :
1,895+1,557ml, p<0.05), &HME (A £ : 427+780

ml, BE£:1,122+1,162ml, p<0.05), HR#ER (A
B :198+58ml/kg, B & 243+74ml/kg, p<0.05)
TEEEV Hol-, Wi balance ¥ A FE+117+42
ml/kg, BEE+139156ml/kg & BEETR L WMERM
BH SN PEEZIL» o7z (Table 2),

- FHR Mk OREEIE, A B350 Pringle H:8
26051 (49.1%), HEMIMEH1951 (35.8%), FHiie
LS8 H1(15.1%), [EIkkic B #£24fIh Pringle 25 8
B (33.3%), FrZERHIM#ESS136] (54.2%), FEMZ L
360 (12.5%) TH oMM ERERZ» ok, T
$ROBE & HyRIER T O Z LF N ORI, Pringle
Ho% A B (n=20) 70.0+47.55>, BE (n=6)107.8+
36.44%, FEERHMEL A # (n=10) 72.21+19.05, B
B (n=6) 83.0+£43.153 LT h b BETEWEAL
HONTBEEZERZ o7z (Table 3),

77u—F (G, BMEE) BoRERE, AT
BRME k2501 (47.2%), BERIBARE 42801 (52.8%), BB
TERZRI0 (41.7%), 1481 (58.3%) TH h MikE
MlicEEZER R oz, %72, TEERERIERTE
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Table 3 Operation factors (2), Vascular occulusion of the liver

Grou Group B
ascites : <500ml/day(n 53) | ascites : 500m1)<)iay§ (n=24) P
1, method (%) .
none 8(15.1) 3(12.5)
Hemi occulusion 19(35.8) 13(54.2) ns
Total occulusion | 26(49.1) 8(33.3)
(Pringle)
2. time(min) |
none — =
Hemi occulusion 72.24+19.0(n=10) 83.0+43.1(n=6) ns
Total occulusion 70.0+47.5(n=20) 107.8+36.4(n=6) ns
(Pringle)
Mean+S.D.
Table 4 Operation factors (3)
Group | Group B
ascites : <500ml/day(n 53) | ascites : 500m1)?iay§ (n=24) | P
1. approach(%)
abdominal 25(47.2) 10(41.7) ns
thoracoabdominal 28(52.8) 14(58.3)
2. liver mobilization
(right lobe) (%)
none 7(13.2) 1( 4.2) ns
done 46(86.8) 23(95.8)
Table 5 Operation factors (4)
Grou
ascites : <500ml/day (n=53) | ascites : 500m1}<)1ay$ (n=24) p
Lo(%)
A 21139.6) 14(58.4)
P 13(24.5) 2( 8.3)
A+P 11(20.8) 6(25.0) ns
M 101.9) 000 )
L 6(11.3) 2(8.3)
L+M 11.9) 000 )
2. Hr(%)
Hro 27(51.0) 6(25.0)
HrS 12(22.6) 12(50.0)
Hrl 8(15.1) 3(12.5) ns
Hr2 6(11.3) 3(12.5)
Hr3 000 ) 000 ) |
3. weight of resected 221+263 295+352 ns
specimen (g)
Lo : location A: anterior segment M : medial segment
Hr: hepatic resection P : posterior segment L : lateral segment Mean+S.D.

13, AFRf466186.8%, B EE236195.8% & B BECHEE LS BRE13B (24.5%), AIB L UERKIRIH (20.8%),
BWERS A Sl 8B BE IR 2 o7 (Table 4), SRR 6 61 (11.3%), PIEIRKIR 161 (1.9%), 440
F i JEAROL (Lo) 13, A BECIZATXIR214Y (39.6%), BLURAIKSE 161 (1.9%) TH D, BETIEIRE
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Table 6 Total intake and intake-output balance in perioperative state

Group A
ascites © <500ml/day(n=>53) | ascites :

1. 0 POD
total intake (ml/kg) 47.9%12.9
balance (ml/kg) —6.2+22.2
2, 1 POD
total intake (ml/kg) 45.9+7.9
balance (ml/kg) —3.9+15.4
3. 2 POD
total intake (ml/kg) 45,3+8.2
balance (ml/kg) | -2.1%+10.5
4, 3 POD
total intake (ml/kg) 44.7£8.0
balance (ml/kg) +3.0%9.1

total intake : blood (CBC or WB) +plasma (FFP) +solution

POD : post operative day

57(1639)

Group B
500m1f:iay§ (n=24) p

45.8+10.2
—6.2+20.9
46.8114.2
-2.3%15.9

ns
ns

ns
ns

45.2+11.2
—5.6+14.0

ns
ns

46.7+10.5
—1.2%£8.5

ns
ns

Mean+S.D.

Table 7 Postoperative factors (1)

Group A Group B P
ascites : <500ml/day(n=53) | ascites : 500m!/day < (n=24)
1. oral intake(day) 4.8+1.6 5.0x1.2 ns
2. drain removal (day) 12.6+5.2 20.2+9.1 p<0.01
oral intake : beginning day of oral intake Mean=+S.D.
Table 8 Postoperative factors (2), Histological degree of liver cirrhosis (z)
Group A Group B p
ascites . <500ml/day(n=53) | ascites : 500m1}21ay§ (n=24)
2, (normal) 5(9.4) 0(0 ) '
z, (fibrosis) 26(49.1) 7(29.2) p<0.05
7, (complete cirrhosis) 22(41.5) 17(70.8)

144 (58.4%) BB X CHEKIEK 6 5 (25.0%), HBKE
21 (8.3%), SMAIXIK 2 B (8.3%) TH b, FEER
WHEZEE 2o o7, YIRER (Hr) &, ABTH0
2761(51.0%), HrS 1261(22.6%), Hrl 8 §1(15.1%),
Hr2 6 #1 (11.3%) <& », BE T & Hr0 6 4
(25.0%), HrS 1281 (50.0%), Hrl 3%l (12.5%),
Hr2 3#1(12.5%) TH b, AET Hross, BET HrS
BHWEEH S S0, MERICEEZ R kv o7,
VIRRE R 1T A B 221 +263g, BEET295+352g £ B
HOHWERNA SN SEEEZR 57 (Table
5).

3. ET

MBEEIFHETO 1 HRWKE (MWK, MR
% &), intake output balance I3, >34 b EEERS

WHEBZRWDh -7 (Table 6). ROEIEIEES
Bk, ABET4.8+1.6H, BEETS5.0+1. 20 R
KEBZRZ o0, Fr—rikEscicE LM
HIXETE 2.6 £5.2H, $%EH20.2+9.1H L &E»
FE (p<0.01) RE» o7 (Table 7).

HASEOTEEE (2) &, ABET 2,56 (9.4%),
z; 2680 (49.1%), z, 226 (41.5%), BEET 2, 0§l
(0%), z, 78 (29.2%), z, 178 (70.8%) Th Y,
BETEE (p<0.05) 1T 2, DFEFIDI% - 7> (Table
8).

itk 1 > BLAN O REIEHHE DS EHE 13, A B vs
BHT, BETR4:3.8% vs 12.5%, L% Him :
1.9% vs 0 %, FFT4 0% vs 12.5%, BREFE - 7.5%
vs 12.5%, MaKETHH :17.0% vs 29.2%, *DOMios
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Table 9 Postoperative factors (3), Complications within 1 month after operation

A Group B
| ascites : <500ml/day(n=53) ‘ ascites : 500m1}<)iay§(n:24) |

intra abdominal bleeding 000 )
respiratory failure 20 3.8)
infection 40 7.5)
Gl bleeding 1(1.9)
hepatic failure 000 )
pleural effusion 9(17.0)
others 1.9

BHE 1 1.9% vs16. 7% TH -7, Tibb, GHED
BEICEREOLr o0, HEREEERZVLO
D BEIZHWIERA D A S L7z (Table 9),

z £

EHREERZHIEC VIR FMFEROES IV ER
M EFEMES XML, FHRELmEL TET,
r 259, FEETRIEELHEL T HEFDBE
Z o, MEEFNTN, FRTe, Fre, B
fiE, REEARZEFOESMHELZELLRTL, Thod
BHFRICEZAFZEIESOOTREN, 0I5B,
AR L — s ORBEAORHIZ, READOHE
iz X 3 BYEBEBEEOE T SHBELEOIHY, 2K
HIRRE R A EDFERR TV R 2720, TOXEK
REETHS. EE, bhbhORETYEAKAER
BOERCHNEERZERR VD OOFIRT S, BEYE,
HAg, %EOMBEEMHELHELLTOEANAS
iz,

—fiz, HETUAFEEESIOBEAKFEEEF L
T, MPIRAEITE, MBEABTK L 2BEREED
&T, 2XRE7NV AT o riE, FFY o EEEX,
REBEHINT WS, ZOREBICHIRAHET
nz &, REVIRC L 2FmEROBY, FIIREIE M
TTHERT I & 5 PIIREETTEE, APPSR - FrBissiRiE
S Y VRO, iRy =r—T ¥t T v
CROEMRL, FFRILVECDWITER EODRF
PMb2bDEELIONTVE, —F, UV S%Zns
AT EADORACE LA X, Y > YEIRFIR-BE
F LR « TABIRRICOT A ENTE, BERN
HPD BRI E > CTEELQRIRETHY, Z0DF%
PR S oVE L EEL TS EIERLTWwa, #
LT, s o ORH LRI D > Y8 O R
WOFEEREBCEEL X7 Lz &, BAELTOK
HHBEE 2 LT3,

| 0(0 ) r
3(12.5)
3(12.5)
0(0 ) ns
3(12.5)
7(29.2)
4(16.7)

(%)

4lElZ h o FFEZ D R AR & W IREIZER
HFEHERL L, WATHESESFMRE L MERAE
BEARFEAE ¥ OBMEIZ D W T retrospective 1243747 L,
R EEEI DV T bR 2L .

FHHETIEBWT, bhbhORETHEARER L
VEFEOMIEEEPR O IMEEBE I, cholines-
terase (L1 T, ChE) & ICGRu. T H o7z, ChE i
albumin, fibrinogen, prothrombin 7 ¥ D&EHA & [Fl%k,
g oHE—DEROBTH D, HEEOERERE % K
LTEALEECE> TERET 2 s, HEEE
BOEEE LTHEEZELREY L WbhTn3, %
72 ICGRuax B LKA 5%, FFUIRRGI O F MR -
%, FFFE & RuafE & ORICHE S 20 R HHBE 2380 &
h, SO THEOEOIFRETHIOEENER L
LTERATH B LTS, bhbhid, MEiHT
fBEE B kA 590 Total Risk (2 ¥ UFHH U #7 =08 IR
DO—BIE LT&ERD, ZORisk BHbEKKEREED
EMrOMEEBEEYRDI: 2 5, ChE, ICGRmax
& B IR REARERKREEOTFARTFICR B Z L
BEES ML DTz,

R ET EmEEAE L OBGRE A5 &, BE
52X FHTERE, MMz e bREAEZRLE L
MEEHHEN THREE TR L EHREL TS, EES
ORFRBETH, MEHMEREEZLRD 0%, FHEFHE,
HimE, WiiE, MHPfmsRchor. —7%, Fit
FRCELAE S, FEEMOREEREECHES Y
N R OBRINEEN KREBAFREEDFER T
B2 LEMEL, RS2 EEORELET 5 ST,
SSYIBREI THRIBE K DFERDB T ol LT3,
HiR o & <, HEZEOETUHERTIE, FIRET
ERRBIMTRROFE, Vo NEOHEE - B4 0EH
BREFINE S, ThS OBRBIHREESM®R Y LoD
FHRERZ I EREHCEZOND FIFS O, -+
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ZHBESEO Y o NBRIE O IR R
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A PRI S L PO LERTETCHhIEZEN
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DIETTH 3.

ZIT, WHBREEECOW TR ML, WiER
ZBWTIE, MHARGRKECFBEEICHES hyper-
dynamic state Iz L, dry side D#EEENEA L
ZoTwa, ZORHHIZIZ intake output balance &
WAL, over volume I 572\ & 5 WMWK E,
FIERAI® dopamine B DHHH, BABEEDIER
B - MR 7 LT s 8FIC L 287, RO
BEAREREENIEETH S, bhbhoRKET
&, W 3 HE £ TO R TIIEER T intake output
balance, 1 HM#KE (MMEF &) ICHFEER
oz,

IR F v — 5 OFEBRA T 2 ER TR 2D
HRICHEEL 2R BHEEET T I v, L2228,
BEEEZET DRV AHBESED L%, &0
BINGAR O MRRYYE, FFEEEET 2 L 2 2IcEY
W3 2EFISHZETHE, ThoDEFTIE,
Fur— Y BEORIR, HER DB ROk RE
FIZHT 2 NERRE RSN E0nb2, EES
DOFARE T, WM CROBIBIMBEEICER -
723, REFTE PV — VRN EEICE k-
TWwiz,

—75, W1~ 2BMERE THL 7 5 SRk
LTOREIRSFHE L2 0, B EERA TR
BHOBRCEN T 26085 2, SENFELOHED
Vo RBEOMPEREL EBNERFEREEZ >N,
D &3 RRBICFRERE, BRE, FrenLod
HHENFRET 5 L EETREBICH L TEESE L &
5, XoT, WMERH» S OFEZER « [FREH,
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LEREFITIECh e DFE LR AN REEEZLS

niz,

P&y, FHERTIRGEZ BB AORE R,
WETAF & U T, ChE, ICGRpux S FPHIAF & L CEE
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i, 77 u—F3k, RIS AR, YIRS
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ELEEPEELEZ s Nz,
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Clinical Studies on the Factors of Massive Ascites in Early Postoperative
Stage Following Hepatectomy for Hepatocellular Carcinoma

Masamitsu Harada, Shiro Yogita, Toshihide Takagi, Manabu Sakai, Takamasa Ohnishi,
Hidenori Miyake, Masashi Ishikawa, Yoh Fukuda,
Daisuke Wada and Seiki Tashiro
First Department of Surgery, The University of Tokushima, School of Medicine

Relationship between preoperative, intraoperative and postoperative factors and massive ascites was
studied retrospectively in the early postoperative state following hepatectomy for hepatocellular car-
cinoma. Seventyseven patients were divided into two groups by amount of ascites postoperatively.
Fiftythree patients had ascites of less than 500 ml/day from intraabdominal drains (group A), and 24
patients had ascites of more than 500 ml/day (group B). Preoperative cholinesterase (A; 0.58 + 0.21 vs
B; 0.45 £ 0.15 4 pH), ICGRmax (A; 1.15 = 1.01 vs B; 0.78 £ 0.42 mg/kg/min), Total Risk (A; 2.35 =
0.64 vs B; 2.65 *+ (.43), operation time (A; 447 = 114 vs B; 553 = 114 min), amount of intraoperative
bleeding (A; 892 + 873 vs B; 1895 = 1557 ml), blood transfusion volume (A; 427 = 780 vs B; 1122 + 1162
ml), infusion volume (A; 198 + 58 vs B; 243 = 74 ml/kg) and histological degree of liver cirrhosis were
significantly different between groups A and B. Approach method in operation, type of liver ischemia,
ischemic time, liver mobilization, resected area and weight of resected specimen were not the main reason
for massive ascites. Cholinesterase, ICGR max, Total Risk and histological findings were the main
prognostic factors for massive ascites in the early postoperative state. Ascites were recognized in the
cases with a long operation time, massive bleeding, massive blood transfusion and infusion. Good control
of intake-output balance, protection of the liver function and careful management of postoperative
complications were very important because ascites is liable to be haven after hepatectomy for hepatocel-
lular carcinoma with liver cirrhosis.

Reprint requests: Masamitsu Harada First Department of Surgery, The University of Tokushima,
School of Medicine
2-50 Kuramotocho, Tokushima, 770 JAPAN





