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Table 1 Characteristics of group of patients who underwent hepatectomy

O] group
age 53.2+£12.5
(range) | (33—64)
operation time 815.4+178.7
min
blood loss (ml) 3,487.4+890.7
resection rate (%) ‘ 62.4+12.9
Shut off from 1(20 min)
hepatic inflow (resection of PV)

a

LC group N group
57.4%8.2 52.8+10.5
(47—69 (39—170)

422.7+149.4 b 414.7+144.8

2,948.4+1,846.4 2,070.4%1,569.4
56.6+7.7 51.9+8.2

0 3(15 min)
(pringle method)

a; O] group and LC group p<0.002 b; OJ group and N group p<0.0001
O] group ; group of patients who underwent hepatectomy with obstructive jaun-

dice

LC group; group of patients who underwent hepatectomy with liver cirrhosis
N group; group of patients who underwent hepatectomy with normal liver

AN L LRI DD, IEEAEEREILD
nigh ot P HMERH O /-5 N o 3 fliciksu
T Pringle 5% 155 Bv 7oy, O] B, LC BT
Lichote, —7, O BT 2 PlicFIlR& fEUIBR 2316
T3h, 1ACHBRECOTENEE2052E L, ¥
7o 1 I FFEIARIBE 23 % & huie (Table 1), 78 BEF4)
BREEFA I TRBHIF~OHERL L &5
AV 7rv vy RERLE.

L EofEF I TR, W1, 4, 7T HIBY
Yyrv vl (T. Bil), BEEr v rev/BEEry e
v, glutamic pyruvic transaminase (GPT), alkaline
phosphatase (Al-p), =+ F + #+ v (ET), Fmtr
vEVvERE®PT%), mt7v =7 (NH3), =&
KL LI,

=V FbFr v bFoh T8 (BL%ETE) ©
I ORI L, BEREI AL v RSy skt s
BEESEYRSHBIC L, hEHHFImaiI—T
BLEZBAHTTITV, p<0.052BBEHD LHEL
7.

#w R

1. MBI {BEOHE

MmERE Y A+ v O] BFC i #iai2.18+1.21
mg/dl L &EXRL, fikl, 4, THTRFhFh
3.68+1.98mg/dl, 5.58+3mg/dl, 6.08+3.14mg/dl
TEHEEE LR L, —F, LCHB X N BTt
BB BT 00 7 HBICIMET T2 ERAM
HZbhte (Fig. .

BECYAYVE/MBE )AL E VEILO] BT
B, B EVEEC YA VBN TH -7, LCH,
N ZE-CIMaET, Mke bMEC YA CVIVBRTH -

Fig. 1 Changes of total bilirubin after he-

patectomy
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a: OJ group vs N group,p<0.03,0J group vs L.C group,p<0.

POD
05

b: OJ group vs N group,p<0.002, OJ group vs LC group,p<0.005

Pre-ope : preoperation
POD : postoperative day
O:0J group @:LC group W N group

Fig. 2 Change of direct bilirubin/total bilirubin

ratio after hepatectomy
D.Bil/T.Bil

0.9+
0.84
0.7+
0.64
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0.24
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0 ; T 7

N group

Pre-Ope 1POD 4POD
a: QJ group vs LC and N groups, p<0.0001
b : OJ group vs LC and N groups,p<0.01
¢ : OJ group vs N group,p<0.05
d: OJ group vs LC group,p<0.02

7= (Fig. 2),
2. GPT, Al-p o#®

7POD
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Fig. 3a Change of GPT-after hepatectomy
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Fig. 3b Change of alkaline-phosphatase after he-
patectomy
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a: OJ group vs LC and N groups, p0.002

0= T
Pre-ope

GPT (2 3L AMB I BB IR AL 52, TH
BT & AR LENRV G EIET LA, Alp
BRI ERELER L, O] B TRAEBICE VMR
WIET L7, LC B, N B, e scE
abhieh ot (Fig. 3a, 3b).

3, Prothrombin (PT) {EH:EOHRE

WRERX LCHCEVCERIALDR 0D, AR
TRETRRIr o7, MEOBEBTEIFLLMELA
BiZBicETL, 4, THEHETHEANK LA,
SHMIAEBELRER AL -7 (Fig [ 4.

4, 7vE=TOHR

MPMER O] B, LCHEOII AN bXEE
R Uiz, B OB @I N B CREFDHENCHERL
7oy, O B, LCE T imL, 4, 7THEHTR
NEC b_NEBECENLL, $20]JHI4HER
BLCHIZERTLEEREAXE L (Fig. 5).

5 Mrh=v FrFv O

WTfEE N #6.13+3.37pg/ml, O] $¥10.35+6.52

39(3%

Fig. 4 Change of activity of prothrombin time
after hepatectomy
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120+
100+ N group
80+
60+
40
20+
i} T T T
Pre-ope 1POD 4POD 7POD

Fig. 5 Change of ammonia after hepatectomy
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a: OJ group vs LC group,p<0.01,0J group vs N group,p<0.001
b : LC group vs'N group,p<0.05
¢ : OJ group vs N group,p<0.03

pg/ml, LC #£13.91+8.83pg/ml ¢, LC X N #ic <
LARBRECEMEY R L, M1 BB TR LCHIIN,
O] e bAREBR LAY R LA, 4 B BT &HHE
CERLAbDNE -7, THEETRNENILC O]
B bRNERCBEYR L, T LCHETR
WET, Mg e b N bNEfExTL, OJFIEN
B GARBEBEELYRTLON, RER—DME,
W BT & -7 (Fig. 6),

6. HFYBRBEEBER LI FARFHOEERED
HHE

WEBE Y LV EAREERF IC5mg/dl Lty
BLAEEYERBIER, Smg/dl KindEABBFRF
EthE, OJBETIL5BIF 361(60%), LCEETIXT
Fise 2 450 (28.6%), N BEcixl12fih 3 4l (25%) »'H&
HEBLEHTHY, O] HHEBLEEANE Abh
7o, CHhOHEBENC YA Y VSERYARD E, O] B
T 3G 3G, LCEETI 2T 2M & SEREL Y
NEVEBNTHoH, NBETRIFIFEZEL ) LY
VB L FIOLRT, 30 25REEY Y LY VBN
Thote, AR PTRBAO%BLT, 7vE=7131xg/
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Fig. 6 Change of terum endotoxin after he-
patectomy

ET(pg/mI)
T LC group

L
Pre-ope 1POD 4POD 7POD
a:LC group vs OJ group,p<0.05, LC group vs N group,p<0.01

ml LA E, =+ F b#2>v2Ipg/ml, coma grade II LA
LEBHELBE PT%7 v =78\ TRELE
B, BARFFC—EEREAbhE ot =V F
PR VRO RTRELEFILABETH Y, BT
B BBHEFAR A b hith o, —F, LCEHTRE

REHEFUBREORE ) A v v IEE & % DR

HHEASE 278 15
BLLLPBHETHLDILREL, NETIEBMCE
oL, BEFACETHBEEMEIAS K
M7z, coma grade I LIEHE U 7-FEG)IX O] B, LC
BOHEBERO LA bNT:, WEREMESBHED
B EHEE, BRREL S—EEARL bRk
7z. (Table 2),

7. PAESFEFYIRES O RREO H 2t

WAOI OB EEFBEE Y v -2 (per
cutaneous transhepatic biliary drainage : PTBD) #
DEEREELEKLOOHERDELLLDB &, 14
k%, PTBDHIORE Y A€ v EREETHHIEE
BEREXRRTH -7, F B35 PTBD 1T
Rl 2fladch - s, BITHEBEME L RERAD
HEBEDRSARBR EEA AL R, ®kiz O] # o
WEEERLE, BHRELMIR X ONFREE: 0B
HTRHLTRD L, BERBY ) v v EORKET
BBIEF, WEEHLARRREG EHEOBENBIE
THERAAOR, FRBEANAEI EER R

Table 2 Differentiation between retardation group of jaundice and uneventful group after

hepatectomy
R ] D.Bil/T.Bil | PT% | NH3 | ET | coma o
>0.5 S40% | 2130 | 221 | grade Il |Complication
OJ group 5 | retardation 3 3 1 2 3 2 1
uneventful 2| 2 1 2 0 0 1
LC group 7 | retardation 2 2 1 2 2 2 1
uneventful 5 0 1 4 5 0 1
N group 12 | retardation 3 1 0 1 0 0 0
uneventful 9 0 1 2 3 0 2
Table 3 Preoperative and operative characteristics of group of obstructive jaundice
q q . g q tope
preope Min T. Bil bile reduction | resection | vascular postope
casé | Max T. Bil after PTBD | infection rate b rate(%) | problems | I\/(I:.?);;I‘.ggéfz
1 10.4 0.7 ‘ (=(=>| —0.1 40 PV | 2.4
2 9.3 ' 1.3 (=) (=) | —0.09 64 PV | 4.5
| ‘ shut off from
| inflow (20 rain)
3 18 3.7 ‘ (=) (4> | —0.05 70 HA 6.611
4 33 2.9 (—=)=(+ —0.04 66 none 8.7
5 29 2.3 (=)=(+ —0.08 | 72 none 17.411

Max T. Bil : maximum total bilirubin (mg/dl)
Min T. Bil : minimum total bilirubin (mg/dl)

bile infection : just PTBD—after PTBD

reduction rate b : according to reference 6)
vascular problems ; PV-resection of portal vein
HA-laceration of hepatic artery
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CEBEUCEATIRBEEENBETAERN A bR
fo. FFOIBRE R L O R AT BT A & 0 fo M8 ALIE D
BE I o7z (Table 3.

8. WMELTFHR

coma grade Il LAk, PT fEHMEA0%B LA T RT3
DEFALELLBEE LCEHTR 7THF 14 (14%),
O] BT 5 Bl 141 (209) 1n ik Hh7e s, N Bl
Abhieh ot LCHORTE 1EA T, BELR
EfE8.7mg/dl &b, FrF=vRERTLIZ LI
L hIEROBER AL, fllic PT EHE240% L0
TIRARET LERID 1 Bl bhic, O] O RE 1 iE
Fici, BEOREMEXL7.4mg/dl & 7x h MFTHE,
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8.7mg/dl ¥ TLR LAEFMBHKL NI, Z OES
KREVWTRT U F = vBRETIEROBEFL 2 bR,
—77, N BETiix12604 coma grade BRI A EHZ 2L 7
boidin, 1 PT EHES40%U TR > i
TET, HHREEFERYETIEMNR L1,
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A Clinical Study of Hyperbilirubinemia and Pathophysiology after Major Hepatectomy
—Comparison with Liver with Obstructive Jaundice, Liver with
Cirrhosis and Liver with Normal Function—

Kazuo Hatsuse, Hideki Aoki, Michinori Murayama, Sotoshi Shouno,
Nozomi Idota and Shoetsu Tamakuma
First Department of Surgery, National Defense Medical College

In order to clarify changes in bilirubin and pathophysiology after major hepatectomy, we studied patients that
underwent hepatic resection of more than 2 segments. We measured serum bilirubin, endotoxin, ammonia and the
status of consciousness before and on the 1st, 4th and 7th day after surgery. Patients were divided into three
groups; the LC group consisted of 7 patients with hepatocellular carcinoma with liver cirrhosis; the OJ group, 5
patients with obstructive jaundice; and the N group, 12 patients whose liver functions were normal. The results
were as follows. In the OJ group total bilirubin was significantly higher than that of the LC and N groups, with a
predominant amount of direct bilirubin on the 4th and 7th day after operation. Ammonia was high in the OJ and LC
groups before the operation, and was significantly higher in the OJ group on the 4th and 7 days after the operation.
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Endotoxin was high in the LC group before the operation and on the 1st day after the operation, but in the OJ group,
endotoxin changed in a way similar to the N group. Hepatic encephalopathy was seen in 2 patients of the OJ group
and in 2 patients of the LC group, whose total bilirubin was more than 5 mg/dl, with a predominant amount of
direct bilirubin. In 2 patients of the OJ group who suffered from hepatic encephalopathy, endotoxin was more than
21 pg/ml. On the other hand, endotoxin was high even in patients whose postoperative course was uneventful in
the LC and N groups. The above data suggested that after hepatectomy the patients with obstructive jaundice were
sensitive to endotoxin. and were easily introduced into retardation of jaundice and hepatic encephalopathy.
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