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Fig. 1 Postoperative changes of serum total bilir-
ubin (above) and hepaplastin test (below) in
patients who suffered hyperbilirubinemia (serum
total bilirubin raised more than 3mg/dl within 7
postoperative day) received (@ —@) or not
received (O---©O) hemopurification thereafter
* . vs patients not received hemopurification, p<
0.01, **: vs preoperation, p<0.01
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FFEIER#% 7T HE ¥ TB 3mg/dl L Fw ERL
7239, 0% HP » HfT¥ -8R L 22277 (HP 3¢
WEATEE) & HP %547 L1261 (HP T8 o, #i%
4 BB %o TB & hepaplastin test (HPT) D% #)
K x kst L7z (Fig, 1D, TBX, HP #EBITHETI:
Wtk 1B RICFEHL. Tmg/dl ¥ TERT 5L UEBHEHR
L 4 B B3 ¥H2. 7mg/dl L{ET L7:-45, HP T8
TIRMH1IEE X FEW6.1mg/dl & L8, M2 H
Bi2i17.2mg/dl <, HP 3ERfTREL Y 74 2 H B LI
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HPT pMEh - o, YIRFERER, FARER, fdHimn
BB TER b - e, HEBim HP BTEr
%\ AR B, MEEENRE ORI HP KITH
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Table 1 Preoperative liver function tests,
intraoperative factors and postoperative compli-
cations in patients with or without
hemopurification (HP) who suffered hyperbilir-
ubinemia (serum total bilirubin raised more than
3mg/dl within 7 postoperative day) after he-

patectomy
| Without HP | With HP | p

No. of cases 27 12
GPT (KalD 42.2+25.1 45.0%29.1 ns
AIP (KAU) 11.7%7.6 13.0+6.34 ns
Cholinesterase (4pH) 0.74+0.25 0.61+0.22 ns
Total bilirubin (mg/dD) 0.92+0.49 1.0+0.49 ns
Platelet (X10,000mm?) 16.6+10.0 12.8+5.6 ns
Albumin (g/dl) 4.3£0.5 4.1610.4 ns
Hepaplastin test (%) 82.9+16.0 | 71.0x17.4 ns
ICG R15 (%)* 15.1+10.1 14.9+8.4 ns
Histology**

Normal 6 1

Chronic hepatitis 9 5 ns

Cirrhosis 12 6
Resection rate (%)*** 39.0+19.0 | 41.3%+20.0 ns
Operation time 5:59 5:59 ns
Intraoperative

blood loss (ml) 2,963+2,589 | 3,057+2,479 ns
Postoperative

bleeding 2/27 4/12 ns

intraabdominal

abscess | 2/27 5/12 <0.02

Values were expressed mean=+SD.
* . 15 minutes retention rate of indocyanine green
** . Histology of non-tumorous region
**+ [ Resection rate of non-tumorous liver parenchyma

v 7 ) — 15512 E (15 minutes retention rate of
indocyanine green, 1CG15)2315% A D fEFIA 5 4,
TB 2mg/dl LA =23 141, HPT 60%LITF 2% 3 Fliczisd
b, VBREROKEEROREBEAGIT R TREBER
BE2HGERA L, 2), BENREE 46, BHEFX4
FITH T, MADARIELTR4F, 1 KBTI
141, 2 X6 FTH -7 (Table 2), FEFI1 X
FEEY ST 5R9cm XOFRENF©, EETKR
1T o fc, fER 3 3 STHOTIBRE T - 1225, REFOB
BRlCEM LT PHNRESRE L nfe. BRI 4 2R E
MoHMHE2BERL UL BBCEFHYT, *
DHE‘E Y A EVIMiEY X4 Uiz, EFMS5, 6, 9
TRYIBHFREENTO%L LR A,

HP MEfTHBE L 25 &, W% 1 BRLUA K HP
ABRA L AFEGIL 5 7, 1~ 2 ESI0BtEHIAS 5 4,
38R B OB 2 flC, BB B RME
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Table 2 Background factors of patients with hemopurification for hyperbilirubinemia

after hepatectomy

| |
Case | Age | Before hepatectomy | Histology* | Hee éf‘&’,ﬁ"lﬂiﬁ’&'f’

1CG,s(%) | TB(mg/d) | HPT(%) | ,
1 |66 22 2.4 38 Lc | 2 3,940
2 |59 35 0.9 55 LC 0 2,410
3|7 19.4 1.2 78 LC 0 8,850
4 |62 6.5 0.5 98 CH 2 2,000
5 |70 15 0.5 n CH 2 1,200
6 |55 10.5 1.4 76 | Lc 2 2,000
7 |63 5.8 0.8 80 CH 1 3,135
8 |58 10 0.7 87 CH 0 1,255
9 |37 8.2 1.0 73 Nor 2 1,280
10 |55 23.4 0.6 64 LC 0 3,500
1 |65 17 0.7 79 LC 1 3,680
12 |60 6.5 1.1 83 CH 2 1,000
Mean| 60.0 14.9 1.0 70.9 ! 3,057

TB: serum total bilirubin, HPT : hepaplastin test

* : Histology of non-tumorous region in resected specimen
LC: liver cirrhosis, CH : chronic hepatitis, Nor : normal

**: Extent of hepatectomy

0: less than one segment, 1: one segment, 2 : two segments

Table 3 Modality of hemopurification (HP) and outcome after HP

Case | Beginning Just before HP Frequency of HP Outcome

No. | of HF (POD) ['Tp(mg/any | HPT(%) | PE | PA | Total | 2fter HP

1 15 [ 135 | 60 2 1 3 | 4ds died

2 22 21.5 34 1 4 5 | 6ds died

3 9 16.0 4 | 5 1 | 6 | 7ds died

4 6 1.3 59 13 3 16 | 25ds died

5 6 22.1 45 13 2 15 |32ds died

6 18 41.3 44 [ 2 4 6 | 38ds died

7 1 17.5 50 2 2 4 |50ds died

8 4 8.5 58 3 H 3 2ms alive

9 7 7.6 59 3 — 3 3ms alive

10 12 6.4 | 53 2 2 4 | 5ms alive

11 33 [ 125 29 — 3 3 | 6ms alive

12| 4 ‘ 20.5 53 - 3 3 [28ms alive
Mean 12.5 l 16.3 49.0 6.0

12.5B HCTH» 7, HP B8RSO TB (3 F¥1516.3mg/
dl ¢, TB 710mg/dl LIF DOk &C HP 2B L4 3
FEFTRTHB L 27, HP o755 PE+PA 8
%, PA B¥ 24, PE %% 2 i<, MfTEHI 3 ~16
B, F#56.361CH -7, HP BAtEHE 2 5 B LI 7 6
BT, 5HEESL 2ieh, Baflizv-3hd HP
DRBATEIE A 4 BILANDOEERTH - 7z (Table 3), fiE

PE: plasma exchange, PA : plasma absorption, POD : postoperative day

P2 TBAME 1 BE X @i LKHK 4 BE T
20.5mg/dl £ 72 b PA % SEIHT L BRTETH -
fotedd, WHESHBLID AT A FeRELIEZA
TB @ L, #1580 Bici35.5mg/dl & 3, L
EE L7,

3. HP & X 2 a6 & KA Gl bk

HP BTHERS L 2 S5 BIEHBB L 2 ek o T4
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Table 4 Preoperative liver function tests,
intraoperative factors and postoperative compli-
cations in patients survived or not survived after
hemopurification (HP)

— —

B TREE © ) A Y v M T 5 MRS EO R

Survived | Not survived . p

No. of cases 5 7 I

GPT (Xal) | 34.0%30.2 | 53.0+25.5 ns

Cholinesterase (4pH) 0.78+0.20 0.49+0.14 | <0.03
Total bilirubin (mg/dl) 0.86+0.13 1.1+0.61 ns
Platelet (x10,000mm?) 13.7£1.77 12.1+7.2 ns
Hepaplastin test (%) 77.2+8.0 66.5+20.6 ns
ICG R15 (%)* 13.0£6.2 16.3+9.5 ns
Histology**

Normal 1 3

Chronic hepatitis 1 2 ns

Cirrhosis 3 2
Operation time 5:56 6:01 ns

Intraoperative
blood loss (mD)
Postoperative

1,933+1,007 | 3,859+2,876 ns

bleeding 0/5 4/7 ns
intraabdominal

abscess 2/5 3/7 ns

Values were expressed mean=+SD.
* 1 15 minutes retention rate of indocyanine green
** | Histology of non-tumorous region
*+* [ Resection rate of non-tumorous liver parenchyma

Fig. 2 Changes of serum total bilirubin after
hemopurification (HP) in patients who survived
(0—0, n=5) or not survived (®—e@, 6 n=7)
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DFERF LB TS &, RHFF ISR L ~W8]
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Mm% <, #iglim% 7 fidh 4 FlieptF L 7= (Table
4,

HP ®17Ro TB o &kt % HPB®B#% 3 B E
ThBE, ERR/BCRIHP ORTI L 22b b1
TBo EREELAED bR, HHpFHTR
TB oA ERS D bRt (Fig. 2). ¥, MKE
LERIC TB o#B® 25 &, PE KBITR (n=8) i3,

ARt 26% 55

Fig. 3 Changes of serum total bilirubin before
and after plasma exchange (PE, above) and
plasma absorption (PA, below)

C——0C : survived. ®——® : not survived.
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T PE #BAR LG TH - fo, —77, PA fThRIcEk
W5 TBoHEBEZS L, H1EHPATRIBIHT
BB BB R BN A 2 FlEiER 2 =L, £
2 [B1 B LA D M T8 12 rd R D SE R CHEMER A 3%
bhte (Fig. 3), 181, &1 B8 E, HP BTER
2B %72 3@ HP fifTtho, Bkl s b v &t
OEERAE 25 &, W 1 BBREMH0. T EER
L, HP ffTEBT & 1 Flx B & KEH0. 7L EDfET,
HP BfTHHE-ETCThbabhics, fadl, 3
BEHE &b —FoFEERREVE R e (Fig.
4.
z =
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I b AL - FFAfaEE, AR FRGAER, AEHN
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EEBEIE T2 L % cholestasis 5| E#E = Thod L&
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Fig. 4 Changes of arterial ketone body ratio
before and after hemopurification (HP)
O——0 :survived, ®——® : not survived. POD :
postoperative day
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V¥ MAEBEER AR E TR+ 58
RirFMBREO KM E Bbhi, —7, Takenaka 5
IR R &I FE - 72 24F100200 (83%) imrhas
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b OEFIT S 5 FIAEEE IS IS % 0t
LTz, 20X 5 EGARREROFEERE CIIL
L TRERF LFHEI LT, T0hdRY
CIREB O YR e S BT L0 BRIC i - 72 b
DEERAZR, X OBELHIFELISLELEL bR
7=,

FUBRER Y ) v v v MEBEF T, +0FERY
BrET 2 RLALT B DR MR TIED B 99, BKEY
WALl & 2 artificial liver support %333 FEFIA
BBRIhD, BRATCIFBHEIERN TR, &
REBEFMREL A7)y FRATHESS U
FHRERLIN TR ST, artificial liver support & L
T, B2 OHPCEOLI A% 2\, BEYyaAL Y
MEEXT% HP CIXPE & PA2E4TH 5. PE
RAREOMBOBGECLRBOGEHRYE, BEEL S
BRH50, €Iy RlohsFnbasIne
DBREHR, ORPBRTIZELCLIIRSHEDOH
FERHF R energy charge DHE e EEE IR D,
—75, PATRy - B RESRBEF SR A 4~
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E LR EDR, cost-benefit D& H PAMES & L
eHELALNEY, bhbhilzhE ¢ HP ofEfT
BT 5 —EOEEIRFTTH ST, WED HP i
LT3PICPE, 9B PA%2TT-THh, WwThhk
BEHHEFT - THEFRD LRI VBE T T2 BT L
Tk, ZhZhOHRY KT S &, PE OREDE
BREFTHD HPT i EOWELHRE L LT X, PE S
PAIYERLTWB LB, HP {76 o HP B
WERIO TB 13F1#516.6mg/dl &<, TB 10mg/dl
LitTHP 2B L 9B 7 Bl é& L Lot
feoiext L, TB 10mg/dl £#%< HP 2B LA 341
BL2BEHL 2%k, ¥, HP BITIEE » HEMITHE
1HBE X b TBA®EL, K% 2 HE T TB 5mg/dl L1
ECEEER Y BDBEFL, FORLT HP BTy
ERTANELEbR, YA E YO systemic pooling
NEB LI HHUEITO HPEMBIZ L b My O EN
BFHWATB EBbhT,

HP fTE R I ¥HFATCX 4 BLATH S Dkt
L, ECHATRREOBTERICTET LIEFL5 -
O BT LAER S & Shf, FEEY A6 L
BRI TCRMKEEEC L 2 RGE o7 L L
o190, TB #10~15mg/dl LA iz 7o - Fo i i BF
TEIATH#EN» LB T2 Z L 2ARBETH -7 b
TEHREVL LN, HEFOKHI T HP KT
M ER L BEDHRELRBD SR, FEXRGEHTI
HP 2 X 2 9B BRI RBTH -, bz, HP
X B HATTRESIIMRET X 0 BA SRR LB BT
T, Lyt - ifEHIo i EMEE 2 S,
FFAIfaEEDE LVAERIT, it - iRHmoBESs L
@Y I ey MEBEMIHP »HET-Th
MWL Bbhi, T, EMI20 L 5 HP &
BT HIMOBRENRYTHEALER I i,

HP BfTHOBpRHUERLTFHEOHN I, TB % HPT
HEDBEHREE AT > T B0RERTH S,
FFibr=v vy 7oB{LRTEY KT 5 8RN
VAR, By ar vIMFERER S HP §igc
FUOTLEBHRIFIRI- T BEF)S S, HP
DHRHERLTFHROMBIIHFE L& Ebhi,
FEELVTIHPLCER LAYV A Vv HEY BT
L, delta-bilirubin (Bé), monoconjugated bilirubin
(MCB), diconjugated bilirubin(DCB), unconjugated
bilirubin (Bu) © & 5% B\~ T PE ## T» Bs/
(B6+MCB+DCB) tt, MCB/Bé tha B LIz & 2
5, FHREFHITE BS/(Bé+MCB+DCB)HEAVET
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Indication and Effect of Hemopurification for Hyperbilirubinemia after
Hepatectomy for Hepatocellular Carcinoma

Kouichi Kawaida, Gen Tanabe, Kouichi Kurita, Masahiro Hamanoue, Kazusada Shirao,
Yasuyuki Kobayashi, Shinichi Ueno, Shinji Mitsue, Yoshito Ogura,
Shinrou Yoshidome, Shigeho Maenohara, Takashi Aikou
and Hisaaki Shimazu
First Department of Surgery, Kagoshima University School of Medicine

Thirty-nine of 73 patients after hepatectomy for hepatocellular carcinoma were associated with postoperative
hyperbilirubinemia. Preoperative suppression of protein synthesis, massive perioperative bleeding and postopera-
tive intraabdominal infection probably participated in the occurrence of postoperative hyperbilirubinemia.
Hemopurification (HP) for hyperbilirubinenia were conducted on 12 patients among them. The HP procedure
included plasma exchange (PE) and plasma absorption (PA). Five patients survived, but 7 died within 2 months
after HP. In the survived cases by HP, preoperative abilities of protein synthesis were better than those in the
non-survived cases. Furthermore, perioperative bleeding was less in the survived cases. Greater improvement in
serum total bilirubin and hepaplastin test results was obtained by PE than by PA. HP is particularly recommended
in the early phase of hyperbilirubinemia when serum total bilirubin raises more than 5 mg/dl.
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