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o, WMEOERBELZ L L. EHFHics-
Tk, FREE B OAHENMET Lich LB R
HECTHEEILBEZEF L, £, £FmEK
PUZHBICHRLBECHBECEETH - 2.
FREIIRITE, ABINREL A FEE & b A % R
X T AEmssH Y, HEXYLETED
EE A ERD - fo. FHRAM T TR > 7HEREEZ
LB LR T, E@FERRE LT 30ml/kg/
5 MBETH -, DbXy, EERIMEIL R
WIEFFHAD S A SR EREE LCLEEL W HEO
FMEVEYTHEEELLND.

L &I
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WBHENERE 22> T 599,
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] (LR =B T8 AR e 5 R A
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HEA AT RE 72 EATHA D A SR MR 2T
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E¥fkE 25kg oF 747 (MILEELE) &
FREML, FOofEET GO v m=
v A TfEE L, PaCO; # 30 mmHg i2ff> X 9
LR L—& CHEYRE L. Fr—FFof
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R+ —HoEEBREIET T 5 E TOEFIICE
V-V AN R X BEMNMER & T - 7.
Mlizmd ko, TRE#RI=2—v&, B
Ik 22 C EBHE#R~FEA LI =2 — L X
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L, MEHC 2ECH T, Thbb, v-7—
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HEXELHLERE Q) 8 =7) L1k %
72, A FHE 2 7 (Biomedicus #)12 iz X - C
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), BSXUBERO4FRSA b THB.
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Kidney
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i+ pyruvate/lactate o2 ®yi%, WA S B
BRI AL N2z RRE T L, i A
NSRRI —BE T Le (K3). PAHIC
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Helfii (ml/kg/57) ZxhZh20, 30, 40L%
fbxgcb o CO, 3L MAP oZ#H#X 4

K1 V-V AL A2 O fERENED

(Mean—+SD, **p<0.01)
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pa oA o o | s S LO2T oo mn
(HEFFIR) (D)

Ll asat0.65 2.00400.32 2.70%0.75 2.55:60.87 | 5.055°1.61 4163087 3.470.92 2.62:H0.89
e oy [5.650.85 2.5040.37 3.35:£0.85 320124 6.38:1.80 5.2140.95 4424124 3.56:+1.09
ﬁffj}’}rg{ 116417 14411 10249 98429 | 114+12 124413 9610 72412
?ﬂfg%g& 19.547.6  15.042.9 34.616.4 27.145.4 | 16.344.8 18.343.0 24.046.2 26.245.2
Hﬁi%ﬂ{“ﬁgﬁi 10.343.6  7.943.8 17.0410.5 12.747.3 | 9.043.6  9.042.3 14.84+4.4 13.343.6
ﬁ;gﬁﬂ’g)& 46421 37416 3.343.1 5.443.6 | 55416 7.546.0 6.343.9 9.8+3.4
(dﬁf‘_flff*fﬁs) 01558 A40ETST  SI21E112T 20984671 | 160612 23200495 21804580 18194097
(dyﬁﬁﬁfﬁfﬁ,s) D422 31291 5524369 4870330 | 136451 210476 25148 408-H200
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A AN
Z b 2
B4 FHRPEME F A ERERIC KT 50AHE
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mLTky, ZofEEZHBHIck - THiE T
Wh, A RZFC CO ET IRV ENE
EThsrLThiE, KEXV&ERED S CO
RETIRR ), V-V A/ 22 LTLY
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EFHLWIEAAL 2 BETIE, A SR FORENE
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wiz, V-V A R20E#BEREICOVTE
535, V-V A 220 HIgE 1, FAEBIRE
PR O M & EHr X2 5 &0 5 FRFERICE -
T, ARFFEEAE LKL T ZTTH -l
W& T RENR 2 mET 5 Mg & &, PR 2%
TOLRBEMEEDZETHD. ZOHEICE-T,
CO DIETF&EPIEL 5 % E+ThiE, HkRBETA
KOMBRICEVHREELR S L5, KROTEER
BREAHERE L o 2IR KEBREREE VO Z LT
. Lovl, AR TV S MR S
Ry 7 EVH BB AL LT D V-V 1 8
24, MEERKICESTEEST 2@ E, %
MR BKREEZNT 22 Ly, Al A
R D I K O EFIR R T 2 Ml R B 2 A
WanTs ks, Lich-T, EHEERRE
LRI ~OEARIAHEK D 2T NI, LrbiE
MENHERDIETEHBORICLEZOMETH 5.
AW T, HBET 750 ml/ 9 OifiEEET
Y, Zokxon MPAP | 183 mmHg TH -
t-. L#Tix MPAP 7' 15.0 mmHg <, {&jfif&
TH51EE MPAP VS W EHEICH D, Los L,
NA SRR 3, MPAP (2 L& HEE
ICHRERBTIERENKE . 2D LT,
ERMEEST T 5B E, SA4 R BEREFIC
MPAP o LR #IBLctickhy, HERLELT
PVR » K4 5. PVR oA {Li3liff CHEEIZ
b on, £ PVR o#Br i sLE11C
RTZEL, LBTEToMAMEAEIAKE .
Memsic 59 (%, A RAFFLIEASA S2AFEE
HE LT, A 28T MPAP o EB2EEIC
KEWERRTS., FRH51 %, FLULL PVR
DHEADIEAAL NZAFETRKEVELTV S, 20
o, "M AROERBEENO KBS 50,
TEINCIEIRENAE & i LS d . oo
7o, V-V AL Rz e BT 3 EHERREIC DO

TEMICETVERE T2 - 7.

FRHERAM T o€ F A FEBROFE, EHERE L
LT Ed 30ml/kg/75 WLETHEEE L
Sbhte. TOMAEELTAAS RZZRZ— MNFZRE
& MAP 2 RIFICHEFF S h, 2, 20 ml/kg/ %
DEMIT BT B5ERD X 51 CO HRMHITIET L
s tehbTHS. 30ml/kg/5 OEMFED x
5 PHEEOWMEICHY L, FHkE 25kg 07
A& -T 750ml/y L.

HETH AL AR T1L, 7orae L@
T =7 N ERGICIERFERY 2, vn—F7 -8
R 7k, BEET CEREDER,MEHND
DT, BRI ED V-V XA 21k 5T
I D@nfﬁﬁ;}fj%émla)'

KRB DML & EITHI D pyruvate/lactate % 7
L, M3DEkY TH-1o. EFHICE, lac
tate 2 LR 5%, WL LRI ok
KHFEIAO v vz £ CRIET 2R D,
Kr—B2 e Lizd UvtcZ &R LTV 5.

T & O

7 4 AT B EF i s T, V-V <
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ATRE 7 M E L AR Le, i hERT I X Or
Mt DIEER & RIFICHERE T 2 ooz, SR
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DLEEEZ bR
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Circulatory Control with High and Low Flow Rates of Veno-Venous Bypass

during Anhepatic Phase of Porcine Orthotopic Liver Transplantation

Yoji Ochiai, Akihiro Tokaji, Noboru Miichi*,
Masahiro Morisue*, Hisashi Mimura* and Futami Kosaka

Division of Intensive Care, The 1st Department of

Surgery*, Okayama University Hospital

We studied circulatory profiles during or-
thotopic liver transplantation in pigs using
veno-venous (V-V) bypass. There were two
groups. The one group was perfused at high
flow rate 750 m//minute using Biomedicus cer-
trifugal pump, and the other group was done at
low flow rate 450 m//minute using roller
pump. We compared with these two groups
with aspects of cardiac output (CO), cardiac in-
dex (CI), mean arterial pressure (MAP), mean
pulmonary arterial pressure (MPAP), pulmonary
capillary wedge pressure (PCWP), systemic
vascular resistance (SVR) and pulmonary
vascular resistance (PVR). As a result, CO and
CI were slightly decreased in high flow group

during V-V bypass, but low flow group showed
significant decreases of CO and CI. And SVR
was significantly higher in low flow group than
in high flow group during anhepatic and clos-
ing-abdomen phases. MAP, MPAP, PCWP
and PVR did not change significantly between
two groups. The ratio of pyruvate/lactate was
decreased during V-V bypass in both groups,
but recovered to prebypassing level after V-V
bypass. The optimal perfusion rate was 30
m//kg/minute in experimental porcine liver
model of warm ischemia.

It was suggested that bypass perfusion was
kept at higher flow rate as possible, and V-V
bypass was available during anhepatic phase.

Key words: circulatory control, veno-venous bypass,

liver transplantation, perfusion rate
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