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FE 19 BIBARITOLT FRMNEE R AGRE & MEE, LA REREIIMNR-BRERR . EHE
AN E Swan -Ganz S ERFELNL.CHM R CO) .M EMESHERMASRE. 2 HNEKRBES
J& L AFAT 30 min . JCAF 30 min 37 AF 30 min FR 56 3 BB Bh Bk A0 i 3 Bk 32647 IS0 43 47, IE R AN R HH A
Bk ML R4 K (PaO,) BBk — AL B 43 FE (PaCO) F1O-HEMLHE ¥ (CD L it M-S B E 4 FE 2 (Pas.02) AR
A RARERM AR TEM A REQS/QY . ER  FRBRESERAEKE FIO)1. 00 5 T .PaO;
4 (385. 0+ 56. 4) mm Hg(1 mm Hg=0. 133 kPa),P,,0, M1 Qs/Qt JHEF FIEH S XM, KRR ES 5 ET
RS TR 30 min AHHLZE R I B E 4 TTHF 30 min CO 1 CI B B TR (P <0.01),Qs/Qt BH B T &
(P<0.05); H fF 30 min Pa0,.PaCO, ¥ 8 F+ & (P 5 <C0. 05),PA.0, B 8 T (P<0. 05),CO f1 CI ¥y 8f
B P H<0.01);RE CO M CI b BH® (P #<0.05), F A AR TN KT, Qs/Qt BHE T
(P<0. 05) ,{H Pa0,,PaCO,,PA..0, W L B2k .45 OLT BHEHF-BRERARMMARIHEFEEHED
B It B & T R RS
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Changes in pulmonary gas exchange and intrapulmonary shunt during orthotopic liver transplantation with
non - venovenous bypass MA Wu - hua, HEI Zi - ging, LUO Chen - fang, GUAN Jian - qgiang, LI
Shang -rong, LUO Gang - jian. Department of Anesthesia, The Third Affiliated Hospital, Zhongshan
University s Guangzhou 510630, Guangdong, China (MA Wu - hua is working in First Affiliated Hospital,
Guangzhou University of Traditional Chinese and Western Medicine, Guangzhou , Guangdong, China)

[ Abstract] Objective To study the changes in pulmonary gas exchange and intrapulmonary shunt
during orthotopic liver transplantation (OLT) with non - venovenous bypass. Methods Nineteen American
Society of Anesthesiologists (ASA) T - N patients (male 17, female 2) with terminal liver diseases were
enrolled for study. Their age ranged from 25 ~ 67 years. Anesthesia was induced with midazolam
0. 05 mg/kg, propofol 0.5 - 1.0 mg/kg. fentanyl 4 pg/kg, with vecuronium 0.1 mg/kg, and it was
maintained with isoflurane inhalation, fentanyl and vecuronium. All patients were mechanically ventilated
with 100% O; during operation. After induction of anesthesia, Swan - Ganz catheter was inserted via right
internal jugular vein. Cardiac output (CO), mixed venous oxygen saturation and core venous temperature
were continuously monitored with continuous cardiac output monitor, and electrocardiogram (ECG), central
venous pressure (CVP), pulmonary arterial wedge pressure (PAWP), pulse oxygen saturation (SpO,) and
end - tidal carbon dioxide tension (PgrCQO;) were also continuously monitored during operation. Radial artery
was cannulated for continuous direct blood pressure monitoring. Arterial and mixed venous blood samples
were taken after induction of anaesthesia,and partial pressure of oxygen(Pa0,), partial pressure of carbon
dioxide (PaCQ,9, and cardiac index (CI) were determined after induction of anaesthesia, 30 minutes before
anhepatic stage, 30 minutes during anhepatic stage, 30 minutes during neohepatic stage and at the end of
operation. Alveolar —arterial oxygen partial pressure difference (Pa,0;) and intrapulmonary shunt (Qs/Qt)
were calculated according to the standard formula. Results After induction of anaesthesia, when the
inspired oxygen flow (FiO,) was 1. 00, PaO, was only (385.0+56.4) mm Hg (1 mm Hg=0.133), PA.0;
and Qs/Qt were all higher than normal values. There were no significant changes 30 minutes before
anhepatic stage as compared with that after induction of anaesthesia. CO, CI and Qs/Qt were decreased
significantly during anhepatic stage compared with that after induction of anaesthesia. PaO,, PaCO,, CO and
CI were increased and Pa, O, decreased significantly, but there were no significant changes in Qs/Qt
30 minutes during neohepatic stage. CI and CO increased and Qs/Qt decreased significantly at the end of
operation, but there were no significant difference in PaQ;, PaCO; and Px,.O;. Conclusion There are
obvious changes in pulmonary gas exchange and intrapulmonary shunt during OLT with nonvenovenous
bypass.

[Key words] liver transplantation; pulmonary circulation; intrapulmonary shunt; pulmonary gas
exchange
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X R BF R 4H (OLT) B R $A 89 % 30 /12 &
LA R R - T EN IR R L, Xt FAR
G N R BN RENAE ., BT
KMET I -k H AT OLT i€ &
fili 94> TR B AL, IRIEIN T .

1 BES5HE

1.1 —fg%est: 19 Bise B R B E , R X E R E
I ST R ASAIRHES I T ~ N K, &
R 17 B, 4 2 B 5EHS 25~67 F 5 HFRE 1 4. R R
12 8, F R & FHAFEEAL 6 B,

1.2 BREFACEE . A ZEJ5H HP - 1205A £HhEEL 8
W AP (8 W W T B A A A I FE O B B (ECG) L Bk 3
A B (SpO,) MR K ZE AL B2 FE (PerCO,) |
SGEF S (Raw) BRBR SRR IR BERTEUR B 255 . IR IEE
ERAYHKM L E 0.05 mg/kg. RNBY 0.5~
1.0 mg/kg 3% KJE 4 pg/kg HEFER % 0. 1 mg/kg;
AR EEHEmMIF KR, RAREE 1 MACUHRS
BB E T, HRrae i A\ 2 B R % 0. 06~
0.08 mg « kg ' - h ' EFFRREE. BB S S HEMSE
152 3h Bk 28 1 B8 I FE A SR 3 bk LR & e Bk i kA7 i
SN 288 THERBANMKERE 25T NG
Pk B A Swan - Ganz 58, F % £¢.0 HE I &9 & 1%
(Baxter VGS2) 3£ M & L HEIML B (CO) IR & #r bk
1 4 48 BE (S vOL) R ARG LR, 3 W TS 3 K IE
i BBk IE . PRk E (CVP) , ¥3 £ B S5 m
BN EBHE . SNMEBEEEERETHIBUT
#HITRIE, REZ4ERP.LMBAESS. 5 CUE. BT
BEYR KA BT .

1.3 $EPRIRE : 5> HITERKBR A B )5  JLAT AT 30 min,
JCHF 30 min  FAF 30 min F1A B 5 BUAS h Bk i F0 i
Bk I GB & # ik L) #5417 IS 40 47 5 38 7 A [ A 31
f Zh Bk I 4 43 [E (PaO,) . 3 Bk Il = & b 3% & &
(PaCO,) AL HEIM 48 ¥ (CD , i+ E i -sh ik 84 E
# (Pa.0,) . HKA Py 43 T AR B AU 20 i+ i 9 43
FHE(Qs/Qt): Qs/Qt = (CcO, —Ca0,) /(CcO, —
Cv0,) X100% ., R .CcO, M EMMBEH S &;

CaO, H Bk E & &;C vO, HiE & ¥ ki & &
%o CaO, ﬁ] C;OZ ﬂ‘HHUT/Z_\\ﬁgHﬂ :Coz:POzX
0.003 1+ (Hb X 1. 34 XS0,/100), X#.CO, HE&
@E,POZ ﬂi’gﬁ"ﬂ_‘;vl‘lb 7~JJIIL£E§EI, CC02=PA02X
0.003 1+ (1. 3¢ XHb) , X H1:P,O, HIEEA D E.
P,O,= FiO,; X (Pg — Pyu,0) — (PaCO,/R)., R .
FiO, AMRANEHEE ; ;L Ps=760 mm Hg(1 mm Hg=
0.133 kPa),37 ‘CH}PuoX 47 mm Hg,R H#E¥ 0.8,

1.4 Hit¥E4HE FEUHBEREZEG@EDHE
~CEEMEE T ES, AR R
MR ¢ Kige, P<0.05 AERARITEEX.
2 & R
2.1 FAH] Pa0,.Pa.0,.Qs/Qt.CO FiI CI &L
(% D Jﬁ%iﬁ%)ﬁﬁ? FiO, 1. 00 %RTvPaoz ﬁ?ﬁl
(385. 0+56. 4)mm Hg, i P4-0,.Qs/Qt.CO #1 CI
WHBETFIEESEHE.
2.2 RBRBRE S ETGE Pa0,.PaCO,.Pa.0,.Qs/Qt.
CO # C1 L (F . 5 HBE S5 Wi . Tl
30 min ERZ IR E R B EE; LA 30 min
B CO f1 CI B TR (P $#<<0.01),Qs/Qt IR T
& (P<<0.05) ; FAF 30 min PaO,.PaCO, ¥J 88 & F+
& (P $4<0.05),PA.0, B B T K (P<<0.05),CO
1 CI B FE (P $#<C0.01); RE CO f1 CI #18
BAE (P <0 05) HEFER KT, Qs/Qt B
2 T B (P<C0.05),{H PaO,.PaCO, 1 P20, 3L
Bk,
2.3 JTHF#E PaO,.PaCO,.PA,0,.Qs/Qt.CO F1 CI
B4k (£ 1): 5 XK 30 min A48 &, & 30 min
Pa0,.PaCO,.Qs/Qt.CO #1 CIH B B A& (P<
0.05 8 P<(0.01),PA..0, Bl § TR (P <C0.05); K
K CO #1 C1 98 B -5 (P #<<0. 01) ,{H £ PaO,.
PaCO,.Qs/QtHl P,..0, %%E/E,f'to
33 @
KEYEZHBHERYBE WE KPR, £
BN E  HERHEZMHEWIIBER, FER
HIEEH K BAR AT EE AL RS 52 1 18 YE AP 5 B Ay B

F1 OLT BAMHME SRS KT L)
Table 1 Changes of oxygenation and intrapulmonary shunt during OLT (x=+s)

ol PaO;(mm Hg) PaCO.(mm Hg) Pa-Oz(mm Hg) Qs/Qt(%) CO(L/min) CI(L * min~! « m~2)
::3.:957 384.0+56. 3 40.5+3.8 279.0+62. 3 24.3+3.7 8.0t2.9 4.9+1.2
FCBFRT 30 min 431, 3+63.0 41.3+4.5 231.0450. 3 27.7+4.8 9,6+3.3 4.8+1.1
FCBF 30 min 388.5+72. 8 40.5+4.5 275.3+57. 8 19.243.4" 5.3+1.8%* 2.240.5%*
FiFF 30 min 456.01+63.8" ™  45.8+3.8*®  207.0+51.0° 24.0+4.6% 11.613.8**=* 6.8+1.7®*
RE 425.3+61.5 42.8%+4.5 237.8454.0 17.14+4. 4" 11. 244,27 %% 6.5+4.2" %%

. 5B S LR . - P<C0. 05, * * P<C0. 01; 5 BF 30 min HEE . ® P<C0. 05, % * P<C0. 01
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W EWR NI 48 & 1 (hepatopulmonary syndrome,
HPS)™ , Hyi ¥ A B B Al A $6 i L b 3k, I <ik
REER, REAS-B KB XL PA-.0, LT,
BEZEREME . BHEFRSBRALENFEREE -
Ol <,/ 1 37 H B 5% 18 ; @ it vl - B 48 I8 SR B h R
B QESTIER T @OE S MAFELRMAES K
H;OMAEARDS. B TFREA MEMN LE
EBEER A, BE T B K K, 3 B
R B3 L /b P B RSk A R BHRESR SR T R, 39 T
RETHE S RERE®.

AERB R, FBHEB RS & PO, #
Qs/Qt HFEEFH , £ KBRS XUt @ KB PaO,
{X % (385. 04 56. 4)mm Hg, Pa.O, Fl Qs/Qt ¥ I,
EESEHEHARHE. REKREEENCELESR
EUIREEB MR E AN SN, SEKRKFCHEN
S5 ME H R E PTRE Kb  EAE AT R B E AL ThEE ™
B2, B0 B TR I LA b 5K 4 R AS RE T 4a
K 1 B P I 4 S B LA L LB vE
K RIS E MEEKE LY BMEAR.5-EHA
e 38 X, BCE R il I8 P9 B2 U= B % I A o U
P38 0 5 3K O R Th BE R RS B, JE B TR B I B
KB R BBR P M1 R SRS £ /b
WG LB F 53 £ 50E R 48 08 W RO D s
i, 51 A B 40 1008 AT 32 8 3 I, B B P 3 Ak
AEESR EHTHEHHCOH 20%6~70%.,
it P9 B 4 I A DR B 51 BT LA 18 PR AT B o B &R I
SEMFEFENE HEEALEY K, A2 EK
EEARIREANE PR OHAR, By ke E
4 I {57 15 41 40 P B i ik o o il S R, X R R PR K
TAHMRESHETE, FECEEFRNFEAFLAER
36 2 0 IO B 38 0, B A I R LA R R TR L
Fh, 5% A E 40 B B sk = 1 1 LA B T X AR
B AR/, i S PR SRR YE AT R AT R T B &l
FRE 7, 18 BLE S/ MR R R .

WA RS RE, 7€ LAFAT 30 min, REH
T FFHE 03 AR K 8 B P9 B BF R R, m L& o f 5
EOWMN M PaO, ik &E.BEh T $r
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BHRFARBESERNEHZIIMH, HiL, BR
PaO, HRrtk &, BERF T BEHE. T 30 min,
PA.O, 1 PaO, %HBE”E%;QS/Qt {TI]HB_\EE%{R’EI
fE5 CO BH BT P& . B 40 I 5 #1732 38 3T B BR B %
LTS BS-Bk A AR OFR. EHIF
30 min, PaQ, HB.‘EB&%’PA-;,OZ &HBE%{&’%{I:\‘%
B IR BT AR B B2 5 12 Qs/Qr X FH =T Bk
BEKE, XS TRERFFEEBR—EWE. W
AMPRE.EEaENFERLZEMNEREAN
FPESE, 5| i ILE & 3K Br 3 , il HE B B 21
EXRFHEBIHEEHRGED.

T34 FE T #4548 B R BR300 3 dm o R - Bk
WHEFRBE”. B TAHANAREHREHA
kR, K CO BB TITFHIRERG-B
FKF AR F B B TR, BIFTAF 10 min LUS A4 28 L
XWX Qs/Qi FHBEW, F/AHFRER
MESEMIEF AR . B, 3 F5RK -k
AR 0 BF B AR R, T T 30T B ST B I
EE Y IE MR 3h 1% 2B B0E KA A L Th e
BN, B R E SR W, R EREUE A ET
PR ThRE SRS EAE S/ ML ) 2 5, 8 2 CO 1Y
2RI, & B RMSOR EE®ES (PEEP)®,
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