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H K : MEEE T2 7 (stroke volume variation, SVV) /2 0> ¥8 ¥t (cardiac index, CI) ) H 5 5 ¥ &
BT SR FEAFBEARNERSHE. ik BERTEREMFBEEE32H, RREILEFR
B RERACH) R B S RBEEITAGH). WABZHEN O HRE. ShikmEMME. 3hikiE
JCVP. {HGH FmEE R Swan-GanzEE 3% K Vigilance IIIEM R UKRICIZSVY. CHEHE AR+
#EFFCVP 8~12 mmHg, mABP = 65 mmHg. GHEHRYE H SR EIGT RN HESVY < 10%. €123
L/min-m2HmABP 2 65 mmHg. 12X EEK—RIGRER, RPEFRYIRAT(T0). THRIH(T1).

I TERBK B T e #RBKBET30 min (T2). [IE#EK R T BEE# kI 8(30 min (T3). AR (T4)BBAEE K HR,
mABP. CVP, HiERFARME. RPLARBMAE. MEAAE. REBAER. BEBRAE. HNE
KRE. FREFAREVMESH R, BHERER. RE3RERE. RECRRTRAERKICUL R
H. &%: 5CHME, GHT1~T4 CVPEIK(P <0.05), RFKREMAEKLREHER>(P<0.05), R
JE RSN R BUE (P < 0.05), FEERBAL(P < 0.05). FAARFTO~T4HR. mABP; FARH A,
AARMAE. MEMAE. BEMAR. HilE; RE3RKSRE. RECRRTRAERKICULERH
ERWERZEME(P > 0.05). £i0: ETFSVVACIH HERRRRBREGRIT T ZENETFERFEMFBEFR,
TEA IS I F e _ FRARAR 5 R AR RERAE .
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Abstract

Objective: To observe the effect and value of Goal-directed therapy with stroke volume variation
(stroke volume variation, SVV) and cardiac index (cardiac index, CI) in classical orthotopic liver
transplantation. Methods: 32 patients underwent classical orthotopic liver transplantation were
randomly divided into routine group (group C) and Goal-directed therapy group (group G) ac-
cording to random number table. ECG, arterial oxygen saturation, arterial blood pressure and CVP
were monitored in 2 groups. However, group G was simultaneously connected with high-end Swan-
Ganz floating catheter and Flotrac monitoring sensor to monitor CI and SVV. Patients in group C
received fluid based on CVP (8~12 mmhg) and mABP (265 mmHg). Patients in group G were
treated under GDFT strategy with a target of SVV < 10%, CI = 3 L/min‘m? and mABP = 65 mmHg.
General clinical data of patients in the two groups were recorded. Intraoperative HR, mABP and
CVP of patients were recorded before skin resection (T0), pre-hepatic (T1), portal vein and infe-
rior vena occlusion for 30 min (T2), portal vein and inferior vena reperfusion for 30 min (T3), and
after operation (T4). Operation time, erythrocyte input, plasma input, colloid input, crystal input,
blood loss and urine volume were recorded. The duration of postoperative mechanical ventilation,
the incidence of reintubation, the total urine volume 3 days after surgery, the incidence of post-
operative CRRT and the total length of stay in ICU were recorded. Results: Compared with group C,
group G had lower CVP at T1~T4 (P < 0.05), less intraoperative colloid input and less urine volume
during the operation (P < 0.05). Moreover, shorter postoperative mechanical ventilation time (P <
0.05) and lower reintubation rate (P < 0.05) were happened in group G. While, there were no sig-
nificant differences in HR and mABP of intraoperative T0O~T4, Operation time, erythrocyte input,
plasma input, crystal input, blood loss, total urine volume 3 days after surgery, incidence of
postoperative CRRT and total length of ICU stay (P > 0.05). Conclusion: Goal-directed therapy
based on SVV and CI can be safely applied in classical orthotopic liver transplantation and re-
duce the incidence of early postoperative pulmonary complications without increasing renal com-
plications.
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1. 518

IF RS RELAE 22 K 11T 9% (end-stage liver disease, ESLD)FAH 2 HIEIT /720, TV 12 M 72 I AR 52
BRAT[L] [2]0 DRI R R B AR BORAS « R TR K B s e Bk 1) BELIORT PR I8 R PR ORAE R ) i i
B S, PR AR T I sh S 2 5 = AR B sl o DRI AR A A K S R R R A A AR AE T AR
FA G & WS DR Pk 2 Ak A5 S 9 B S . B4 22 5% FH 1 M h O ik s (central venous pressure, CVP).
15))Jbk . (mean arterial blood pressure, mABP) &5/ Jy AR i 25 & MR I FRIFE A, AEATS A7 76 T A 25 F i 7 p BAN
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SR I R AR SR A4 AR 7 FE (stroke volume variation, SVV) RS H AR S FITRARIE T A T #IFRIN, 45
0 4E % (cardiac index, CI)AEH A EARbR AT LSS . JESLH S MR H BB AR R ERAS[3] [4]. ASHT
FCRAEIRTT SVV 456 Cl SR IR 5 T AT AR Fh il A e B 88 AR5 SN K B D RE RS, LA
D EFHE ARG SRR L ThREA A R A

2. #RERFE
2.1. WARIR

e 2019 4 9 H & 2021 4 6 H FeATL G AT R AR B 32 B, G NARiE. 3EAT 20 i A T A2 A
B HEERARE: @ k¢ > 70 <18 BEE; @ ITHRAMBEARNESE; @ RiTEA MK
r e PRRCE . B SR AIE. BRI R @ RPATITEBREBEN G . A0 T ORISR
B Z R tE, I 58 A ERE N RES.

2.2. BTk

B N EHE IO L TE IR BRI AN, SRR T AT e At bk o R I A 3 bk af s
&R Flotrac [& /1245 MM AR (SVV). 45 TIRIAME . PITHEY . &8T5 KJE . AT K 2
HATRRIRA S, BSEEA S TAA TN EIKEN = O E K S L sn Swan-Ganz RS, JF
% Vigilancell Yl R S A AR LA SN 77226 br . RIS WA 8 BN IR AL AR s AR, R
HERESIRE SR KPS THRE S 2GR, BIS 4EFRFTE 40~60, A FH A4 L A IETUSC 1 A i
#M, HTAREE. BN filiniE SR, AR a W2 Bk, SRS ERER. MR m4ERR
WEN PR, S PANBL S 4ERR M AR, RAE I B e A BEARE -

2.3. PARBIEITE

¥ 32 Il BB E H IR BE N L 700 N EAL(C ) M B R S RmiAIa T 4G H). W EE NEY
YETFANE 4 mllkg-ho C 418 LETCHTATIA SO0 AT R AR U5 22 3% mABP. CVP $8 SN, B EanF:
47 mMABP > 65 mmHg H CVP > 12 mmHg, WA 43 # mABP <65 mmHg H CVP <8 mmHg, |5
5% 5 1 25 VA 200 mil T~ 15 Zp byt e B, BV A RS B, BLARIARR; # CVP > 14 mmHg
{H mABP < 65 mmHg, W% T % HE FARER S EIE4ERE SNk . G 20 535 75 0 A 51 ST I i AR 4
H# SVV.Cl K& mABP 5§ S4ME, B A5 R R : 5 SVV < 10%. Cl > 3 L/min-m? H. mABP > 65 mmHg,
WA T4EE; 25 SVV > 10%H CI < 3 Limin-m?, W4T 5%k (AR (AT 200 ml T 15 43 Bl 52 5,
RS R R O, ELAEIARR % SVV <10%(H Cl <3 Limin-m?, 4 FEHE FIRER L BREE
CI >3 L/min-m?. P20 &3 75 JC T AR IR A A R MBI AT 4 RV . P 258 3 R P AR I 1l e 3 ) 22 28 Ak
T LA S M T 259, ARSI SRR IS /b AR . FFEF IO, a5 S i R B el s, SRR
ARLLAAR. ISR HBR ATTE S MR S AR LR BN ) 2 TR S N AR T .

2.4. MEIEIR

1SRRI — ARG R BERE, ARAdsk U AT(TO) JCHFRTHA(TL) 8%k S T s i Bk BELIT 30 min
(T2). T1E K 2 T s Bk T 30 min (T3). AR EE(T4) W5 2H £ 2 1.0 % (heart rate, HR). mABP. CVP, Jf
WSRFAREE, LM E. MRMAE. REMARE, SR, HiERRE. FECRERE
HUMGESEE] . S RAER. R 3 REJRE. K5 CRRT (continuous renal replacement therapy) & 4=
K J% ICU (intensive care unit) &3t H
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25. GiitFE4LE

K SPSS22.0 HAFHEAT B AL BE o 1E 4347 HE B2 TR AR B bR v 22 (1 £8) 3w, 21 8] EL iR A R4l
t R I6, JF IE AR S R LA A A e (U 237 ] BE (IQR)) e 7% » 3 2L 14] 1 22 S SR ] Mann-Whitney U 4656,
ZH AN R I ) fS S B B F B 5 5 2 0T o 0 SR DU (B 0 B0, dLIR] EL iR F R 7 56
B, Fisher #fiIHEZ%, P <0.05 RHHZEREESITFE L,
3. &R
3.1 —HgEE

Table 1.Comparison of general data between the two groups (n = 16)

1. MABE—MRERIELE(n = 16)

H A FER (D) A (BI1%) BMI (kg/m?) MELD %4> ARAETHUEF(umol/L)
C#4 48 +11 11/5 24.26 + 3.60 15.14 + 7.98 66.07 + 11.90
G4 52+9 12/4 23.98 + 3.01 20.75 +14.11 67.25 + 14.53
P1E 0.42 0.98 0.82 0.19 0.81

VE: MELD ¥4 & RYITHHER,; BMI: RFTEE.

WAL R RS . Y. BMIL RET MELD $F5r KB K- B R WA R 485 2 7(P > 0.05), W<
1

3.2. RepMiREENHFIERR

Table 2. Comparison of intraoperative hemodynamic indexes between the two groups (X +s, n = 16)

2. MEBEARPMRENNDFIEFREEB(X +5, n = 16)

EisLn 4H 5] TO T1 T2 T3 T4
HR(X/I4Y) (of: | 67 +11 80 + 12 96 + 16° 89 + 10° 79 +10
G4 74 +10 79+10 102 + 9° 93+ 7° 787

mABP(mmHg) C#4  7756+13.75 84.63+1095  87.62+881 80.19+9.83  87.94+12.45
G#4l  7893+11.90  83.80+9.56 85.80+9.12  8167+12.84  88.67+09.11
CVP(mmHg) c4 7.39+1.41 9.62 + 2.24 6.06 +1.40°  10.31+227%° 956 +2.85°
G#4 6.81 +2.07 6.87 + 1.55 4+0.65% 6.67 £0.72" 6.07 +0.88"

" 5 ToAHL, *P<0.05; 5 AL, PP <0.05.

P HR 347E T2 Je T3 LJH(P <0.05), ZAREME B ARFI/KF. B EH mABP AR H A LI i
)P > 0.05), BN AL S CVP £ TO AR WIS Z2 5% 78 T1 i G A% CVP WAL T C A&
7E T2 P4 CVP ¥ (KT TO (P <0.05), H G#E# CVP HERALT A 4H(P <0.05); £ T3 K& T4 i,
C##E# CVP HE & T T0, G4lE# CVP 5 T0 B E =5, HEZEKT C4l(P<0.05), W& 2.

3.3. RPHAE., FARAE
5 CHML, GHBEAERPRMAEMANE., RPREWE/D, ZREEGIFEX(P<0.05); WAHE
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FARPLAMMPMAN T, MIRMAE. WA, & & AR KR WIS 2 7P > 0.05), 1% 3.

Table 3. Comparison of intraoperative volume and operative time between the two groups (X +s, n = 16)

F3 MABERPHANE., FAMEEE(Xx+s,n=16)

A3 wREO) nEEm)  pagAge) TERAE wagm)  gEe)  TATE

C4l 497+421 294.38+242.15 2771.88 +450.17 233.68 + 70.81 858.44 + 330.18 1051.25 + 435.75 7.31 +0.68

G4 5.93+577 367.67+129.85 1918.01 + 300.48 150.74 + 60.37 831.33 + 267.89 705.48 + 343.18 7.13 +0.47
P1E 0.34 0.174 0.03 0.36 0.81 0.02 0.84

3.4. RitHAR

Table 4. Comparison of postoperative conditions between the two groups (n = 16)

< 4. FHBERBEERLE (N = 16)
5] RSP ES BT R] HEERAEE RE3IRARE ARJE CRRT R ICU {3 Bt 1]

(h) (%) (ml) (%) (d)
c4 4.45+2.33 31.25 2647.52 + 123.47 12.5 3.73+1.17
G4 2.81+0.68 0 2704.43 + 101.75 0 3.45+1.32
P1H 0.01 0.043 0.16 0.48 0.54

E: CRRT: ESEHEEAUGIT; I1ICU: HAEWRY b -

5 CHMU, GHEZEARGHMIES R, FRHEEREMKEP < 0.05), HHBHEARRE 3 RIKE.
ARJG CRRT KA K 1CU {ERBE I [ oR WL W2 % 7P > 0.05), W& 4.
4. g

ESLD HB#H LA m OHEE . RAEERBL 7 08 B A B4 A, N2 N (AIRE . IR /K &5 30 &
SEZ 4 T BEA A B EA PR B K671, 85 R 2 AAEA RAEH LA EA 2 G0,
[Fff, ESLD &K EHYE FIRE. M NSRS AR ROE[5], A IEE 25 BURPEREIK,
DNYER A A ARAE T A2 AR HI W] BE 2 A7 AE K B MR S Ol . XFp a7 8“3 BRTTA EIRASES
NIFRAEA AR ERAR T Bk . BRI Z AN, DTS5 Jo I S LT R B Rk 22 1T ok B e >R 9 [0 I 5
SRR H T B TC I E A N R R VA CAYE R RO A ST o TR S DRI R K A T K )
TR, RERAT R & AR B A G, MU 5 S e, a8 i sk s ) o A it
JHF AR A7 B 45 51 S P VE VT 42 & 1iE (post reperfusion syndrome, PRS)HI & AE[6]. X6 A R M A H Kl 2 #B 45 T
FERE AR A B SR PRI A o BRI AR SRR 25 B A7 A 2 5 A S PRt K P s i i e 0 e o 5 M 40
RAE[T], AR T2 BRI AR N 2 35 06 2 51 e BRI R A A= iy AN P A L 28 Tk ' T e 3 vy 55 9 CBE 8]
i, FFRE AR A Hh RLTERA ORI B ) A e 1 2Rt b AT ARG RE v R A B0 . BEA R AR rp A i 3
Z KM HET mABP. CVP 2 VEAIGYT, T CVP 532 LoIhRE. AL M iy ). WA
SR R S T R R . IEAESRIET SV Cl I H AR SRR TG )T REie el . E8E . BURH I N
BERBERE, TR SR S EE 2N, 32 S ARG 5 R A7 B [9] [10] [11].

SVV & 11 LEAE AT Co I HT FA7 (1) B B AR AR [12] o 4 7R KT, Frank-Starling 2 4b T _EFABYEL,
2 U HY SRR R R IR, R SVV BUAROR: Ui ER AR, #iZa TP 58, Ao0ur st
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FHEELEN, B SVV Bl HEFLER, 2 SVV > 10%, —BERir A g, HAFEREE
95%, BURKTEIA 100%, LA 756 H 3 04T AH R AR 7 [12] [13] [14] CIAE N0 Ty B 1) B8 B2 4R A,
5 SVV 25 G BRI T O T RE S T IE BRI T, SRS AR S IR R R TR T [15]. AR IT
W, G B H R R ME TS AN S C HEE R AL G AL HR. mABP 25 B % 57,
5 G 4835 BRI Hdin NAR G e/ AT 5 BOR R &80 (P < 0.05), (HAR G IR &8 K& AR5 CRRT &
AR IERA WG S (P > 0.05), H B A E FIAURGE U 1A) & P46 2 B 2 P (P < 0.05). X #5tH],
BT SVV K Cl 1) ARSI ARG T BAAAR R R 50D, (AT Re e B AR WA A iR A, 7EF%
B A S5 S i 358 5 A 11 [ B AN 22 IR 17 S e i /D i B IR S5 ' TR AN A A R A

s EATR, ELMFEARFRAEA R NI T SVV K Cl B HARS FAIATT, AT DRI A Rl A
L, AR ThREAS 4 AR LA _E ek AR 5 AR I AR A A

SE K
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