FogE FH1l i [E EE Sp LR Vol.28 No.1

2019 4E 1 H Chinese Journal of General Surgery Jan. 2019
552 doi:10.7659/)issn.1005-6947.2019.01.011 - S IAREFIT -

it

IO £ f- Chinese Journal of General Surgery, 2019, 28(1):77-83.

BirSE ki e E2E T EMTIBRAR P RIMH

WAL, BUME', G, R, MRS, BT, REAE, Hik

£ ".‘5";_1 http://dx.doi.org/10.7659/j.issn.1005-6947.2019.01.011

[T ERFHEBES—ER / Aa b ARER 1AM (o8 ZAERE R AAZERBATF S Hw giad
ARG RERBAFAL TS, AT ERFELRRE; AHAARERRERBALE; HhbARERRE
SRR E ) 2 RERR, i K 410000

W O=E BE: WA RE (SVV) 5 %0 Bis S mRARIRIT (GDFT) 754 85 IF I I BR A H i)
IR o

Bk B 64 PIFWIAT G AFVIBR B4 (= 65 %) WML A HAL, AR rp 4y BIAT 46 il A% oo
ik EF AR (CLCVP 41) M SVV 48 S GDFT (GDFT 41 ) . Fe# P48 H RIEE S AT 5 min (TO) |
HEREEE (T1) o 58 AP M BEWT Ry (T2) |« JFEROCHE (T3) « FARZEMES (T4) 5 AHF R & I i
B2 SRR, DASOR R it . MR PR A L HF I 3 BT R ] A A
SR WABEN MR EAT M. 54 A TO B &SR 3h 12236 be L gk, w4 F 35 20 ik
(MAP) . .0 IkIE (CVP) 6 T1. T2, T3. T4 W] S0 W FFE, 0% (HR) £E T1 W A5
Wl FRE (¥ P<0.05) , CLCVP 4L AEH% (C1) 78 T2, T3, T4 WG B FmE (¥ P<0.05)
M GDFT 244 CIZE T1, T2, T3, T4 W [a] si B R Fhm (1 P<0.05) . PI4LE] MAP ., HR 7E 4 i [A] 51
ZRWIGI2EE L (¥ P>0.05) , {HGDFT 4L CVP 7 T3 BFA S & F CLCVP 41, CI7E T2,
T3, T4 WA 398 5 F CLCVP 41 (¥ P<0.05) o 54 H 1) TO BB A S Fe A b, Wigiai pH
FE T2, T3, T4 W] 53 B G FEAK, CLCVP 4L rbor bk i 00 A EE (S,0,) 7 45 B[R] A5 3 T8 B
Ak (¥ P>0.05) , GDFT 41 Sy0, 7E T2, T3, T4 if[a] 539 0 8 7H i (39 P<0.05) , W4l il FLig
(Lac) fET1, T2, T3, T4 fa) S50 8 I (1 P<0.05) o WIZLIa] il pH A5 4% I ) o5 44 0 B
25 (¥ P>0.05) , {H GDFT 4H S 0, 7E T2, T3. T4 i [l S8 B 55 T CLCVP 41, Lac 7£ T3. T4 I}
(]2 B AR T CLCVP 41 (35 P<0.05) o PHZLAMIARIE . IR . ORISR | PRI G225 (3
P>0.05) , {H GDFT ZH i it/ T° CLCVP 241 . JHF il iz BE T i) 82 T CLCVP 41 (3 P<0.05) .
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Abstract

Key words

Objective: To investigate the application effects of the goal-directed fluid therapy (GDFT) guided by stroke
volume variation (SVV) on elderly patients undergoing open hepatectomy.

Methods: Sixty-four elderly patients (265 years) undergoing elective open hepatectomy were randomly and
equally assigned to two groups, to receive the controlled low central venous pressure (CLCVP) technique
(CLCVP group) and SVV-guided GDFT (GDFT group) respectively during operation. Hemodynamic and blood
gas indexes were compared between the two groups at S time points: S min before anesthesia induction (T0),
immediately entering the abdominal cavity (T1), the second hepatic blood flow occlusion (T2), starting closure
of abdomen (T3), and operation completion (T4). Other variables such as intraoperative blood loss, amount of
fluid infusion, urine volume and time of hepatic blood flow occlusion were also compared.

Results: The general data of the two groups of patients were comparable. Compared with the hemodynamic
variables at TO time point within group, the mean arterial pressure (MAP) and central venous pressure (CVP)
values were significantly decreased at T1, T2, T3 and T4 time points, the heart rates (HR) were significantly
reduced at T1 time point in both groups, and the cardiac index (CI) was significantly increased at T2, T3 and T4
time points in CLCVP group and significantly increased at all T1, T2, T3 and T4 time points in GDFT group
(all P<0.05). The MAP and HR showed no significant differences between the two groups at any time point (all
P>0.05), but the CVP at T3 time point, Cl at T2, T3 and T4 time points in GDFT group were significantly higher
than those in CLCVP group (all P<0.05). Compared with the blood gas variables at TO time point within group,
the blood pH values were significantly decreased in both groups at T2, T3 and T4 time points (all P<0.0S), the
central venous oxygen saturation (S¢,O,) showed no significant differences in CLCVP group at each time point (all
P>0.0S), but was significantly increased at T2, T3 and T4 points in GDFT group (all P<0.05), and the blood lactic
acid (Lac) levels were significantly increased at all T1, T2, T3 and T4 time points in both group (all P<0.05). The
pH values showed no significant differences between the two groups at any time point (all P>0.05), but the SO,
values were significantly higher at T2, T3 and T4 time points and the Lac levels were significantly lower at T3 and
T4 time points in GDFT group than those in CLCVP group (all P<0.05). There were no statistically significant
differences between the two groups in the amounts of crystal fluid, colloidal fluid and total fluid and urine volume
(all P>0.05), but the intraoperative blood loss and time of hepatic blood flow occlusion were reduced in GDFT
group compared with CLCVP group (both P<0.05).

Conclusion: In elderly patients undergoing open hepatectomy, using SVV-guided GDFT can stabilize the
hemodynamic status, improve the blood gas indexes and reduce intraoperative hemorrhage and the time of liver
blood flow occlusion.

Hepatectomy; Hemodynamics; Blood Gas Analysis; Goal-Directed Therapy; Aged
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U A, B PR B i s A R A (4) ASA
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D HESA /min . F52E5 minld [ (4) &AL EBMI
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>35 kg/m®. Kf A B B OR FH R ik B AL BT 3K R
ML M Wi4l: CLCVPAL X GDFTAL, #4132,
CLCVPZH 2151 8 35 AR 58 A AN BUAT U e i a8 i
W58, GDFTA 245 F8.35 73 5l U BLAT VTR AR A ik
B R A, AL BRI AT SR 3R 3041 .
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T B AN R T A AR R G . IR
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i SRR B %%Tﬁfn%lﬂj%*ﬂﬁr\lj\]ﬁ%
RIS Ik . PO EKE (CVP) o Pk
Bl Ik 3% 42 55 B 2 5 4E Flotrac/ Vilige 5 4 W I 5 1
SR, WS ETE F A, W SRR A%
W B A BEPSCLC VP Vilige . P 20 44 2% FH # #8 HAH 7]
FRFE25 )75 2 sy . PFIRSE: R E2 L/min,
TSRS mlkg, WEPFLE1:2, BP0~ 120K /min, PF
KAKCOSE (PyCO,) 35~45 mmHg (1 mmHg=
0.133 kPa) , RIIHME GBS dEFriii =36 C,
/AR RE>0.5 mL/kg, IMZLHEMH>80 g/L,
CLCVPZH i [A] — BREE A7 CLCVPANG, 4 H55F 35 3)
k& ( MAP) 65~100 mmHg, CVP 2~8 mmHg;
GDFTHEHRISVVIES%~20%, LEF8% (CI)
>2.2L/ (min + m®*) (1) .
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Figure 1  Fluid supplementation scheme in GDFT group
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B Amy it PR R I8 « il 2E (x+s) R
AN, AR ECR R R 0 s T B R ARRR R
] FE B SR xRS, X RN AT A IE A
Bl ok HAE S BB AIR 5 . P<0.05 M 22 R A 41t

FOVREVSEN
RN,

2 & R

21 MHABRE—MAEMLEER

PIAL R E ARG . ML R EFE S (BMIL) |
ASASY % . Child-Pugh%rg . &IFHE . I Fh
k. BAEFARALEFARTAH LS T2 (B
P>0.05) (1) .

R1 WMABRE-MBEIALLE (n=30)
Table 1 Comparison of the baseline data between the two

groups of patients (n=30)

ivis CLCVPZH  GDFT#4  t/x> P
PR [n (%) ]

3 16 (533) 13 (433)

& 14 (467) 17 (56.7) 0601 0438
AR (%, x+s) 7013+3.16  6927+298 1093 0279

BMI (kg/m®, x+5) 2335+ 1.77 2425+173 -1.975 0053

ASA 5%k [n (%) ]

i} 7(233) 3 (100)

I 23 (76.7) 27 (90.0) 1920 0.166
Child-Pugh 734 [n (%) ]

1% 26 (867) 28(933)

2% 4(133) 2(67) 0185 0.667
BIFHEAIER [0 (%) |

Wi PR 4(133) 8(267) 1667 0.197

o ML 9(300) 13(433) 1148 0284

LM 5(167) 3(100) 0144 0704
PZWrn (%) ]

R 11(367)  7(233)

% 19 (633) 23(767) 12700260
BREERHF AL 4 (133) 6(200) 0480 0488

(%) ]
FARFAn (%) ]

JFEEYIBR 8(267)  10(333)

AR 16 (533) 16 (533) 0622 0733

S =M1k 6(20) 4 (134)

2.2 BT ERFAMT S S FEIREER

H& ATOR [ s tbE, MAMAP, CVP
FET1, T2, T3, T40HE SHHETHE (Y
P<0.05) , HRZETIW M S 8B FHK (4
P<0.05) , CLCVP4LCI#ET2 ., T3, T4} [H] 2 B
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WItE (¥P<0.05) , MGDFTHCIFETL. T2,
T3 . T4 S8 8T & (¥P<0.05) o P4l
MAP ., HRIE& B i 2 S LG HH¥ E X (8
P>0.05) , {HGDFTZ CVPLET3 M ] 5 0 g &5 T
CLCVPZ . CIFET2. T3 . T4Ia] 5340 &5 F
CLCVP4] (¥P<0.05) (#£2) .

F2 WAMRHHNFIEIREE (n=30, Txs)
Table 2 Comparison of the hemodynamic parameters between

the two groups (n=30, X+s)

ZH CLCVP 4 GDFT 2 F P
TO
MAP (mmHg) 10057839 10217885 0517 0475
HR (YK /min)  7857+922 7893907 0024 0877
CVP (mmHg)  9.07+162 923183  0.140 0710
CI[I/(min*m’)]  2.86+033 292033 0600 0442
Tl
MAP (mmHg)  8690+1000" 9023+757" 2119 0.151
HR (K /min)  7447+612" 7453+617" 0002 0967
CVP (mmHg)  663+145"  697+192" 0576 0451
CI[L/(min°m’)]  3.01+033 3.13+036" 1707 0.197
T2
MAP (mmHg)  88.10+929"  8970+9.80" 0422 0519
HR (K /min) 7507571 7663703 0898 0347
CVP (mmHg)  580+158"  627+212" 0935 0338
CI[L/(min°m’)] 3.09 033" 329+033" 5184 0.027
T3
MAP (mmHg)  94.17+9.84"  89.83+941" 3039 0.087
HR (% /min)  7713+598  77.77+736 0134 0716
CVP (mmHg)  527+129"  627+160" 7147 0010
CI[L/(min°m*)] 3.16 035" 336+037" 4870 0.031
T4
MAP (mmHg)  9553+826"  9247+958" 1762 0.190
HR (K /min)  7457+625  7497+755 0050 0824
CVP (mmHg)  807+1.60"  733+179" 2809 0099
CI[L/(min°m’)] 3.08 £0.38" 339+035" 10327 0.002

e 1) SF4 T0 WA g LA, P<0.05
Note: 1) P<0.0S vs. TO time point of the same group

2.3 AT ER MSIEIRIER

5 AMTOR RS, MAMmpHEAET2 .,
T3, T4W ] AU R FEAL ($P<0.05) , CLCVP
Sy O, 1E 45 B[] S35 T W) A2 4k (¥P>0.05)
GDFTZSO,7ET2 . T3, T4HF[a] S0 B I e (5
P<0.05) , WdlLacfET1, T2, T3, T4H}[a] 5350
BIHE (¥P<0.05) o PH4LIA] L p HAE 7E 45 B i) 1 2
T 225 (¥P>0.05) , HGDFT4S 0, 7ET2 .
T3 . T4} [E] S8 & FCLCVPAL, LacfET3. T4
AF (] 45 B AR T CLCVPAL (3P<0.05) (#£3) .
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®3 FWAMSIEIRILE (#=30, ¥=s)
Table 3 Comparison of the blood gas indexes between the two

groups (n=30, x+s)

SR CLCVP#1  GDFT 4 F P
TO
pH 747+005 7.46+006 0.014 0.908

SO0, (mmHg) 71.67+3.37 7093558 0.380 0.540

Lac (mmol/L)  0.80+021 0.78+021 0.136 0.714
Tl

pH 744005 745+0.06 0352 0.555

Sev0, (mmHg) 72.80+3.34 73.00+4.54 0.038 0.847

Lac (mmol/L)  1.10+£025" 1.12+024" 0.174 0.678
T2

pH 7.40+0.07" 7.42+0.05" 2211 0.142

Sev0, (mmHg) 7270 +3.54 74.77 +3.88" 4.647 0.035

Lac (mmol/L)  1.45+032" 131+027" 3.509 0.066
T3

pH 7.38+0.05" 7.41+0.06" 4326 0.042

Sev0, (mmHg)  73.07 £3.50 76.03 £2.79" 13.228 0.001

Lac (mmol/L) 1.72+027" 149x0.36" 7.758 0.007
T4

pH 7.42+0.06" 7.42+0.06" 0.248 0.620

Se0, (mmHg) 7253 +3.16 75.70 £3.29" 14.450 0.000

Lac (mmol/LL)  1.70+031" 1.53+0.33" 4.431 0.040

Hi: 1) SR TO WHFLG AL, P<0.05
Note: 1) P<0.0S vs. TO time point of the same group

2.4 HARPIEIRIEE

PR . AR . B R R . R CSE
2R (¥P>0.05) , (HGDFTH H i & /> F
CLCVPZ . J i i FH W7 BF 8] T CLCVPAL (3
P<0.05) (%£4) .

x4 FARPEMIBIRILE: (=30, x+s)
Table 4 Comparison of other intraoperative variables between
the two groups (n=30, X +s)

ZH CLCVP 41 GDFT 41 17 P
FRAWE (mL)  82667+123.00 88015680 -1.132 0257
AR (mL) 72000+ 12149  690.00+ 12690 0974 0330
Sl (mL)  1546.67 +201.26 1570.00 +249.690 0399 0.692

HifE (mL) 51000 +£244.03 39333 +18925 -1972 0.049
pRi (ml) 540.00 £ 17340 4733317991 -1559 0.119
s v
Hm(f'mﬂ%ﬁ_ 4583 +7.18 227+631 2043 0046
Fs(E] (min )
3 it i

MCVPEISV VIR G UIER AN, i R T A2
— HAE TR A B A b ok A
BLA A a7 RS, A0 AR AL 9 A A
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J7 o SVVIB i — @ nt [ A E (SV) 17AE
SRREE, MG 2 B 00T 48 bR R UL M B H T a2
A, B FCDFTRHE . R ERESN
febn Z —, I B 175 8 W SR X Wb IR A B 45 £ i
O 4RI 52 L BRI VR AR A OGO K ORE B B AR A
) P o R R NS TS B gl AP O €
) GDFT A AN R A28 AR v il i 2l 75 5, 315
FU Ak it 5 2 728 P it i sh 7 2 A R
MHEFR: MAP., HR., CVP, CI, HHcUh.OIhfeR
SERETMIEIRZ —, RREMEN R BHLIRSSE Sl
SIEEIE O W AR T A5 AT T P4
MAP ., HREK B TG IT2% 255, WIALTOR [|] 55
MAP W] T HAB ] 55, PIALT L A S HRELTO
W R, FRFMACVP, CIHEA Gt %S,
GDFTZHCVPHA B & FCLCVPL, H W TOM a] &
CVPH] & T H AT 8] 4 ; GDFTZHCIE TCLCVP
41, CLCVPZLT2, T3, T4H}E] &5 C1E T TOH A
A, GDFTHTI., T2, T3, T4ETOM B JF., &
o, PAIMAP . HRA 0] 85 A8 1k 3 2% B iR
W2 WE AR e, R AMAP, HRILE
TG ES, MCVP, SVVIEEZESR, aJhEE
CVP. CIVERR R FMAPKLHR; M4ICVP,
CIERIME LR LG22 %, M GDFTACIZET2 .
T3, T4 CLCVPAF, VW GDFTRESE T 4R ff
LR T ) T e L i 25 i o RS . Bl g5 R &
B, SVVHEFAGDFTHERR A & 4F I BR A i
B 1%

TEMFVIBR AR A, 5 R HIBEL BT 1l 3 &2 CLC VP
AR 25 A DA AR i o B 2 2 I
i ARG O N AN = I 11197 2 vl 3 N R Bl
W I il 3 i 7 K2 R 2R, AR BESE ASR 28
(55— HF 1 T Pringledk . CLCV PN X A S v
T, GElRmAREANRE . A2, %
MLacTt &, 300 AR I KiE . B> 215%
WIS ¢y O, 8 TR G i JDk I 420 76 0 B2 AT B 4 i 1) DRy A
B RRRE RO, RS E S, NH A
7o AWFFTEEREY . WAHMpHILH B4 i1
S, MZHTORT2, T3 ML TARE AW W & GDFT
HSy0, i & TCLCVPA, GDFT4T2. T3. T4
B 18] 25 S oy 0,8 TO Tt [AIBFCLC VP4 Lac i 4
TFCDFTH, T3, T4MHfE S CLCVPA Laci T
GDFT4l. HHRLac. SO, A HE Sz we J5 30 20 41 3
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S SRR S A BV R E A DU R A R R
NGDFTHE M MU A A — S FE T, (0 20 U0
B, PR RS AR . R . R R R
WX B R, (HCDFTY At il & . BF i 7%
BH W7 ] /0 F CLCVPAL, X #2278 Pl 45 31 22 H AR
AIAEAN VRN 2 . WA R R T B TR R
FHCLCVP AN J7 %8 £ I 52 5T B35 Wi 17 38 5 a8 43 R 1)
VAR, T S 5T W R A o AR A
. [ R GDFTRE 1 40 W7 L A4 i 25 Bk 2
I K e 3 o AR

SVVHE 31 GDFTHEF2 & & 4F U1 B A i
A 1 aE, BCE MR AT, 0 R s i B i
Tt BEL T B 8] o 30— A Ak 4 R RS =T o e R
SANEEEL S AR A PO, AT DI B AN 1 S %
WA o A HBOE R M 25, D g T RESS
A HIF 5 38 3 R T U0 B F 9 5 R R A PH A 4
Feo SRSV VR W LU ALK () @R
=8 mL/kg; (2) Jo A MW AY AL E AL
(3) Oy FFD M A H BT BN T TR
%=, 1CU, RNETESFE AR SR . A0F
g8 B WO AT DD B SR AR AR 4, 9F
PR £ ZAR AR ST, R KCDFTX &
A TF U0 B R I I & ORE B3z A 9T R % 3K 3
O SRR B, B A R 2 b R AR TE A i
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