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ME. B 2 AT SHEIE (CLCVP) HARMBIESIT IR A, 23mEH2 R 5FA
JEA R, EARIFEZEEFZARA P AlefZFMH (CDE) WA LR, ik AFWTHERRIESAT
Wik R o 4 o445 %mAﬁapw%aM%)&#CMNWHU%m B474), MARFHRALREHS
FRIREE . 2 B AL AR AT (T‘,)\ HFAEHE S5 min (T) BEE T 300k & HAKALE 5 min (Tz)\ F
A3 JE 5 min (T,). PIAFHT 5 min (T4) [A4 543 CLCVP, F#bk/E (CVP) #£HE£5 cmH,O MW ; B
MAEFHCVPAEEFLE], WIFERE5min (T,) FARE (T, WhishhFEL, BALFE (150, F
FHEZE RN, LECDEMA AE N, KBS BRNEHF T (PACU) AF R, KRG A FEALEDLIES
(VAS) 2440, REBRF., BofRatF R AERL, 4R BAZFFHIRE (MAP) ET,. T Fo T 05
BT SR, BETHEAZLMAP TREHR, RAEF LK, ZRFALTFEL (P<0.05), AL
F1SO,ET,. T. 7T B ST, 0 AR, HAAKKENRE, ZHALTFEL (P<0.05), ALLCDEA A
REBZ (35.6%F4.3%, P=0.001), FEZGYERNFRBAG (48.9%F219.6%, P=0.003), ALK
Rek X A BEBUZ, EFALTFEL (267%48.7%, P=0.024), £5i& iEJA CLCVP & K69 ML S AT
WK, BF I BAT I R T L A& & R F 1SO,, 3AmAKF CDER £ %,

FER . PSHIRE ; R R BER  MRSe A
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Influence of controlled low central venous pressure on cerebral
oxygen saturation in patients underwent laparoscopic hepatectomy

%

Hua-yan Lii, Chong-hui Hu, Zhi-jian Lan
(Department of Anesthesiology, Jinhua Hospital of Zhejiang University, Jinhua, Zhejiang 321000, China)

Abstract: Objective Patients underwent laparoscopic hepatectomy surgery under controlled low central
venous pressure (CLCVP) may be at risk for adverse neurologic events due to cerebral ischemia. In this study, we
sought to determine the incidence of cerebral desaturation events (CDE) during laparoscopic hepatectomy surgery
under CLCVP. Methods 94 patients scheduled for elective laparoscopic hepatectomy were randomly divided into
CLCVP group (group A) and non CLCVP group (group B), 47 patients in each group. Total intravenous anesthesia
were used for the two groups of patients. The hemodynamic changes, the regional cerebral oxygen saturation (rSO,)
and vasoactive drug use were recorded before operation (T,), 5 min after tracheal intubation (T,), 5 min after 30°
head high foot low position (T,), 5 min after skin incision (T,), 5 min before hepatectomy (T,) (group A controlled
the CVP within 5 cmH,O, group B controlled the CVP within the normol range), 5 min after hepatectomy procedure
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(T,), and at the end of operation (T,). The incidence of CDE, extubation time, post-anesthesia care unit (PACU)

recovery time, visual analogue scale (VAS) >4, postoperative agitation, nausea and vomiting were recorded.

Results The mean arterial pressure (MAP) in two groups at T,, T, and T, were lower than those at T,, and the vaule

of group A decreased more significantly at T, than group B, the difference was statistically significant (P < 0.05).

The rSO, in two groups at T,, T, and T, were lower than those at T, and the decrease in group A was more obvious,

the difference was statistically significant (P < 0.05). The incidence of CDE in group A was higher (35.6% and 4.3%,
P =0.001), and the incidence of vasoconstrictor using in group A was higher (48.9% and 19.6%, P =0.003). The

incidence of nausea and vomiting in group A was higher than that in group B (26.7% vs 8.7%, P =0.024).

Conclusion Laparoscopic hepatectomy with CLCVP is associated with significantly reductions in rSO, compared

with values obtained in the conventional laparoscopic hepatectomy, CLCVP is associated with high incidence of

intraoperative CDE.

Keywords: central venous pressure; hepatectomy; laparoscopy; cerebral oxygen saturation

HAT, MRS TIHIBRARC T Z 0 TG,
FARBY IR KUEG 2 A AR L, BB VIBR AR YT
At ge P & SRR (2020 W) HEREAR v A P
iill PE AL 0§ K (controlled low central venous
pressure, CLCVP) AR, W] d5 KRR L M sk 0 AR b iy
M. IR CLCVP BRI A TER Z 058 i 2
ESE, HI2 5 DAY ™ M 4 R G0 KRR A i iER
SEPE CLCVP 1Y 32 B4 it FR ) 918 B 1 25 o A Al
B, P15 CLCVP IRl LB K R REAT, O
R 2 B 2 AN TSl A M A TS [ AR A AP
H, o AR T2l H 2 Trendelenburg {37, B2y
30° 3k AL, AR 25 T B ARk — 2L
OIS ST 22 0 28 R GE T ACE Y RSB

fdt AT LL AP GIEACINAS 1 i A ML FI - (cerebral
oxygen saturation, 1S0,) S RHE T BURTE bR,
REAE 1% S TC O 1 S WA ZH 2l 1l BRAECIR S, 7 BIEU)
A RS G 2 i A3 (cerebral desaturation
events, CDE), BLC ) Z W H TGS XETF R (F
TEM G RGIFRAE) B CDE KB, e O IESH
B TP R S MRLSETRE, 32 J CLCVP ORI
JEBERTFUIRRA , AR E IR TR i KUK, (B R |
KTIZEKBEAR TS0, TR . AR
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1.1

2 BeA TR A s e T IF OB AR 1 B 94 1), R B
MLERR 53 CLCVP A (A 4) FidE CLCVP A (B
H), %470, Fi38~76%, (KE 46~94 kg,
G517 S L < T of
Anesthesiologists, ASA) ST N H., A 14
BEAR P RN RE " E IS, 1 FREAR A
E 4 5 U 45 ) (systolic blood pressure, SBP) >
90 mmHg, LK fFEH CLCVP AR, TULHERS, W&
gy N 45 5 B AL AT LB ER G OR Pl & R T
1000 mL, TUAHERR, WANA466], MEHE M
TOLILES, 2R g EE L (P>0.05), BAML
Yo R 1. GIARRE: DINRE . FEDhEEA WL &
SHH ARG IFIINAERIEE . HEBRPRE: AR
# k% (central venous pressure, CVP) ANEER3 HExr
T A PR RE4ESS SBP > 90 mmHg 35 ™ 5 JFE I
PR KW CGHIME > 1000 mL) #; HEETT
ME# . AT B3R EE e B2 B ikl (No: 2019
BHEE 16845 ), I 58 MK IEEE NGRS .
1.2 &EFH*®

120 JREREF ANEEE R, A ar ik
fiE, FFRCAMEREK, SRR AT sl ik 2 K A 5 py
FRK R, ARSI NEIK S, 3 A B3
Jik Ifit [ K CVP. R H FORESIGHT 3t £ b 28/ 1% 1%
(CASZAH], EED) W SO, Wk a5ET
HIARIM, JES A1 em, BREES . HORERIKIE
SEFISRIE 0.8 palkg . MRFEPKTR 0.3 me/kg FHITARAS PR
BTl 0.3 mg/kg e B RATHIMGE S, WEM
SR8 ml/kg, WMEH T = 2, P87 AR IR AR
T A Bk 4> & (partial pressure of end-tidal carbon
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Table 1 Comparison of general data between the two groups

41531 Rk P (B2 1) G iFi/em R di/kg ARATMLEA/ (L) ARJFMLTEH/ (/L)
A% (n=45) 60.3+8.3 28/17 164.7+7.2 74.6+9.9 131.1+15.8 115.9+12.2

B4 (n=46) 60.8+9.8 26/20 163.6+7.6 75.5+10.1 132.4+13.4 111.9+11.2
G 0.22 0.317 0.70 0.43 0.41 1.65

PE 0.823 0.580 0.487 0.668 0.683 0.103

T A XE

dioxide, PetCO,) HEFFAE 35 ~ 45 mmHg. FREFA S5
FNFAR I AR I B Trendelenburg (80, 24 30°3k &
A

122 AL SR BRI R ek A8 BF 0l 25 4 L R
PR T RAEE A S TE, B CVPHERIAES cmH,0 LA
W, TEUIIFET ™A% R, AR ZLER AR
& DR o 70 JRR I 753 T o A 3 455 U 7 100 ~ 250 mL,
JBR B 5 S T A S B o8 A B T R 4R AR 1.0 ~
2.0mL/ (kgh) . FARFFMG B FNERT, MRS
CVPLTiE AR, DhE— LU/ s 2 at, Qs
ISARER R BAME, ZEDIRETLL0.5 ~ 1.5 pe/ (kg min)
) S AR KR SR Hh K CVP T 2 B AR L
TEFE ] CVP By 2 F2 1, 1 SBP X T 90 mmHg # &
I min, 25 THIDKEESFHEZ RS mg B2 A
FAREE 100 pe) o IR i F 20 mL/h 5 SBP Ik T
90 mmHg # it 1 min %4 3K, JH 200 mL i 4 v
BT . YIRS REIF S R LS, A B 2 T 2
1000 ~ 1500 mL/h, PREPKZ M7 5, {f CVPIKE 2
5emH,0 LA E,

123 Bz ARPLI8~10 ml/ (kg+h) ) # %
20 LAY LA A SRR R, (i CVP 4ERE7E IE
WILHE (6~12 emH,0) 0 RIPHTHiZFRE . A
T 2 T e R PR T T AR ORI, (e A b U5 4
(bispectral index, BIS) W PR R 2 BIS {HAE
45 ~ 65,

1.2.4 CDE AREFERSE B SRR G
J7%  (post-anesthesia care unit, PACU) . rSO,FEml{E
N E R E O [CPEML, PRk
(mean arterial pressure, MAP) % S A 1o Femit E 1)
20%, PetCO, 4 35~45 mmHg, W A & W N
50% ] 1 min P SO, BF-34{E . CDE 150, T FE=HEfil
{ELIY 20% B < 55%., 4% CDE Y, 7] R U ki

FHTHEZS ORI S mg s L& 'S FIREK 100 pg) 5%
FHAR R T -
1.3 WMEEIEHR

WA B E AR (T,) . MK FERE R
5min (T,) . BHE T30k MEAE 5 min (T,) .
FARYIEZ G5 min (T,) . YIHHTS min (T,) (A4
Jiti CLCVP, CVPEHITES emH,0 LI, BAI4ERFCVP
FEIEH G . VIHFE5HE S min (T,) FIARYE (T,)
(1) L3 2 F1 2 A ARG B, 30 5% rSO, FIILAS 15 P 24 ) fi
FHAE B . 18 5% CDE 1) & A 0L, 0 s 48 i [R]
PACU & J5} ] . PACU & IR ML LI 7) (visual
analogue scale, VAS) > 44y RIGEEsh . MO AR
M RANEDL . PAEHTE] . AR FH RS2 ) 2 B
PR A T ]
1.4 SFHitEFE

TE ] SPSS 25.0 B i HHAF 3 A kiedls, AEAS R
PASS 11.0.10 37155, MREFHLEE, A AR S0, &
He R K 25%, BHL K 5%, P BRI KUE R 0.05,
KB 2L AE M 0.8, Al TTHAEAR T2y 94 i), 1T BE Rl 2
Shapiro—Wilk K5 & IESAm, IR « bnifi 22
(xxs) Frn, PILLI]HLECR IS, FEAS A5 56, 21
A5 B A LR FHEE B S 5 22007 5 THECRORELAAA)
(%) Fm, KA KK Fisher B VIR . R
Z I & Logistic [1 1943 B i 16 16 s 55 DD bR A J R
HOEOD AR & A SR N2 . P<0.05 AEFAS

AR
2 R

F4E B E B ARBEXIEIRIL L
PHZH R TR ] | BRAEIS ] AW 295
TE] AR R AR SR AR i e R PR

2.1
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LBz, k2,
2.2 MABERERRMREHFR SO, T ER
Wi BB MAPTET, . T FT A S 34958 T, i 4
ik, HAET, A A4IMAP R, 25 A%
E Y (P<0.05), AT, T,. T, T, S0 R
(heart rate, HR) BB TP, R AHITFE XL
(P<0.05), P41 CVPFET, . T, AT 55 T, i
G, HAET, AT S A AL, Z2Ra50
B (P<0.05). PAHBHEM SO, 7ET, . T HIT,

AT B RS, HAARRICEI S, ZRA%0TE
X (P<0.05), W33,
2.3 HWMABEFABEXBERILE

A 2% B 2HAT B i 4 CDE &A= ZF1 7T 2451
R, ERAEGIFEEL (P<0.05), W4LBEERFK
AL Bl ORI kAR RS, 2RISR
B (P>0.05), ZEE%EEL LR EAR, A4
MBHATE, ERAGIHE XL (267% F18.7%,
X'=5.07, P=0.024), L4,

*2 WHEBEEARHAHEXERLEER (x+s)

Table 2 Comparison of perioperative related indexes between the two groups  (x + )
205 FARME ] /min JERBEI ] /min PAE W] /min S IR A] /min
A4l (n=45) 200.5+22.3 230.8+22.4 16.1+3.9 57.9+12.4
B (n =46) 203.59+26.8 237.9+26.6 15.3+3.1 53.9+16.3
] 0.60 1.36 1.09 1.31
P{H 0.549 0.178 0.281 0.194
4151 AR R AR TR /m L AR AR TR /mL AR i /mL PR mlL
A% (n=45) 1 388.9+257.8 480.0+99.1 215.6+141.1 222.9+90.5
B#H(n =46) 1 454.3+323.7 481.4+146.9 263.04+162.8 260.2+111.7
A 1.07 0.02 1.49 1.75
P{H 0.289 0.987 0.141 0.084

#*3 MABEARNSMRNNERSO,ERFERILE (v+s)
Table 3 Comparison of perioperative hemodynamics and rSO, changes between the two groups  (x +s)

28331 T, T, T, T, T, T, T, FIH P&
MAP/mmHg

A4 (n=45)  90.9+11.7 92.0+8.7 88.0+11.7 87.149.3  74.8+10.8"%  73.5+10.9"  80.9+10.5" 2294  0.000

B4l(n=46)  91.2+12.8 80.4+12.5 88.4+12.6 88.6+13.4  82.9+154"  77.1%155"  81.6+12.5" 6.58 0.000
HR/({X/min)

AH(n=45) 771100  78.6x11.3"  745+11.5”  73.149.4%  804+12.6°  785:168  67.6£19.0"  4.83 0.000

B4 (n=46)  78.748.3 737109  68.5x11.2"  67.5£104"  70.4+15.7"  745x129  68.0x13.7"  5.48 0.000
CVP/emH,0

A4l(n=45) 7.9+2.2 8.6+2.3 6.8+1.6" 7.1£2.1 29+1.0"% 35414 8.5+2.8 60.84  0.000

B4l (n=46) 8.1+2.7 8.5+2.6 6.6+2.6" 8.5+2.9 6.8+2.8" 6.3+2.7" 7.843.4 491 0.000
1S0,/%

AZl(n=45)  73.946.6 76.5+4.1 74.6+4.6 75.5+3.1 68.9+5.9”% 70362 73336  18.06  0.000

B4 (n=46) 73.7+5.4 76.3+3.2 75.2+3.6 74.9+3.4 73.0+3.6” 72.9+5.37 74.6+2.6” 5.71 0.000

TE: 1) 5T, ZRAGHTEEL (P<0.05); 2) 5T I8, ZRAZit¥EX (P<0.05); 3) SBANREK, 2RA5HFEXL
(P<0.05)
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Table 4 Comparison of adverse effects between the two groups n (%)

203 CDER/EA JHURAMEAR  VAS>44) B il Mg T +IR I
A4 (n=45) 16(35.6) 22(48.9) 4(8.9) 5(11.1) 8(17.8) 4(8.9) 12(26.7)
B41(n =46) 2(4.3) 9(19.6) 7(15.2) 1(2.2) 3(6.5) 1(2.2) 4(8.7)
XAH 12.06 8.71 0.86 1.68 1.76 0.90 5.07
PfH 0.001 0.003 0.354 0.195 0.185 0.344 0.024

24 FMBERETORLHZEERST
AL P, AR R CDE AR

I JE (SBPAKF 90 mmHg 1 min & 4E 3R XL 1) &5

2, WL E Logistic MIHMHT T HE, 45 A0 .
AR AR I M & A CDE X 18 I B AT VTR AR B 3 R s
KA R TC B (P>0.05). WS,

*5 BREBEVIBRAREZEEREEROIRLEEE Logistic 247
Table 5 Multivariate Logistic analysis of postoperative nausea and vomiting in patients undergoing laparoscopic hepatectomy

A3 SE B Wald x2 Pl OR 95%CI

415 0.94 0.78 1.48 0.225 2.57 0.56 ~ 11.75
P -1.34 0.75 3.22 0.073 0.26 0.06 ~1.13
AR 0.02 0.04 0.29 0.590 1.02 0.95 ~ 1.10
CDE 1.23 0.82 1.87 0.171 3.09 0.61 ~15.52
(BINNES 0.58 0.77 0.56 0.456 1.78 0.39 ~ 8.08

TE: SE: BAZRE, B: BIARBGOPRER, B2 XPEURISRIE N 64.35, H-L&K x*(E5.43, P{H0.710

3 i

iz FHAL LT ANGTE S 0 R Je i X IR A il ik
AT eSO, MR, T AR - Jsz e Jmy 38 M A AL 5 -7 175 O
WHTOMSMNEL . MBS BB TFAR T, TR
ke, HAEERFARTZHIR iz 2", ARy
R, L SO, WA TR T, AR A R
Gt RAE KA R BT BR A i CLCVP £
A S Trendelenburg (07, 7] B 85 I v v FE
R, DA R RGEIF R MBS 3. BT, 180,
BRI S VIR A th D . AR BN,
fEiz F CLCVP £ AR 118 s s IF VIR R 45 b, CDE
FF ) R AR 35.6%, e 3 I I BT VIBR A &
PIZH B rSOTET, . T MIT I 545 T, I S FRAR, HLA
HFFACEI R, Z2RAZITFEX (P<0.05),

AR R R, BIARW SO, il BE % — e R E 5
W, G (ERVRRIFZGY . BRI . RIS . R
AHE | PetCO, K-, IMLLEE T FARMRA: Al E
. AU TP R R 2RI, Rz

FH BIS W BRI IR EE , R A RR7E 45 ~ 65, R
W N SE P Al L 50.0%, PetCO, Rt 2 il 75 35 ~
45 mmHg, ARATAJFMLLE AT R0, RPRH
FAFIEFARARNL . ARBFFER T AR 0 50, R
AR PR S AR, HAGIR T HRE B A B R,
MAP#; BA AL (A4FET,. T,. T, FIT,I 5 HREB
HER, ET,HEAMAPHL), ZRAGIFE L,
AW LI, PR S0, T BRI SN S
MAP FRERIBT WIS, I LR, FligS MAP
SR LR VR R ol R 1) B PR 2 A

AWFRIERN] BT AR Trendelenburg (K137
2 PHUEE AR A MAP SN K i Hh 39 fok i 1l 37 32 J3E
Bk . ASBFSE & B0, W4l /B T RN o
Trendelenburg NI ON T, Edl| Tz) , P HEH CVP Y
IR 1.9 emH,0, i MAP & SO, JCHH 8481k, S5[E
SMIFFEPEE R 3, BT, B2 MU R v
;2 G 8| FH AR P S, TR, TR
Trendelenburg AN X} S0, TR AZL, HisiE—
HHIBFSE
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SEH AR T WAL E ARG R0, A 41
NEAEKBHA L, HEFIGIFE L, AdUEL K
Wt Bk AEREBAL, ZRAHRITFEL. AU
FE, TERRBRE S IR h & 42 CDE 2 S 8Us
AR ST fER R R . EE VBT T LR
HARJG LR SR R 2, AAS] . P, 4R
% . AR %A CDE AR IMESE R R, E2 A
% Logistic MIHAAM T 7 #, 5w R k4 CDE
AR L X s B D B A R A O K i TG B

WA, (HATRE S A IR A G, EEMEL)
X B 25 R BRI T e RV, A ik Eaeok
FEE . AT LLAMETEASCE I S0, , 7T Kz WA i 13 e v 2H
SUAATEL, (BEEAEDIEFAR, FRBle 4 BREE T 1Y
TR, HAEHAREIES,

ZE LTk, 8 H CLCVP H AR E s BE AT VIR A,
B TN P B DTS A AT B 3 FRAI AR AR v eSO, 3
A CDE &A%
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