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[ Abstract |  Objective To compare the effect of low tidal volume ( LTV ) ventilation versus
conventional tidal volume (CTV) ventilation on circulatory function in patients undergoing laparoscopic liver
resection (LLR). Methods A total of 22 patients who underwent selective LLR in our hospital from July to
December 2017 were enrolled into this study. They were prospectively randomized to CTV group (n=11) and
LTV group (n=11). They all received same anesthesia induction and maintenance, and those of the CTV
group underwent conventional mechanical ventilation ( tidal volume: 10 ~ 12 ml/kg) without positive end
expiratory pressure (PEEP) or recruitment maneuver, while those of the LTV group were given mechanical

ventilation with lower tidal volume (6 ~8 ml/kg) along with recruitment maneuver ( once/30 min) but no
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PEEP during operation, with the airway pressure being maintained at 30 emH,O for 30 s at a time for 3
cycles. The intraoperative circulation indexes including stroke volume variance ( SVV ), central venous
pressure (CVP ), cardiac index (CI), systemic vascular resistance index ( SVRI), mean artery pressure
(MAP), heart rate (HR), doses of vasopressor usage, and score of intraoperative anesthesia circulation
(D There were
less patients receiving norepinephrine to maintain MAP in the CTV group than the LTV group (1 vs 8 cases,

management made by surgeons postoperatively were compared between the 2 groups. Results

P<0.05). @After the establishment of pneumoperitoneum, SVV was significantly elevated in the CTV group
(22.6+6.2 vs 13.3+£3.6, P<0.01) and the LTV group (17.2+6.4 vs 13.0+3.9, P<0.05) when compared
with that before establishment. SVV was lower in the LTV group than the CTV group during the phase of
establishment, with statistical differences at 15 (17.2+6.4 vs 22.6+6.2, P<0.05) and 30 min (17.1%4.0
vs 22.1£5. 8, P<0.05) after the establishment of pneumoperitoneum. (3) CVP was decreased in the LTV
group than the CTV group (2.7+1.6 vs5.6+2.0 cmH,0)

pneumoperitoneum when compared with baseline, though without significant difference. (4) The score of

immediately after the establishment of

intraoperative anesthesia circulation management was notably higher in the LTV group than the CTV group
(3.7+0.8 vs 3.1£0.5, P<0.05). Conclusion LTV ventilation reduces the

pneumoperitoneum on hemodynamics in the patients undergoing LLR when compared with CTV ventilation,

adverse effects of
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and is facilitated to stabilization of hemodynamics and better operating conditions for surgeons.
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TEAPIEDI RIS FE P BRI R Trendelenburg {443

SPAPREFHFEN(T,) ,NERES 1 min(T,) <
JiE 37 A B R ET 90 min (4 15 min RAE 1K) (T, ~
Ty) FIN LA AT R Z) (Ty) FCR S 15 min
(T,,) ) MAP HR .CI SVRI.SVV #l CVP,
1.4.5 Ry FARLGHGE, HAMFE XA
RGPS BREAT VP20 (1~5 43) o 1 20 ARSI R,
SMBHBER IR TC % TR 52 43 IE A B 3 K, SR BRI TR
G R 53 7 RPN BT RR APRBE TR 52 500
4 5 JEIRR SRR T ARAR D252 W 5 5 43, JE B
R AR T FARANZ R
1.5 MEIBAT

FEMELAGHR : R AR AR E(SVV) s IREDUER
FEbR : O FIKEE (CVP) WO IEFE % (CT) (A1 A 1 45 BH
JIFREL(SVRI) -4 5 ik K (MAP) 0> # (HR) Kok
BHE A 5 PE 55
1.6 %itsam

K] SSPS 19. 0 43 E i , BT A BHls 4%k ] x5
B, PIAH A A8 LU 3R FHARRC X ¢ 4656, W BCEH N T
BRI ¢ A5 A i, AN A E R
W 22500, AR A ECR A X R, SR
ki a=0.05,

2 %R

2.1 EFHF—HEARL

N 22 il 8 E TR AR 48 2 (36~64 %)
Horp et 3 6 (14%) , /& ASA P43 A8 5Lkt
AL E RAT S DR di e b B Te gt it 22 5% (R 1) o
2.2 R—Ea

POZH AT TR I ] 2 A] b4 22 = o ge it X
S EE T )5 30 min, LTV 2405 7AW E (182 vs 22+
3 emH,0, P<0.01) G5 (1443 vs 1843 emH, 0,
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£1 CIVASLIVASREEEAR (n=11)

A5 AR % BMI/kg « m™ B s/ £l AR/ VINTIEES3 A TEY/ B VIRTIE R <3 S TEY/
CTV 4 49+12 25.1+£3.0 3 8 2 9
LTV 24 47+11 24.9+3.1 3 8 3 8

151 AATREL AR ER/U - LT BHHEER/U - L AFTILEF/ wmol + 17! P It/
CTV 41 439+79 36.7+27.2 34.7+25.2 68.3+13.8 11.8+3.8
LTV 24 406+73 37.2+24.2 40.2+27.6 74.9+13.5 11.6+3.5
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®2 CIVASLTVARERPER(n=11)

4151 F AR [/ min UHEE/emH, 0 SUEF-HE/emH, 0 BARAAIRE A A i 1) WA it /mL
CTV 4 27889 22+3 183 32863 3 1 126+358
LTV 4 264112 182" 143" 33659 2 889+236

Gkl JEe A/ mL JR 4/ mL LHE LR PGS ]/ min FEBET )/ d
CTV 41 235+78 668212 8 28.8+26.5 13.5£6.9
LTV 24 19569 659196 1’ 26.9+22.9 12.8+7.2

a: P<0.01,b: P<0.05,%5 CTV 4a1b%&

2.3 RPWEHxRsHAFHER
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SIS ARHET 90 min (4 15 min SRAE 1K) (T, ~Ty) Fi
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PP BT AL AR, B 3A0)E i is 242
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SAEIRSETG , 4L SVV R S it S,
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TR AT K5 N TSRS R, LTV 41 SVV
BURF CTV 41, N TR )5 30 min NI K T,
(18.4+1.4 vs 24.5+4.7,P<0.05) A 5, B4 A] Ho s
ERHEG B (3 8) . RIG, SMNEHE I A
FREEAG PR BEE4Y, LTV 200 2. 55 T CTV 44(3.7+0. 8
vs 3.1£0.5,P<0.05) .

3 CIVAELTVAERZEARF MAP(EHEEKE) B (n=11,%+s,mmHg)

20531 T, T, Ts T, I's Ts I, Tg Ty Ty Ty
CTV 2 91+15 78+13 80+13 81+13 83x15 8114 83x15 84x15 79+16 82+16 79+12
LTV 41 93+12 7811 82+10 80+12 82+14 81+13 81+10 81+12 83+14 81x12 82+10

P{H 0. 469 0. 945 0.337 0.799 0. 607 0.938 0.569 0.432 0. 346 0.525 0.209

x4 CIVASLTVAEEARD HR(HE)FER(n=11,%+s,X/min)

215 T, T, Ts T, Ts Ts T; Tg Ty Ty Ty
CTVZ4 76.2+13.1 66.0+12.1 73.2+16.5 76.8+16.4 78.8+15.6 79.3+14.0 82.1+15.1 84.1+£15.2 84.2+15.6 83.8+16.7 79.1+12.3
LTV 4 76.7+12.1 65.7«11.8 73.9+12.7 73.8+15.7 80.2+13.7 80.0+10.8 81.8+13.0 84.6+12.0 85.3+12.0 86.4+10.9 80.1+8.3

P 0.927 0. 620 0.824 0.392 0. 646 0.790 0.929 0. 886 0.770 0.796 0. 664

®5 CIVASLTVAZEEARS SVRIGNEBEAIEH) 1ER[n=11,%s, dyne + s/(em’ + m®) ]

215 T, T, T, T, Ts Ts T, Ty Ty T T,
CTV 44 1 979+£470 1 874+650 1 867+468 2 005+646 1 970+570 1 880+390 1 880+447 1 842+610 1962+440 1 764+537 1 783+814
LTV 4 2 145£666 1953+645 1981+599 2 127+575 2 049+560 1 966+665 1901+£597 1 760+536 1 814+567 1 814+577 1 793+620

P1E 0.390 0. 689 0.521 0.503 0. 636 0. 646 0.817 0.592 0.750 0.819 0. 833

%6 CTVAS5LTVARERF CICMEH)ER[n=11,x+5,1/(min + m*) ]

2153 T, T, Ts T, Ts Ts T; Tg T, Ty Ty
CTV 4  3.24+0.33 2.43+0.25 2.95+0.29 3.01+0.21 2.99+0.19 3.29+0.45 2.96+0.45 3.38+0.89 3.49+1.00 3.77+0.95 3.73+0.24
LTV 4] 3.24+0.43 2.66+0.33 2.93+0.29 2.93+0.21 2.94+0.14 3.16%4.3 3.35+0.30 3.50+0.05 3.48+0.23 3.54+0.36 3.57+0.27

P i 0.134 0.255 0.259 0.454 0.258 0.495 0. 805 0. 661 0. 881 0.599 0.950

7 CIVASLTVASRERF CVP(HOERE)ER(n=11,x+s,cmH,0)

25 T, T, T, T, Ts Ts T, Ty Ty T T,
CTV 44 5.9+£2.0 5.6£2.0 2.7+1.6" 3.1£1.8 3.2+1.8 3.3x1.6  2.6+1.4" 3.1x1.6 3.0+1.4 3.0+1.3 5.8x1.6
LTV 4 5.9+£1.8 5.5£2.0 2.3%1.5 2.8+1.6 3.1+1.4 3.2+1.4  3.0x1.5 2.8+1.5 3.1x1.5 2.9+1.3 5.7£1.6

P1E 0. 841 0.903 0. 749 0.388 0.751 0.714 0.281 0.491 0.765 0.728 0.773

a:P<0.05,5 T, w4
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x8 CIVASLTVABREARDSVV(SELERE)BR(n=11,x+s)

25 T, T, T, T, Ts

T6 T7 T8 T9 Tl() T1 1

CTV 4

10.6£3.5 13.3%£3.6 22.6+6.2" 22.1+5.8" 22.9+7.4" 21.9+4.4" 22.1+6.9" 19.4+6.2" 24.5+4.7" 22.1x4.6" 13.0+3.4

LTV 24 9.8+1.4 13.0+3.9 17.246.4" 17.1x4.0" 17.4£4.9" 18.424.3" 19.0£3.9" 18.5+2.4" 18.4x1.4" 16.8+3.4> 13.5+3.6
P 0.425 0.828 0.011 0.016 0.012 0.107 0.170 0.710 0.014 0.078 0.733
a:P<0.01,b:P<0.05,5 T, tbix
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