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Application of pressure support ventilation in perioperative period
of laparoscopic choledochal cystectomy under sevoflurane
anesthesia in children*

Li Li, Feng-chao Zhang, Na Wu, Chen-chen Wang, Ke-shuai Zhang, Bei Peng
(Department of Anesthesiology, Xuzhou Children’ s Hospital affiliated to Xuzhou Medical University,
Xuzhou, Jiangsu 221000, China)

Abstract: Objective To explore the application value of pressure support ventilation (PSV) in perioperative
period of laparoscopic choledochocystectomy in children under sevoflurane anesthesia. Method 54 children who
underwent laparoscopic choledochal cyst resection from February 2017 to June 2019 were selected and divided into
study group (n =27) and control group (n =27) according to the random number table. The two groups of children
underwent laparoscopic choledochal cyst resection under sevoflurane anesthesia. PSV was used in the study group

and pressure controlled ventilation (PCV) was used in the control group. The operation conditions, hemodynamic

Wk H 41 . 2021-11-02
* BT RN R (No: KC16SL123)

-« 53 .



[ N B

indexes at different time points, perioperative adverse events and postoperative complications of the two groups were
analyzed. Results There was no significant difference in pneumoperitoneum time, operation time, arterial oxygen
partial pressure (PaO,) and arterial carbon dioxide partial pressure (PaCO,) between the two groups (P > 0.05). The
time of tracheal tube extubation in the study group was significantly shorter than that in the control group (P < 0.05);
There was no significant difference in heart rate (HR) and mean arterial pressure (map) between the two groups (F,,,

0.68, P, =0.410; F,,,, = 0.63, P,

AP =0.427) before anesthesia induction (T,) and immediately after operation (T,).
There was no significant difference in HR and MAP between the two groups (F,,

=0.64, P,,=0.424; F,,,,=0.11,

P, = 0.740); At time point T, there were significant differences in HR and MAP levels between the two groups
(t,n= 4.84, P, =0.028; 1,,,, = 4.69, P
was 7.41%, which was significantly lower than that in the control group (29.63%). The difference between the two

MAP

=0.030); The incidence of perioperative adverse events in the study group

HR MAP MAP

groups was statistically significant (P < 0.05); The incidence of postoperative complications in the study group was
3.70%, which was not significantly different from 11.11% in the control group (P> 0.05). Conclusion PSV can
shorten the extubation time of air tube catheter, reduce the fluctuation of blood pressure and HR during extubation and
the adverse events during perioperative period, and ensure the safety of treatment. It is worthy of clinical promotion.

sevoflurane; laparoscopic choledochocystectomy; children;
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RV BE R IBR AR B9 54 B LI A PR SE 0 &, #7218

FAHNUPUN LR B, WK ERSEE s ek B St I 525 27 ] A
R o B R 2RI ) 8 (pressure g s 00 R 2GR PIALIBLIER) . 4

controlled ventilation, PCV) )52, HEEAE,

W% A3 = ORR MBS U PR 2% (American Society of

1M H& 1 2 F7i K. (pressure support ventilation, PSV) Anesthesiology, ASA) %5 — R, ZRHT
REA RO E IR R RE 7, 080 LI P A SGit#FE X (P>0.05), A, WEL
F1 WHEBIL—HEERLLE
Table 1 Comparison of general data between the two groups
B 1(%) ASA 54 Bil(%)

21571 e |

5 ’a I % %% T 2%
5t (n =27) 11(40.74) 16(59.26) 7.08+2.93 6(22.22) 11(40.74) 10(37.04)
XREZH (n = 27) 13(48.15) 14(51.85) 6.69+3.04 5(18.52) 14(51.85) 8(29.63)
T a:! 0.30 0.48" 0.22
P1H 0.584 0.488 0.639
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1.2 fRBIEERE

120 Zhon ARk 3RS IR R S R UTBR R
oy AR T XL R AR 4RI 0.3 ~
14001 5 BWTEABER RIEAT Y, HEBIILKBEE
HEFE AT ASAYCH Tk 4.

122 HerkArE FEUIRRARL, FEZMUR
MEE; BIFMEERS . N RgEM (50 U
RYIE; BIFFR RGN E s AW TEE A9 24
Yy as A 52 i A SE B 25 W B MR ERAEAE T RIA
S,

123 BlkAr sk BERIRRIEE , TorksEm =2
BN S TR, R kA H I e -
1.3 7%

ACHT B R R AL 28 K Sl ik i 42 vf A0
J# (percutaneous arterial oxygen saturation, Sp0,) . L»
% (heart rate, HR) F1-F¥J 8k (mean arterial
pressure, MAP); JFRCAME EIKiE I, T8 A 5% Hi%
BRI 7 B R MRS MR TR B (12 1), JBJLEE
IKASE TSR AT 4+ 2 ¢ 1R EF TN

132 JREEE 5 AT AREEHIKES 0.01 mg/kg
BIFES: (A=) % Lt B2 AT FRA F] L it
WSS FEZGMET H11020766) 5 #IKTEST0.10 me/kg
ICARRE R BT PR (A=) 5. it EG BE 2 A BR A
A, HHESCS . B 25 HET H20061298) FIEF SR K JE
0.5 perkg (B2 % BB AR ARTHEAH],
HEWESCS . 25 0ET H42022076) 5 Wi A 4.0% ~ 6.0%
LRk (A7) % TLoMEERE 2GR A RR A, it
WESCS . [ 25 kT H20040772) o f3 iR HL WUH 45 %
(bispectral index, BIS) {H ] 40 ~ 45, LSS EE,
BB (BT K REGEAR, A5,
Aestiva/5) 25 THUIOE . RPAEE B XTIRA1R
BPCV AL, Bl UM AN 16 ~ 22 W/min, 5]
B4 11 ~ 25 mmHg; WFFE4REUPSY #5205 EE S
B A 16 ~ 22 PR /min, JE IR 9 ~ 25 mmHg; P4l
PR SOR 4Bk 73 & (partial pressure of end-
tidal carbon dioxide, PetCOz) TE35~45 mmHg, 2358
RAMWAL Lmin, WASMRE R 50.0%.

133 JRE s A BILEEATAREFRA-LHE

1.3.1

Tk HEAT R IRl HE o X A 2H 4 45 L SRRV SOR Mk B Ny
2.5% ~3.0%, KNGS 24 0.05 mg/kg.
TF 5% 41 4k 4L R SOR MR B R 2.5% ~ 3.0%, 1S
Af 4k RF B G B A 2L W (minimal alveolar
concentration, MAC) TE 1.1, 4EFME MAC H 1.3 ~
1.5, FbKTE: 51 0.05 mg/kg MRS AR Bl il a4 . £
JL BISH 44516 50 ~ 60, Wi HR 2 MAPFaE, 1
TAME HEBR B I 5 25 0 5 A A ok e ¢ 1 L S Tk g
Ao F KR S A S T S 0.15 merkg A TAR S5 4
i, 15 PetCO, 4EFF7E 35 ~ 45 mmHg i}, HAF A LT
WERIEZ —0F, KERRESE: B, W24
B SO PRI EE R A, K IR ek E &
MRS . MBS s TR DIRE R AT, SpO,1EH o
1.4 MBIEHR
141 F AR KMEEREL. FAREIE, MR
RS SRR ]
142 R A F A4 RREEAESE (T) . K8
s (T, SMEJE5min (T,) . SEEIEE (T,).
AREERIZ] (T, . K& FEKES (T, A HR Al
MAP /K-,
143 BEFAMRREFHLAE HEFKEM
SE . P WAME . Rk, Horb, Bk
Riker £ - 252 30 PF 43 (sedation—agitation scale, SAS)
WATVEAS, M E N 1~ 74y, =54 BRI PE5E hy
Bl
144 R4 REIFRIERAER, w5 V)
CURRYS | BEIR, IR i A I 257 O
1.5 SZitFEFHE

TEHISPSS 25.0 GE it A o it BRI
BB £ hrifE 2 (xxs) Fn, 1T oRGTERE &
220301 s TPECRRI IR R LB E AR (%) R, 1T
X KB, P<0.05 HESAHGI#E L,
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ik . — & Ak 53 & (partial pressure of carbon dioxide
in arterial blood, PaCOZ) W, 2R LHiT¥E X
(P>0.05); BFFEASAE T8 3R R A ] B Jod At BE 2
R, ZRAGHFEL (P<0.05), WER2,
2.2 WEEILMTRsh N FERIEE

P2 LT, ~ T A5 20 N HR T MAP /K SF He g,
R LG #FE X (F,=068, P,=0410;
Fy»=0.63, P,,,=0.427), 4R HR A MAPKF-HL#L,
25 K4t E L (Fp=064, P, =0424;
Fyp=0.11, P,,,=0.740) ; M4 & JL T, B 58 HR

®2 MARBIILFRERELR

MAP K P, 25 A g0t 8 L (1, =4.84,

P, =0.028; ,,,=4.69, P,,=0.030), W3,

23 AMARBIBEFARARBGRELRILE
WA FEFARIA RF R ER R 7.41%, Y

T XF B2 19 29.63%, W EILILE, ZRASIT

2EEY (P<0.05). WEk4.

24 WHBIAREHEELZEELR
WA G I IAE KA HH 3.70% , AT X IRZH

) 11.11%, AP BILILE, 2R K5it#E X

(P>0.05), W5,

(x+s)

Table 2 Comparison of surgical conditions between the two groups  (x =)
1A FEAR/mmHg
Eibill SRS [l /min TR ] /min SUE R RBRI ] /min
Pa0, PaCO,
WFFELH (n = 27) 128.07+5.66 130.11+6.36 6.30+1.28 85.21+5.14 41.32+6.12
X HEE (n = 27) 130.12+5.89 132.04+7.11 18.29+4.11 82.11+3.21 40.46+4.03
fH 1.30 1.05 14.47 2.01 3.11
Pl 0.254 0.306 0.000 0.156 0.078
*3 WAHABILMRINFRIFLE (v+s)
Table 3 Comparison of hemodynamic indexes between the two groups  (x +s)

A5 T, T, T T, T, T,
HR/(¥/min)

WF5EH (n = 27) 137.64+10.22 136.85+11.12 138.02+10.67 139.02+9.91 137.79+9.63 136.75+8.02

IR (n = 27) 135.78+9.89 134.96+10.97 136.64+11.03 137.26+10.34 138.08+9.76 142.67+7.31°
MAP/mmHg

WA (n=27) 90.34+6.78 89.81+7.02 91.12+6.96 90.83+7.34 89.59+7.11 92.69+7.78

RHREZH (n = 27) 89.66+7.10 91.51+6.91 90.37+6.56 88.89+6.97 91.22+6.78 100.68+8.12°

H: THARLT, ~ TS, ZRA5%EE L (P<0.05)
x4 PMABIIBFAEAREGRLERLE F1(%)
Table 4 Comparison of perioperative adverse events between the two groups n (%)

215 PO JE AR EUNLIE PR IRV 2 255]] BRER
T (n = 27) 1(3.70) 0(0.00) 1(3.70) 2(7.41)
Xif B4 (n = 27) 4(14.81) 2(7.41) 2(7.41) 8(29.63)
Xfa 442
Pl 0.036
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x5 MABIHEELZERRE 61(%)
Table 5 Comparison of the incidence of complications between the two groups n (%)

203 D) gk B flEEg JEHE A B
R4 (n = 27) 1(3.70) 0(0.00) 0(0.00) 0(0.00) 1(3.70)
XHEEH (n = 27) 1(3.70) 1(3.70) 1(3.70) 0(0.00) 3(11.11)
X1H 027
PiH 0.603
3 iTig Wi UAE
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i, ARFUGE e BN LE T, s
PSVRES,  AERE /N LA T 75 4 455 78 I H Tl 2
W, AMUBERRIER LA RGE T, bl iR KPR ol

AWFFETNEIR, TELREBREORE T, T2IL
T e BB AN AR TR T PSV, B LSS S8R G ]
e, HAE SRR R L R & HR K% 20
MR POV ARy UL, Il B HR 2 T3 BR S48 1t
ISR P, AR, PR LB R E AT
REFH LR, ZRHGEIFE L (P>0.05), HAGE
PRI A X R, FAFSE AL T, B s MAP A
HRAEFXT B4 (P<0.05), 5 Libwssss oA —
HE, R LRBORBOIRET, THEEELSE %
AR UIBRA B PSV, AN 2t (LA I R) K T AR s
)= AR B S s, H AR U SR BRI R] B
P RRRE, I & AR S5 D sh, % R A
. PSV BRI T4 BRI ], sk 1
KA 259, 50 E TP b, A &
IR AR . PSV B AR P I AL, R4
Ao I8 R N, IS HR B AR . 1 PCV 3l
SR, TER B RRBR ORI R, Bl A R IR B AR
&, BILA FEFRIIEEIF R, ARtk b 1 AL
TG, B IHMELLGRIE L 2h S22 ke, AT
REFECHR FIMAP I 81>, ARWFFEA BN, WFFEdl
FAA R FHRARL TR A (P<0.05), MMk
HAETF AR KRR B 255 (P>0.05). ##
Ny ERBORIREST, THREGIHSAE M UIRA
e T RRJLPSVIE AR, ATREICEF AR BIA R Fi 4
KA, HAAMER, WRUERE S BRI R
ARIGIT I L Lt A B .
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BRI A TR PSV, Al 4550 S S B IRR
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