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Abstract

Objective: To explore the effect of the pressure support ventilation mode (PSV) during the anesthe-
sia recovery period compared with the traditional manual control mode on postoperative atelecta-
sis in patients undergoing laparoscopic radical gastrectomy. Methods: Seventy patients undergoing
laparoscopicradical gastrectomy under elective general anesthesia, aged = 18 years, with American
Society of Anesthesiologists (ASA) physical status II or III, and with a surgical duration of = 2 hours
were selected. The random number table method was used to divide the patients into two groups:
the PSV group (group P) and the control group (group C). During the anesthesia recovery period,
the PSV ventilation mode was used in group P, and the traditional manual ventilation mode was
used in group C. Bedside ultrasound was used to evaluate the lung ultrasound (LUS) score of 12
regions (6 regions in the left lung and 6 regions in the right lung). The LUS scores and the occurrence
of atelectasis before anesthesia induction (To) and 30 minutes after extubation (Ts) were recorded.
The SpO3, Pa0:z and oxygenation index (OI) at To, when entering the Acute Intensive Care Unit (AICU)
(T2), and at T3 were recorded. The end-tidal carbon dioxide (PerCO:z), peak airway pressure (Ppeak),
plateau pressure (Ppiat), and tidal volume per predicted body weight (VIPBW) before tracheal extu-
bation (T1) were recorded. Results: Compared with group C, the LUS score and the incidence of ate-
lectasis at T3 in group P were significantly decreased (P < 0.05), the VIPBW at T1 was significantly
increased (P < 0.05), while the Ppeak, and Ppiat at T1 were significantly decreased (P < 0.05). The SpOz,
Pa0z, and OI at Tz and Ts were significantly increased (P < 0.05). Conclusion: Compared with the
traditional manual ventilation mode, using the PSV ventilation mode during the anesthesia recov-
ery period can significantly improve the oxygenation function 30 minutes after surgery of patients
undergoing laparoscopic radical gastrectomy, and reduce the occurrence of postoperative atelecta-
sis.
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1. 51§
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AR A FEAT Rt R AP P AR PR 3R s T BEAE LE I BOm S EE e e [5]-[7]. MRS T BRARE AR B T=ER
MNH, SFEMZ. B3 E S ERRNER R, RJEMMATK &ME I & IE (postoperative pulmonary complications,
PPCs) R AE R =1[8] [9]. 1k 7137 FFif S (pressure support ventilation, PSV)#& )72 v T ICU H A HL,
B RVFEF LT AU AE 5 090, FIKS) R A B TGS AR I = 5k, 8w B g S IE FE[10].
Jili 2 75 (lung ultrasound score, LUS) P43 A 1A Bl A i 188 <5 & 1A 200718, RIER 51 e il AN 5k & L i)
LUS 1ER LI AR S AR L R SEASFT B 26[11]. AHFFCEE LUS K& 0FAl R S5 S ) PSV A
3 AHECT AR G AR O I s B2 B I AR VA AR B RS AN TR g2, NGRSt 3%

1.2. fiRGE*

1.2.1. —f&&#ER

KR FRAEERAC L R, BHENFESF MR, &5 2023 4 8 H & 2024 4= 8 H#EM
T4 TSI BERIA AR B, 6 >18 %, BMI18.5~25kg/m?, ASA IIEINZ, FAEIE >2h.
Hebndt: BERALSINRLG, HIk, SIENIRERN . SRR C M MEE, &I HIFR RS,
O MR B ThEERE . MBI GCEHEm T, BEAA AR e v kRss, RPHEIFBFR, R
Je IR R R AU A EE R LUS BHERER) I RE -

1.2.2. SRS

K BEN VKR R0k 2B o AW 4L PSV AL(P 4L R (C 41). JRIFE 5 BRI 1R 45 F R 45 R S 3 %
SEFERIRE, PAEH PSV BN, SHEAVILEWSIET 5 cm H:O, PEEP 5 cm HoO, %4
&M@ 12 Wmin, A& 8 mL/kg TRIIARE, il /KA#E 2 L/min, 45 & RBOEE, DUELER Vi
7~8 mL/kg A RR 10~16 {X/min, *4EEETIFRSCF RSO T 28 H 7845 Vr (36 mL/kg)F RR (210 X
/min)if, FIERFRSCRE C A GG Tl A, KNSR, FTFFEIFK, APL RV /)
WHE N 20 cm H.O, femr BIR 30 cm HO, Jd FHAFSIEW L T IE KIS F R B H R PRk 215
B, FHBAROE A RS 300~400 mL, M 10~12 K/min, HEEEKSE HZER.

1.2.3. LUS iME 5 3%

218 Monastesse 251118 1) LUS fa#x J7v, AWEME TR . 000050 AT 28 G 28
SYNETHERS AMIL SRS EANX R, R P DOFALSGE LA P EBRTE, R 12 Mt X . SRR
X3 B (AT BR o BEANAH X [ LUS 18438 0~3 43: 0 4: IEH MBSO T 3 % B4k 147 3 4%
S UL b B 2Bl I I L 2 B B /NS A s 2 G 22 RRIE B ZRERHH IR 1Y R BN A D) g
LOrBRIZ KBRS /NSEAS s 3 4y ENHEN IR N AT 1 om x 2 em. HH [ 8 AR B4R LUS $#4E )
VR BRI B AT LUS 317, BRI B ARG « X 12 AN X LUS PR Tl e sy
Mty THEH R A S % DX LUS PF43(0~36 47), 350, @A fsmk™ s, iliAskE o 12 4
A X 5l AT AR DX IR s il AN TR AE R (LUS > 2 43).

1.2.4. WREERG %=

BRI E N, RAARRZ. A=) ECG. HR. BP. SpO,. BIS, JFHshE#E K, 2
PG E S 7 FLBREN 6 mU/kg. JR R N AT RSNk o R B WA QB K, ATk S . AT A A
Fik IR, FHTMN CVP RURFANE . T EERAEE 3 min JEATIRREES S BAKEG TIKIAMEA 0.05
mg/kg. #F5FANJB 0.5 pgkg. KFEPKAE 0.3 mg/kg. MR % 0.15 mg/kg. £ DRSS N AT
B, ERNFRALEATHURGE S, WS PRI SRR, AT HURGE S R B S8, R R R
REMIBESER, SHKE: Vr6mlkg, LE1:2, %&JiE 2 L/min, PEEP 5 cm H,O, %I HHR 4k
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Ff Per CO; 35~45 mmHg, FiO; 40%, bZWHEINEIKELERF SpO, > 95%. AL N TAMEITFIEME
ik, 1%E#E PCV i, {REFNSES PEEP ZEAZE, 4 30 #iEH4 PEEPS cm H,O, EF| PEEP ik 30 cm
H,O, ##%:30s, REJFEAWE . FRIF4ERFER HERE & R, RIENTE 4~8 mg-kgh!, HizkKJe
0.1~0.4 pg-kg '“min', JHECRT #HZEEE 0.1 mgkg h', EEWN 0.4%~1.0%LHEE, 4ERF BIS 40~60. AR
) MAP IS0 AN FE A 1 20%, B MAP T B i i S Rb AR (1) 20% 0 #E S Rt /R 12.5
mg; I MAP FEARME B8 FERRE Y 20% 0 B ik E L2 EIRE 40 pgs HR <50 K/40BF,  #R ik
BTHESH 0.5 mgs HR> 120 /40, ke CAIS R 0.5 mg/kgs TV R S ORHERHE INEF 25K Jé 5~10 pg/
W AREERTZ) 30 min, 45 FF R il 2 B i A -G RO , AR HE A5 1 P v B 55 K JE 29
REETRRE S, ARAE 7 AT @ AR B . R, ANE T IOE RG], (Hn A
IRFRIE, MIRVFEAT. fFEE T AERIME B EIFRE, KBRAESE. )E)5 30 min 17 LUS P44,

1.2.5. MEIEKR

TERF AR R JRE IR 10 SRS 30T (To)« AJMREF H%E i 97 % (anesthesia intensive
care unit, AICU)I(T2)~ #% )5 30 min (T3)) SpO2. PaO, K %8 A +6 ¥ (oxygenation index, OI). 3% Tov Ts
i LUS $F55 0 T I lASTK ) R AL 10 sk B S8 S8 10 BRI Z1(T) I RFSUOR —8Ab BR(PerCOy) R
I [ (inspiratory peak pressure, Ppear) “T- £ [ (plateau pressure, Ppja)« 5520 7 FEARAA )5 < &= Vi PBW (tidal
volume per predicted body weight).

1.2.6. GEit5r#R

AWK PASS 15 A HAEAR, LUK )E 30 min () LUS W NIRRT REA R, HRIE
PRI ZE R, C A5 P4 LUS W2 5IN(6.2 £ 43)F1(9.5 £ 4.3)%, #a=0.05 1-4=09, WAFEA
B 11, T RER 10%, EOFEEAR 68 4,

KF SPSS 26.0 AT M s . IEASS A ETRIDISE + brdEZE (X £s)Row, AR HECR
MSTREAS ¢ K5, 2H N LIS FH B A 0 52 45000 75 ZE e AT o THEOEE R DA (%) KR, AR ELICR 2 K5
P<0.05 AZERA G R L.

2. &R

AW FILPNEE 70 5], 2 35 6. PIALEEMEN . F#. BMI. ASA 732 WS, &%
PEPRR . N JRE. IS fFH MBS 2B . AR B . BRI 18] . 48 1) 2= R T8t
RO 1),

Table 1. Comparison of general conditions and surgical situations between the two groups of patients

1. MABRE-MRIFEAMFARB RS

izt P #(n =35) C #(n=135)
IR (]) 20/15 19/16
FR(D) 61.4+43 60.2+5.0
BMI (kg/m?) 22.9+3.1 22.7+28
ASA T/ITIZ% (1) 27/8 26/9
U TEESICD) 18 (51) 17 (49)
1 L K [151(%)] 20 (57) 19 (54)
BE R [511(%)] 8 (23) 9 (26)
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N B (ml) 1538.2+394.5 1560.1 +389.5
JR B (ml) 625 (400~700) 680 (350~750)
HA IfiL 5 (ml) 115.5+65.9 120.4 +62.3
{5 FH I VS 1R 25 11 %)) 20 (57) 18 (51)
TR ] (min) 210.5 £ 50.6 212.6 + 60.2
JRIEIS 7] (min) 242.6 +52.3 243.7 £53.1
5 5} 8] (min) 224452 233+5.0

5 Tyt Ebde, W4 T B SpO, B & MK, To. T3 PaO,. OI BEEK(P<0.05). 5 C41ELE, To.
T B P 2 SpO,. PaO,. OI BT H(P < 0.05) (3% 2).

Table 2. Comparison of SpO2, PaO2, and OI at different time points between the two groups of patients (X £ )
5% 2. FAERERER A SpO2. PaO2. OI BULEE (X +5)

et ZH 3] k- To T> Ts
P 35 98.0+2.0 95.1 £ 2.5% 97.8 + 1.0
Sp02 (%)
CH4 35 97.9+2.0 93.8+£2.28 97.2+1.0
P4 35 83.8 +8.8 80.5 + 8.4 81.8 + 7.9%
PaO2 (mmHg)
CH 35 83.7+9.1 73.2 +£8.28 78.4 £8.12
P4 35 400.8 £ 50.3 283.6 + 38.3% 386.5 + 26.3%
OI (mmHg)
CH 35 398.2 £48.9 253.4+30.2° 374.7 £28.5%

H: 5 Tolbi, P<0.05; 5 CHLIE, *P<0.05.

5 To i bbs, Ts i BEAA K 23584 LUS ¥IHE T (P <0.05). 5 C AL, Tsi P HBAK K G
#LUS Y2 B B FER(P < 0.05). 5 P ALLLE:, Tyt C AifiATK & AR BB TP < 0.05) (% 3) (K 1).

Table 3. Comparison of LUS scores at different time points and postoperative atelectasis incidence between the two groups of

patients
= 3. PR ERFER S LUS IESMAR G K & S RALLE
L7 e 1% To Ts
p? 35 1(1~2 7 (6~9)
LUS 253(53) , (=2 (¢9)
(oF:| 35 1(1~2) 10 (8~11)
P4 35 0 (0~1) 1(0~1)
A
G (oF:| 35 0 (0~1) 1(0~1)
P4 35 0 (0~1) 2 (1~2)?
T3 (4
G (oF:| 35 0 (0~1) 2 (1~2)?
P4 35 1(1~2) 4 (4~6)*
5 B2
JRHOD) (oF:| 35 1(1~2) 7 (5~8)?
AT [451(%)] e 35 - 12 (34)®
(oF:| 35 - 20 (57)

W 5 TolfHE, 2P <0.05; 5 CAHE, °P<0.05,
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Figure 1. Comparison of LUS scores at different time points between the two groups of patients

E 1. AABETRERT S LUS FoBIELE

5 CHMWE, PHKBRE FENIZ] Pocacs Ppiae WK, Ve PBW BB E(P<0.05), MWK
FrAE FERRIZ PerCO, Z 5 LG0T (P > 0.05) (55 4).

Table 4. Comparison of immediate ventilation parameters before removal of tracheal tube in the two groups of patients (x £ 5 )

* 4. MERERBRSESENNZIBSSHMLER(X )

2H 5 ke PerCO: (mmHg) Ppeak (cm H20) Ppiat (cm H20) V1PBW (ml/kg)
P 35 35+20 14.8 £3.22 12.0+0.72 7.3+1.28
C 35 36+1 152+3.5 141+1.2 6.2+08

¥ 5 C AR, 2P <0.05, °P>0.05,
3. iTig

HH T BRI AR A, BB T B AR IA AR I B A BRRBR72, (SR BOAR S AN AKRIF IR 5
AP AR SRS A KL VI DG, FEASE: UL RIRIBR > . DyResk S E RIS
SE[12] ATRBTA JG BiA T, BRI AERFRY B I i O P 38 ORI — B BRI 7o 34, s/ N =
WA AR IE K il 5k A N 483K & (inspired oxygen fraction, Fi0,)%%, . £ WA 70 IE I Hilk K $%5, H
T PRI 5 T SO 1 Ml O b S SR EN B Z A DR [13] [14] — TR FE[ 1138 80, FRER A R AR AN sk 2
RJG AT AL 39%. 73— WBREH SR, Toie AR B M ORGP Pl g, 8 R il
ANFEFEEERIA TR 15]0 A£G T34k 8 77 2R 15 1R 7] 58 2= FEHAS ORGP P S i AR J5 i A5k A1 PPCs 1
6], ARG RER, MREAEBGH PSV 51, MILERFEEARE, RERIKIEERE NS
FERAARBEZ ARG LUS MIA KRR AR, JFoeE 5 IHA G A D6 .

BIR BIA — IR 5 22 UE R E TR TN e 77 3CFFi8 U (pressure support ventilation, PSV)45 X 5
FHZIRRIF 73 BE P [17], (Bl T8 R EIGUE R, BRI AT gE 4.0, A PSV B R BURF 1
R R A GE R R IPI R 18]. AR AAE I EEIAR A PSV #iX, HEFEZIEAEALE, 4R PR,
PR BN AICU I $4% f5 30 min [¥) PaO,. Ol BIFEAATFFE, 25 C ALkE, $¥ /5 30 min i,
P 2l SpO,. PaO,. OI ¥ BT, $7R IRl S Ja A B E RO %: MR, BEBIT
TG AT 1 A AR Ze g =y A G %

AHIE FE K FH It 8 75 Pl PR b 2 B T & e S R R AN SR K520 . 2 AT I AH SR FE K26 CT
ZWIAR G IEATK[19] [20], HEBAHREEJRR, H CT X EE RN F i X, Mz T, LUS
MR T, L. L5F. [E4. LRSI AR. BuEER, WMAREHREE 30 min KR K&
5> LUS PP BIBORFTE N, 25 C 4UAHEL, P AAAERE S 30 min 1) LUS 355 SJifiAN 5K K A2 22 W] R FEAIC,
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SRR PSV SR, BB AR RN ZI R I RE 4 . AT FORMEE RN Z KA1 B £k, 7]
BT ARIGEERIN A R, XA FA AL,
Prca A UG TN PRI S P9 STE s RO AEL, P JEL AL P 220 VR PO s o X B -5 MU 2 A0

BELAARSS, AEERE &, WIS IS T B 217, M i A BEL 3 on, 368 =0/ L 3 7™ B O 3 [22] . AT

T4k

REIR, ERRBEITF ] PSV B, R B Poeac M1 Ppiac WLRFEAR,  BA S 47 AT EEIE IR 752

TR, ATREA AT B AR 12 0 KU o

B FAFAE € JRRYE, A FFEAERN, RTRrE AT B LW 857 ¥ &%,

EHE BUPA T ARG AW T SO/ INFEAHIT T, UM P e A 1Al SR8 TR 30 min RORTZDRE, R
BE S A J5 BRI 1] ) 45 2R

Pk, SfEg TRl L, R X BRI PSV I AR AT AW B 5 IS 4 1 T A

EARBHEARIE 30 min WAEIRE, WAORFEIARII KL
SE 3wk
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