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Effect of induction and maintenance of intravenous or inhalation anesthesia on

respiratory system adverse events in children after extubation
ZHU Mudan s ZHANG Chunlan®

(Department of Anesthesiology ,Tongling Municipal People’s Hospital , Tongling ,Anhui 244000,China)

[Abstract] Objective To observe the effects of intravenous or inhalation anesthesia on perioperative re-
spiratory system adverse events (PRAE) in children after extubation. Methods A total of 100 children pa-
tients with elective tonsillectomy or adenoidectomy under general anesthesia endotracheal intubation in this
hospital from July to December 2023 were selected as the study subjects and divided into the intravenous anes-
thesia group and inhalation anesthesia group according to the random number table method,50 cases in each
group. The intravenous anesthesia group used propofol for venous induction and maintenance,while the inha-
lation anesthesia group used sevoflurane inhalation for induction and maintenance. The incidence rate of PRAE
after extubation, anesthetic maintenance stage quality,incidence rates of postoperative nausea, vomiting and
agitation were recorded in both groups. Results Compared with the inspiration anesthesia group,the PRAE
incidence rate (16. 0% wvs. 42. 0%) , hypoxia incidence rate (14. 0% wvs. 38. 0%) and pediatric anaesthesia e-
mergence delirium (PAED) score [5(2,8)points vs. 6(4,11)points_ in the venous anesthesia group were low-
er,the extubation time was longer [ (19. 6+10. 6)min vs. (14. 9£8. 9 min |, postanesthesia care unit (PACU)
stay time was shorter [ (25.4=+5. 2) min vs. (27. 9+t 6. 4) min ], the differences were statistically significant
(P<C0. 05). The proportions of intubation time,intubation times=>once and the swallow and limb activity dur-
ing anesthetic maintenance had no statistical difference between the two groups (P >>0. 05). The heart rate
had no statistical difference among 4 time points of before and after induction,after intubation and after extu-
bation (P >>0. 05). Compared with before induction, the heart rate after extubation was significantly increased, and
the difference was statistically significant (P<Z0. 05). Conclusion The incidence rate of PARE in pediatric ve-

nous anesthesia is lower.

& EIE1E#E . E-mail: 1940649507 @qq. com.,



FTHRES 2024 % 10 A% 53 5% 204

[Key words ]

respiratory system adverse events

Fl T AR R 58 A B & (perioperative re-
spiratory adverse events, PRAE) J& /) JLJFR B &% &
WL I RAE S 652 4 B BRI 9 JL 2 PRAE 1Y & RN
15%6~50 26", 3% #6923 T BUHE e 16 i) 4E K, 2%
FHSE I P AN B R R T BUN L0 IR
JE Rz — Rk Oy X P R GO & RE Y LY
mi K 2 . RAMGOLAM 25 BF 53 48 H . 5 % KRR B 15
S AR S S L PRAE KA & (AR
LU A2 JOR P 4 5 Bof 110 22 5, P A o B 4 B A T
FIRE 4538 s KARAM %57 LB T # JkORR e i 5 K 4
Fi 5 WA RR B 75 T N 4E I RSOCR 45 R WoR, H
PRAE & Az KU SEAIG {5 7 A7 & L SR JH ik 580 3 <, A
AR L EREN 2 ESE R ANH. 3
D PN A A G 8 55 /0 HUE 3 A5 A 2 L B = i
() BEAILXT BGRB8, B L, AR WE Y B E R R RS 5
HEFFT7 RN 4 B R AR A 2R L PRAE & A2 15 B0 Y 52
e, IR E A .

1 #REFRE
1.1 — &5+

P 2023 4 7—12 J TA B #0764 5 BRI
B E T AT R AR R SR AR AR DT BR R B 100 4]
BILABEFEXT R . WAIRUE: (DAFERE 2~12 % 5(2)

3109

intravenous anesthesia; inhalation anesthesia; children; adenotonsillectomy; perioperative

2 [E BRI 22 il B3 2= (American Society of Anesthesiol-
ogists, ASA) 1 5 [l 9. HEBRARUE . (1) Mg ; (2) K
PO I SR 28 3R B 5 (3) 4L 5 (4) & M B Tl
N PRI A3 5 (5) ™ B 1 P I G IR (6) K IR &R
ol Mg SR AR DL O T 3 IR 2Rl AR S R
(DX AL S, RO FRE. 5
2H A5 B B A 25 P AR b 8 W R A R F X 4 4y
hy e JOK ORR T 2L R0 A RR R 2L L AR A 50 . PR A — i
TORHLE, 2R TG FE X (P>0. 05, HA A I
PR WLER 1, WS AR B 46 B 25 01 25 dik o CRF it
5 :2023ky070) , I 7E o [ I PR 2 55 o0 WF QB
= :ChiCTR2400090089)
1.2 F%
1.2.1 HAZHHE

M4 B A B 5T R0 L 249 43 %0 19 L 35 76 WA BRI 5
SR YE R )R & A PRAE, A AIF 5 18 35 #5 Jk bR e 4 7T
HEZAERTFRERE 5%, EIGRR/INEHZESH
15 0 o AR FI 19 4 5% 14 B AR i F B 45 BR 80 %6 A AR 58 4K
AEH 5 %0 K 36 /K i, fi ] PASSI5. 0 i+ B4 47
B, % & 10 %0 i 75 %, SE PR Ag 4 53 i), 3t 106 B, A
7% 6 1. SEPRg A 100 B,

1 RETR AR —#% 7B A&

Y| i JORR 4 (n = 50) W A R BEAL (n =50) X/t P
B/ n/n) 29/21 31/19 0. 085 0. 838
R (ts. %) 6.8+2.1 7.6+2.4 —1.880 0.082
BMI(z +5,kg/m*) 16.9+3.9 18.3+4.0 —1.963 0.071
ASASHCT /1 on/n) 49/1 49/1 <<0. 001 =>0.999
b W 3 R e [ (26 ] 17(34.0) 14(28.0) 0. 404 0.517
OSA[n(%)] 23(46.0) 27(54.0) 0.599 0.424
BEBWAR 0 (%6) ] 22(44, 0) 26(52.0) 0.277 0. 605
W n (%) ] 5(10. 0) 7(14.0) 0.196 0.538
B2 (V)] 11(22.0) 9(18. 0) 0. 145 0.617
B[] 2(4.0) 3(6.0) <0. 001 >0.999
AR FG/NILIRFEAT R PE43 [0 (26 ] 0. 044 0. 882

14y 11(22.0) 13(26.0)

2 4 25(50.0) 23(46.0)

34 14(28.0) 14(28.0)
FARERn(X)] 1.725 0. 549

it B A DB A 1(2.0) 2(4.0)

it B A2 IR R LD B AR 42(84.0) 44(88.0)

I AR LD 85 A 7(14.0) 4(8.0)
RS ] (2 £ 5, min) 46.2+11.4 47.5+12.0 —0.549 0. 580
FARE}E] (2 £ 5, min) 30.14+9.3 30.6+8.3 —0.326 0.777

OSA - BH. ZE 7 e HIE I 1087 87 452



3110

1.2.2 ML F*

A G Ry — TG 5 3K R, 7 JRR RO S AL X
WA TR E - [ TR DI RR I 25 AR X B8 AT
JRR T 0 5 4 B AR J5 R AR 2 22 45 )R Y B o R
VAL el 1 o R = SN2 S R = 15 v s T 22
HARS RN GIT L R HE
1.2.3 BIRAHE

TFARHEN 1 d PR E EF T ARG PR 99 ARk
I s 0 A S A EL A B SR AR R T U L SR AR AR
H— MR F R ERG R E S NS R . &
JUARRIZEE 6~8 h, 28K 2 h, AFAREF/ TLLOHE T
P T B LR 5 L/ min,  # JDKRR B 2 7E T 50 K G
Ja 4 T HLZEK MY 0.1 mg/kg . NIH B 2~4 mg/kg &
ISKJE 0.2~0. 3 pg/kg B il & £ 0. 15 mg/kg.
BEE AR E S E, R 4R R NI B 4~ 12
mg+ kg ' ch ' EIFKJE 10~18 pg e kg '+ hT;
W A PR BE2H DL 8 Yo L R Bk E AT 5 L 18 B U R S5 T
R IVK 38 T 25 Y ) S5 5 e Y b ZE K A BT S5 K e A
BT i AR AT T LA 3V i B e LR R L T R R
T PR TR FE BIS (B 4% 7 1A 1 A e HH o 1 JHE O
T 40~60, RJ5# Wong-Baker I ¥F4r =4 43N
BIMEFZE KL (0. 1~0. 2 pg/ke) ¥ B R , 75 Stew-
ard>>4 43, 3% A1 7
1.2.4  WLEIE AR

(D — Bk, 10 AR AR 1 E
JE& e | BH ZE 14 R AR I W2 7 45 Cobstructive sleep apnea.,
OSA) BB AH L7 ok GO 8 45 5 sl LR BT/ L
BREEAT T 0 (1 g3 R 1 25 °F i, BEIC 5 RR BRI 55 2
G R RPAEZRERC G5 553 S N R AR, T E R K
S N AN R AT TR F R
() L JBR T () | 45457 )R] L 45 O RR B S YA T &
(postanesthesia care unit, PACU) {5 & B} [8] 4%, (2)
FEELE R, KRG PRAE, A5 @ %01 A FE AR .
SpO, <95 %t 10 s; QB [A] BZ 0K . 88 3 10 s 1Y J
FUHF S W O IHE BH ZE - FF A B A5 R/ 50T WL R 1Y
SIE PHTE s @i RS . R S5 R R O IR 2R R
DRy WG SN 2 B S e R Ay R AR AR B
B H AT B RUE 8 R 9E © R R AR T

FTHRESF 2024 % 10 A% 53 55 204

A T W R A L R R R O SR PR
BOARE . (DOWELS e . JLE T8 RIS %= B
3f] ( paediatric anaesthesia emergence delirium,
PAED) ¥4y AR J5 %9 (Wong-Baker) ¥4 . 4E £ 3] &
e 5 St (B 45 300 JC A W L BRI 2 L LR R 0
AL LA T 5 I 5 MR TR IR I A
WA TE PACU 15 & B (8] L AR S5 A3 B B 8] B % 0 MK i 45
HoAth A R FAF 0 K AETE .
1.3 %t 54

K H SPSS23. 0 B k47 848 43 v . i . Graph-
Pad Prism8. 0. 2 18, £F & 1E 25 70 A 1Y 31 4 59k LA
xbs FORGHWECR ¢ K5 AFF G IES i it &
TR M(Q, Q) FRn . R I Mann-Whitney U
556 s THEOS R A B B At R R FRERCR A X K
5558 Fisher i UJAE 25 ; 3 52 00 5 0l >R ) Ol
J7 #2 (generalized estimating equations, GEE) , LI P <C
0.05 NEFAGI¥EXL,
2 & R
2.1 K& PRAE £ A H Legrbdk

55 W N JRR 1 2 L A5 i DKORR B 2 PRAE %01 11
FEREAR A AR AL, 22 A GE 2 3 SL(P<C0. 05) . i
=2,

%2 ARBEPRAEZEBERMLE(%)]
i HEOKREMEAL A BREEAL » »
(n=50) (n=50)

PRAE 8(16.0) 21(42.0) 8.208  0.004
AU ARG 7(14.0) 19(38.0) 7.484 0,006
K I [ 1% ik 5(10. 0) 12(24.0) 3.473  0.062
SIERH 2 3(6.0) 7(14.0) 1.778  0.182
Wity 1% 0 1(2.0) >0.999
I 8 2 2(4.0) 5(10. 0) 1.382  0.436
IR RE 1(2.0) 0 >0.999

2.2 WUKE FEE LR

55N PR R 2 b A, H KRR B 4 PAED 1T 43
% AR I B K LR T PACU {55 B3 ) B 4, 24 5
G5 L (P<<0.05), W% 3,

*3 WEAREHEBFRLE

T H i R B4 (0 =50) AR AL (n =50) Z/t/X* P

PAED i¥4r[M(Q,.Q3) + 53] 5(2,8) 6(4,11) 3. 844 0. 040
Wong-Baker i3+ [M(Q,,Q,) .41 ] 2(0,4) 2(0,2) <0. 001 0. 358
WA E (2 £5, min) 19.6410. 6 14.948.9 2. 754 0.018
WA R PACU 45 8 W ] (z £ 5. min) 25.4+5.2 27.9+6. 4 —2.219 0. 031
ARIGEBEREILM(Q, ,Q,) »d] 2(1,3) 2(1,3) —3. 964 0.738
IR [n (Y5 ] 2(4.0) 5(10. 0) 0. 457 0. 436




FTHRES 2024 % 10 A% 53 5% 204

2.3 MAREFTEHEFRETILEK

WA L 975 A ISF 1) 97 A OB 1 WRORIRR I A 5 300
A e AR TR B L LA, 2 SR TSI E X
(P>0.05), .55 4,

£4 TEARBFSERBERPRELR

WENKRRIEAL R A RR AL

i H t/X? P
(n=750) (n=150)
I ] (ot 54 8) 11.34+2.7 11.943.2 —1.796 0.060
FHE R >1 K 5(10.0) 7(14.0) 0.379 0.538
[n(%)]
IR B2 R [ (%5) ]
gL 7(14.0) 4(8.0) 0.919 0.338
T A 3 3 4(8.0) 2(4.0) 0.709 0.678

2.4 MABRFARICETLEK

WA ST A6 E 5 RE TS 4 B ) S R
e, 2R G2 E L (P>>0.05); 55 S0 i,
WA 0RY A, 22 70 G5 B X (P<<0.05),
W5,

x5 AEBE R FEAOEEWL (2 £s5,)K/min)

1 KORR B 21 NG

i T8] A t P
(n=50) (n=50)
il 96.04+17.96 93.03+15. 68 0.441  0.698
i d ] 85.33+14,92° 85.944+13.71 —0.296  0.774
WG 90. 23+14. 90 92.64+14.64 —0.828  0.444
WE R 112.53+23.47° 118.55425. 03" —1.268  0.281
*P<C0. 05, 5 [F 4L 5 1 LA,
3 i %
5N HCEE, /N IL I 7 g2 B B AN 6] 1Y i

P45 R R A R A A0 Sk R LT R UL L R B R
HLARHT T 585 28 P 5515 28 L 9 s 1 B A 4 L [
1% 4= PRAE By XU 3k, Ha 4l ii, 51 & PRAE )
FER AR A AF << 6 % | b P WG JRR g L il A i
OSAVSGEN TR FREE B sh WA 7E 332 Ik
PR BE AR DI BR A BOLEEAEF B OSAL HE W
P4 L2 R B o 8 00 i B ) R 2 2 i TR
P51 S AE N 1 BTk, P X 2 B8 L) PRAE 5 A& 2R
R 518 T I PR B A 2 DG

UTAF A BRI PR B2 A — B 7R BRI R 4% b LT
AR A g LURE AR PRAE & 4= 3, 445 8 K &R 35
R Mg B U X T BB PR T
Jile T L VRORR I ARG 5 T R ORE OIR 25
A5 R DRk e A SRR E B Rk
b 4B A RV b TR I R R A AT AT
f ] LR AR R IR 2, HX 26X T PRAE 152
Wi 5 2Rt — 20 R 2%, LU PR 2 0 4 % AR LAY A [
15 DUASCHE 4 T A I AG 54 B

3111

AHEIE R, 5 b e WA JRR B EL A, TR T A
ik BE B PRAE &4 Z(16. 0% s, 42. 0%) & 4 Al
BERE AR K E R (14.0% os. 38, 0%) H K, 5
RAMGOLAM % B 58 45 - — 80 AT g TiF %
sF I AR JOK JRR i X PRAE A 5200, & B A R i
PRAE [ & A W & B 45 1/ RT3 8, mi £ AR
J i TR T VP 4EL TG A 8 25 S L DR bt A R 40 10 DR I O 9 %o
AR5 B PRAE 5200 7] B8 58 R, AR WF 58 HAE 58 T 3X 5.
KARAM ZE He 85 1 4 B JpR e e B8R W A 01 i Jhk BB
FRifs 3 S 4EFE T PRAE (5200, & B AR PRAE
RUBS B i, R RS TR B PR, T
LIU 25V 5% 26 B L 16 46 4 19 58 L b PRAE & 2B K
;B R L X 1T BE S I 1 R s M O, A R E
W BE A A A L R T R S R R e, T
A 2 e RR A, SR J5 VE T <GB i L iy M3 a2
RSB SE  E& PRAE 1R £,

b FUE 0 S TN I AR A AL S YTk R A
13 BE A SO /D S AR A 51 R Y SR I O
A LA M ) 5-HT 32 44 35 M 4 i = B
PR MR 5 6 B4 A i A S AT 3 400 o e 5 B2 S T G
B U A A A 1t S A 5 R KRR B 4 A ] g
R 3 B € | I s 28 kAR R AR Y T R PR A
Z R TGI8 (P =>0. 05) , 0 32 390 1y #a A7 1 15
PRI IR G T . b 5 3 3 2D Rl 22 8 i 4 K 1k A
PO S AR W UL R R ) R R A T A,
it EXF PRAE (& A4 HA R4 1E R A0 76 30 i) <0
B 5 AR A BR

AW 5% 5 4 4 45 B R A A B > 1 ORI L A L
L, ER TG EE X (P>>0.05), X ZH
FE 6 2 I PR BRI 35 3 1 75 oK o AS IF 5 ¥ KORR B 4
A 7 W R PR AR 3% 1 % L A1) v AR v SR R R O
W A UL IR B T R R, I IX T RE S £
S A AR R RD B LR S VE R A OG . T A
VPR 5 2H L 60be R T o RB L A sk ) O L o T DL
RJG PAED ¥4 5, B g 1) & A KU T K, HL A
PR AN B ff , 25 08 S 22 i R 2R 3 TR VE R AT G, i -E R
BEON N AERE R 2 —107

25 L i TR E T VORR B0 T R 50T R IE
HA— W3 1E A, 0I5 R B[] A % 3 4, BT g 2%
254 109 8 1 [R] B 45 O e — BB OR B INE . 0 P 1 A
AU K A5 L 6 AR I /N I AN TS A 3 S8 ko o R
A EROL L WA JRR T 2 B O A BE BE L T RP O R A A R
B PR B WS AR IR PRAE &5 KUK 2L, X T 5
DS /N LR A 07 2 S i ke A T IR JRR R 5 DA R AR
PRAE &A%, ABFFRWAH R R (D AR R
AL T #0 KOR W A RRBE XS PRAE 5% 0, 11 78 I PR 52
e i & B IOk R A B2 5 PR T 1T BE 2 — N AT AR
B4 R R 1T T R IR A AR TR I ) S5 SR



3112

2 A, AR AT 5T AT L 25 s AR O — > b 57 1
OB, AR I B e i ) i PR 4 5. (2 AR BESE R AE
JHUURR 45 570 77 % B3 32 2% 1 i JUL A 5t 149 52 Wi, 3k R ik
BILTE A Z IR B R WAL st A R . (3) R X A B
A4 45 K HEAT AL L X AT B 23 52 A A LI T I Y

S % Uk

[1] SHEN F,ZHANG Q,XU Y,et al. Effect of in-
tranasal dexmedetomidine or midazolam for
premedication on the occurrence of respiratory
adverse events in children undergoing tonsillec-
tomy and adenoidectomy:a randomized clinical
trial[ J]. JAMA Netw Open,2022,5:¢2225473.

[2] PARK J B,SOHN J Y,KANG P,et al. Periopera-
tive respiratory-adverse events following general
anesthesia among pediatric patients after COVID-
19[J]. ] Korean Med Sci,2023,38:e349.

[3] HIJ, TEMPLETON T W,SOMMERF-IELD D,
et al. Risk assessment and optimization strate-
gies to reduce perioperative respiratory adverse
events in Pediatric Anesthesia-Part 1 patient
and surgical factors [ ] ]. Paediatr Anaesth,
2022,32:209-216.

[4] VON UNGERN-STERNBERG B S, SOMMER-
FIELD D, SLEVIN L, et al. Effect of albuterol
premedication vs placebo on the occurrence of re-
spiratory adverse events in children undergoing
tonsillectomies: the REACT randomized clinical
trial[ ] 1. JAMA Pediatr,2019,173:527-533.

[5] RAMGOLAM A,HALL G L,ZHANG G,et al.
Inhalational versus IV induction of anesthesia in
children with a high risk of perioperative re-
spiratory adverse events[J]. AORN J,2018,108
(5):566-571.

(6] BRENIE, £7%5, 8 X, 5. NI ks 5 5 LR
ot W A5 S0t e XU 8L LT R B0 i &R 2R
REAfF L ERMEZmELT] hEAY 5K,
2019,19(23) :4123-4125.

[7] KARAM C,ZEENI C,YAZBECK-KARAM V,
et al. Respiratory adverse events after LMA®
mask removal in children: a randomized trial
comparing propofol to sevoflurane[]]. Anesth
Analg,2023,136(1) :25-33.

[8] ZHANG Q.,SHEN F, WEI Q, et al. Develop-
ment and validation of a risk nomogram model

for perioperative respiratory adverse events in

FTHRESF 2024 % 10 A% 53 55 204

children undergoing airway surgery: an obser-
vational prospective cohort study [ J]. Risk
Manag Healthc Policy.2022,15:1-12.

[9] LEE L K,BERNARDO M K L,GROGAN T
R, et al. Perioperative respiratory adverse event
risk assessment in children with upper respira-
tory tract infection: validation of the COLDS
score [ ] |. Paediatr Anaesth, 2018, 28. 1007-
1014.

[10] MARSH B J, KOLODZIE K, ROBINOWITZ
D,et al. Wildfire smoke exposure is associated
with adverse respiratory events under general
anesthesia in at-risk pediatric patients[J]. An-
esthesiology,2022,137:543-554.

[11] WUDINEH D M,BERHE Y W,CHEKOL W
B, et al. Perioperative respiratory adverse e-
vents among pediatric surgical patients in uni-
versity hospitals in Northwest Ethiopia:a pro-
spective observational study[]]. Front Pediatr,
2022,10:827663.

[12] LEE J L, THAM L P. Incidence and predictors
of respiratory adverse events in children under-
going procedural sedation with intramuscular
ketamine in a paediatric emergency department
[J7. Singapore Med J.2022,63:28-34.

[13] COVERT H H,ABDOEL WAHID F, WENZ-
EL S E, et al. Climate change impacts on re-
spiratory health: exposure, vulnerability, and
risk[ J . Physiol Rev,2023,103:2507-2522.

C147] Xvk ., EREFR. T He R B A 1A T R LA IR IR
S5 B3 1 It Mk A R RE A DD B R AT IR T 0 i R
FELT . b B8 2 SCH (B B g Bl 27 ) , 2023, 38
(5):17-20.

C157 3K 35005 B B R, 45 i Bk AR R A AR 2 R A8
JUFEIAR AP 0% 2R 48 A B 55 4 A 003000 A5 78 4t <7
[17. BE2 g8 44, 2022,51(1) 1 129-134.

[16] DRAKE-BROCKMAN T F,RAMGOLAM A,
ZHANG G, et al. The effect of endotracheal
tubes versus laryngeal mask airways on periop-
erative respiratory adverse events in infants: a
randomised controlled trial[J]. Lancet, 2017,
389(10070) :701-708.

[17] RAMGOLAM A, HALL G L,ZHANG G, et
al. Deep or awake removal of laryngeal mask
airway in children at risk of respiratory adverse
events undergoing tonsillectomy-a randomised
controlled trial [J]. Br J Anaesth, 2018, 120
(3):571-580. CTRH5 3119 30D



