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[Abstract] Objective To investigate the effects of sevoflurane inhalation anesthesia and propofol-remifentanil combined
maintenance anesthesia on the incidence of postoperative residual curarisation (PORC) in minor surgery. Methods A total of
104 patients who underwent elective surgery under general anesthesia in the Second Affiliated Hospital of Chongqing Medical
University from May 2020 to January 2021 were selected for this study. Patients were divided into Sevo group (maintenance by
inspirating sevoflurance) and PR group (maintenance by intravenous injecting propofol and remifentanil). The train-of-four
ratio (TOFr) during extubation and the existence of adverse respiratory events after extubation were recorded. The incidence of
residual muscle relaxation during extubation and the incidence of adverse respiratory events after extubation were compared under
different anesthesia maintenance conditions. Results There were no significant differences in age, gender, American Society
of Anesthesiologists (ASA) classification, body mass index (BMI), operation time, time from muscle relaxant administration to
extubation, and bispect ralindex (BIS) at extubation between two groups (P>0.05). There was no significant difference in the
incidence rate of PORC and adverse respiratory events between Sevo group and PR group [69.4%(34/49) vs. 53.8%(28/52),
P>0.05; 2.0%(1/49) vs. 9.6%(5/52), P>0.05]. TOFr in Sevo group was slightly lower than that in PR group, and the difference
was statistically significant [85%(78%, 90%) vs. 89%(84%, 93%), P<0.05]. The overall incidence of PORC was high, which was
correlated with age, BMI, operative time, time from muscle relaxant administration to extubation, and BIS at extubation (P<0.0S).
Conclusion Sevoflurane anesthesia maintenance does not increase the incidence of muscle relaxation residual during extubation.
The incidence of PORC can be high during extubation under general anesthesia in minor surgery. Muscle relaxation monitoring
should be performed routinely during general anesthesia to improve safety.
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Fig.1 Schematic diagram of neuromuscular monitoring

1.3 Zimdets oSk If R4 BB A AR I
PER] . (K E 4540 (body mass index, BMI), ASA%};
K. KBTS AT AU 2 BIRAE R . R
BHTOFr, WG &AW IFIGE AN R H (S
RSAMAE . AN A <90% B TR — k3
BLOMEAmE . = J148) . PATOFr<0.9 A RJF ML
*’&ﬁfé‘}(postoperative residual curarisation, PORC)
B HIW bR e, Hrh0.8<TOFr<0.9 §# FEPORC,
0.7<TOFr<0.8 W JEFPORC, TOFr<0.7 N J¥
PORC. WA . HE . EEPORCKAE
I HTPORCHISEI N £ .

1.4 Seiteeab s RAISPSS 22.0%k 4 #4150 143
Mro fFEIESSMRIESE R UstsRn, WALHE
LU 3R A ST FEAS R 36 5 A4 G IR 28 40 A 1 % 2
AR UM(Py, Prg)3rn, PR HECRHAES 500G
55 THECTER A (%) s, PR HL R B2 2R
RS . P<0.0SH 25 A Gt R Lo

2 & £

2.1 I —MEeRl b Ly A 104, AIbR
3 (LB R R AT WA 25 50185 5 24 IR B AR A7 1
M, FARLEH G Uk i E & 45T IR 25 515%) ,



A A 016, Hd-ERbEdl490], PIIA B -Fm o5
KIGH 26, PLAER . 5], ASA5TZL . BMI,
FARMIE] . AT U2 BRI R, AT I BIS 2
SIGIT 2 L (P>0.05, 1),

R WAE/NFARBE —BTOR UL

Tab.1 Comparison of the general data between Sevo group
and PR group
= 5 Pt

- e bgesy ?
A4 (%, xts) 479 £12.8 494 £11.8 0.549
PEFI5(%)] 0275

5 22(44.8) 29(55.7)

5’s 27(55.2) 23(44.3)
ASATTER[511(%)] 0.610

1 5(10.2) 0

Il 28(57.1) 33(63.4)

I 16(32.7) 19(36.6)

BMI[kg/mz, M(P,, P;s)]
FAREF ] [min, M(P,s, Pys)]

23.9(21.1,25.8) 24.0(22.3,25.9) 0.627
41(26, 60) 52(25,75)  0.144

25T WAL B B[R]

i . 51(40.0,73.5)  65(47.0,84.3) 0.730
[min, M(P,s, Ps)] (400, ) ( )

KB HFBIS (x+5) 91+3 90+3 0.636

ASA. EEFREEIT 2 ; BML (KT FEEL; BIS. Byt BUS 5 5%

2.2 WAL RIEbR L Lt R R R
TOFAL FINIAM-Hi 2F KJedl, ZRASHIFE X
[85%(78%, 90%) vs. 89%(84%, 93%), P=0.013],
LREHARFH B AEFEMZPORC K A H
H69.4%(34/49), HrhgE . B EEPORC
B & AR IR F42.9%(21/49) . 16.3%(8/49) .
10.2%(5/49); WIAB -5 KJE AR JG <
BRI ZIPORC K A 453.8%(28/52), Hrp#zps |
. HEEPORCHY &AL RIKIK H34.6%(18/52) .
13.5(7/52) . 5.8%(3/52). PIZHPORCAA#H2EHF T
Gt R X (P>0.05, K2), LRb4 S5 HIAG -5
IS KICHRE TGV IGE A Kk A R 2R G0
2 X [2.0%(1/49) vs. 9.6%(5/52), P>0.05],

100+

0

90+

80+

TOFr(%)

704

60

PG A4 LA
B2 PLALERE KA I TOR B {3 A i
Fig.2 Distribution of TOFr in Sevo group and PR group
TOFr. 4P BRI AR S NI -Ba 28 KJE i, (1)
P<0.0S,

Med J Chin PLA, Vol. 46, No. 9, September 28,2021 937

2.3 PORCHIFEMHZE T LITOFr<0.9APORC
H AR, AR5 HAE RE R ZIPORC K 2
H161.4%(62/101), R4 B H B ABLEAENINIR RN
WIAS IR AR (n=62) 5 AN SR AR AL (n=39) . PHLL4F
% BMI, FAREFE . 45 T WA ZY EHAE T &
EHIBISZE A ZITFE X (P<0.05, £2).

&2 PORCHM P ¥ K R

Tab.2 Univariate analysis on the influence factors of PORC

5ES MibaseAdl  THATRAAL

) (n=39) P

P (451 (%) ] 0.060

5 36(58.1) 15(38.5)

‘8 26(41.9) 24(61.5)
AR (B, xts) 515+ 118 44.0 £ 11.6 0.020
BMI(kg/m’, x+s) 253+29 219+21  <0.001
ASAGTE[11(%)] 0.147

I 3(4.8) 2(5.1)

I} 33(53.2) 28(71.8)

I 26(41.9) 9(23.1)
FARM ] [min, M(P,, P,)]  37.5(20.0,55.0) 60.0(42.0,80.0) <0.001
%ﬁi%ﬁgiﬁiﬁﬁﬁ@ 52(37,66) 72(51,100)  <0.001
IR A BIS (es) 9027 £4.04  9215%294  0.008
HEFFFHZG[151](%)] 0.109

W2 A PRI 34(54.8) 15(38.5)

T PR P 28(45.2) 24(61.5)
P TE AN R 2 (5] (%) ] 5(8.1) 1(2.6) 0.255

PORC. RJFHIMAFEAY; BML (REFREL; ASA. SEEFREFIL P
2% BIS. il B BUSHE 5X

I N

PR R W IR i AR i AR L PRI A st
F L AT RERR M H 5 R 2 LA Sk 28 il S R L N2
RUABBR R SZ RS A, FHWT £ BERR A A S 0 #f 22 LA
e At , NI = A LR FASBARL N . Z2IHF5E
KPR, RS LR A sth 7] B [R) 5 FH AT 2 g JIL A A
st ARG, LA AT E R e (1) 305 2 fh i S R
JEI TR 18 , Mk /> 2 MERR A Y RS s s (2) 4
i WU EE 245 AL LS 25 9 i SRR M 5 (3) RAIR
5 fih i JE 2, P FIELRR 32 1A X6 2, T FEL A ) Jge P . AR
WSS R Bos, LR be 45 NI B -5 25 K e 41 &
HWER AR R K AR E TG EE L, i
JERRIATREA (1)L ome 3G ok L AL LA 25 P i
P 22 BELT A FH S22 5 [R) RNV B2 AR, AR5 A
NFBE R BB B AT A /INTE AR H By fdt I ILRA 77D 7 AR
T, EXMIELT, LRI EN; (2)
AHESE A B, - U B N A 9 - B 2 K e E AT
JRIRAESE , RN IR R A R IR &, e Fh
AL T, BB PORCHFE A X4 /N . Naguib
25U Carvalho % & B, - S50k 0 47 R I 4



938 @M ZEESLE 20214E9H28H 46 Aol

FERSHISPORCI L AR . AiFsRg R ER, £
B B A I TO R AR T P TR B -Fi 25 K JE
M, HHHPORCEAERERTLHIM¥E . ¥
WAL H M TOFr#b AT 73 280 i Js B, RZ R
BB ERTORE N #£0.8~0.9, M A FRHEIN N
TOFr<0.9H N AF{EPORC, ikt F 4R kel 4k
BRI TOF A AR TR -Fm oF KJE 4, (HP4 &
HIPORCE R EF TG FE X

Z IR I PORC K A R dg g 1 AR
HRER BN, HNFARGEBEHERERNPORCEE
%h61.4%, FAEWR . BMI. TARBE . 25T LA
245 BRI JEPORC R AE MR N E . Yu N
157 U142 32 JE T =R 04 o [ A BB 3 E AT R A
M, HARE B PORCIY A RN S7.8%, AT
AN R 3232 585 /NTF AR H ARG o AR P 5077
H R, FIk, PORCE A RAYE .

T R BR 37 44 % HE 2 W Ak LA 245 0 A e v
BEAE I AR LA KNS, (HRE 5 4RI 1 K, B2 E 2
Wit BE 1 TR, 29I TE BR R FEAL . THPRE
TARE, oA R 2R Bl T2 Rk A A
B WA 25 1 VE FH IS ) 2B, AT S BCE AR A &
H:PORCHY XU 45 1 o Pietraszewski%[16]5()@?%—?415{5“
BERI, AT NS T, &
F(=65%) B HPORCI L ERL N44%, THFER
(19~57% ) FH 2 }20% . Murphy%!" BB 5E 15
BT RLINGS ., EFBREFEAERRE,
IR I & A= PORCH] R fH it in il , 3 o™ & )5
So B, XTRERE, IHK M AN &
HEAT JUURA 7 A o7 12 S AL

BMUZ PFH N 8 FRROL IR 8 bR, 1EH 75
Fil3m 2 M 18.5~23.9kg/m’ . AHFFTLE R R,
A I AEAE RS FR A U BMIW 8 55 T A TEAE LA
FRAH o AT R, BEEBMINE N, SRR E
AHE 3G, 8 o R AR R Y EAE E AR X
B, DURARE TR 2550 il w SR Y, A
T 2E K ULRA 25 (0 VRS R) - S0 3R 4 Bl LA B 4
AR . B R VR BT ]2 36~53 min, 45
25 Ja BT EIE M P IR e AT
LA 265 ZE P I T K, PORC A AR R, A
DI SURTAZNNE e 1 AT & =2 NI 1D & o7 NiD)
(8] 4 %% H= PORC IS M R 2%

SIEARGFFGE A R FAHEERZE . H,
PORC 5 M3 A B3k % A s UIAH . PORC
AT REIE I LA AL G R A S AR A A . (1) BT
ARG . IEEELT, Ao RIS
SN AN B Bk AR A Az 2, O AT PP IR
R, RO . P, M s AR, A

FETENUAN R A, FBE IE 5 IR 40 <0 s 1 A2 ]
ML A R /B 1055 . WFoE &AL, 4 TOFr<0.7
B, AR SR SR N RO B (2) B R AL
I FRE . SR AL L AL g5 0T, & 3 b
W2 SR BE K2 S iR . Eikermann N & BH
TOFr<0.5/ 12001328 i, 8t 3 1 - I Wi 1 A5
R, FHIPORCHMULE AR FAFHEA G, HA
TFF 5% v B LA B A & A EE 9IS L& AE PRI RN R
FHMERER LD, WS %= N,

i LR, AR AE RN, BREEEEE
X 48 /N AR AR5 S IS LA B 4 1) K A SR s i 45
AN, EAAFRRRER S, HS5F . BMI, FAR
WHE] L 25T LR 25 AR BSR4 ¢, $2 (i FH LA
T HEAT URA WA # A L EE, (R I PRAE EAE
Ry Wbk A B HIL A B o T B SO TS R AR AE
WIRAGR AR, L5 RPFIE A 35 an i ) |
At A . BRI, LR 255 R
HEATRIUAS W DA /D LA B A% 1 2

[ &%k )

[1]  Grabitz SD, Rajaratnam N, Chhagani K, et al. The effects of
postoperative residual neuromuscular blockade on hospital costs
and intensive care unit admission: A population-based cohort
study[J]. Anesth Analg, 2019, 128(6): 1129-1136.

[2] Chetty S, Hassim S, Perrie H, et al. Unrecognised postoperative
residual curarisation in developing countries remains a common
problem[J]. S Afr Med J, 2020, 110(11): 1134-1138.

[3] YuB, Ding LL, Wang Q, et al. Effect of remifentanil combined
with propofol on anesthesia and analgesia in patients undergoing
gynecological laparoscopy[ J]. Clin ] Med Offic, 2020, 48(12):
1453-1454. [T, T#F, FML, 25 i 2P R EBATIAE X
TARHIE B AR FE A RIS ORI RCRIPSE[T]. IR IR ZE B 2,
2020, 48(12): 1453-1454.]

[4] Carvalho H, Verdonck M, Cools W, et al. Forty years of
neuromuscular monitoring and postoperative residual
curarisation: a meta-analysis and evaluation of confidence in
network meta-analysis[ J]. Br J Anaesth, 2020, 125(4): 466-482.

[S] Takagi S, Kitajima O, Yamamoto M, et al. Potentiation by
sevoflurane of rocuronium-induced neuromuscular block is
greater in older than younger adult patients: A randomised
controlled trial[ J]. Br J Anaesth, 2020, 125(4): e351-e353.

[6] Esteves S, Martins M, Barros F, et al. Incidence of postoperative
residual neuromuscular blockade in the postanaesthesia care
unit: An observational multicentre study in Portugal[ J]. Eur ]
Anaesthesiol, 2013, 30(5): 243-249.

[7]  Anesthesiology Society of Chinese Medical Association. Expert
consensus on the rational use of muscle relaxants (2013)[]].
Chin J Anesth, 2013, 33(7): 781-785. [ 4B L F 23 JBR Y27 73
2 LA 2G5 SR Y L K3k (2013) [ 7], AR Rk
Ziki, 2013, 33(7): 781-785.]

[8] Man YY, Mi WD, Han CJ. Influence of sevoflurane and propofol
on the neuromuscular block effect of cisatracurium[J]. Med J
Chin PLA, 2011, 36(9): 973-975. [{#itut, K T4, ##1E. £
S0t 0 PRI 59 X MU ] 2 e JUUAA VR B 52 00 (0. A il 2



[10]

[11]

[12]

[13]

[14]

BR2E ik, 2011, 36(9): 973-975.]

Paul M, Fokt RM, Kindler CH, et al. Characterization of the
interactions between volatile anesthetics and neuromuscular
blockers at the muscle nicotinic acetylcholine receptor[J].
Anesth Analg, 2002, 95(2): 362-367.

Li CX, Yao SL, Nie H, et al. Effects of sevoflurane on the actions
of neuromuscular blockers on the muscle nicotine acetylcholine
receptor[J]. Chin Phamacologica Bulletin, 2005, 21(9): 1081-
1084. [ZAE 50, Wk e, S0, 55, L BEXT HE AL LA ZY
5 UL PR 2 2 T JIEL R 32 AR A T A s [ ). vl T 2 B A S 4R,
2005,21(9): 1081-1084.]

Naguib M, Kopman AF, Ensor JE. Neuromuscular monitoring
and postoperative residual curarisation: A meta-analysis[J]. Br ]
Anaesth, 2007, 98(3): 302-316.

Gongalves PMSE, de Vieira Alexandra V, da Silva CHR, et al.
Residual neuromuscular blockade and late neuromuscular
blockade at the post-anesthetic recovery unit: Prospective cohort
study[J]. Braz J Anesthesiol, 2021, 71(1): 38-43.

Yu B, Ouyang B, Ge S, et al. Incidence of postoperative residual
neuromuscular blockade after general anesthesia: A prospective,
multicenter, anesthetist-blind, observational study[J]. Curr Med
Res Opin, 2016, 32(1): 1-9.

Saager L, Maiese EM, Bash LD, et al. Incidence, risk factors, and

Med J Chin PLA, Vol. 46, No. 9, September 28, 2021

939

(17]

(18]

(19]

consequences of residual neuromuscular block in the United
States: The prospective, observational, multicenter RECITE-US
study[J].J Clin Anesth, 2019, 55: 33-41.

Zhao QD, Liu B. Clinical application progress of non
depolarizing muscle relaxants in special patients[]]. Modern
Clin Med, 2009, 35(5): 394-397. [RUA AR, XD, E L ARALAL
PGSR N A I PR O T e [ 7). BRAXI R B2 272, 2000,
35(5): 394-397.]

Pietraszewski P, Gaszyfiski T. Residual neuromuscular block
in elderly patients after surgical procedures under general
anaesthesia with rocuronium[J]. Anaesthesiol Intensive Ther,
2013, 45(2): 77-81.

Murphy GS, Szokol JW, Avram MJ, et al. Residual neuromuscular
block in the elderly: Incidence and clinical implications[]].
Anesth, 2015, 123(6): 1322-1336.

Kiekkas P, Bakalis N, Stefanopoulos N, et al. Residual
neuromuscular blockade and postoperative critical respiratory
events: Literature review[J]. J Clin Nurs, 2014, 23(21-22):
3025-3035.

Eikermann M, Groeben H, Hissing J, et al. Accelerometry
of adductor pollicis muscle predicts recovery of respiratory
function from neuromuscular blockade[]J]. Anesthesiology,
2003, 98(6): 1333-1337.

(s HIB: 2021-04-01; f&EIH M. 2021-08-01)
(PTG . @I H)





