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unit, PACU) {5 B B )25 T FHAIAA G20, AR BE AT [H) 46 46 29 54 min,
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1B NEY=DiN

o FURETL . 408 R BE S PACU (S BEINHE] , B2 H (1R Bras #6171, SR &R EE Be BRI 2 7 2 (i PSR
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AW 55 53 RS (51 19, RAEHTIURAZ ) FIxs BRZH (93 191, (EFTALAAZS ). WL R
BB MR EILBRIA] . BRI I3 % (post-anesthesia care unit, PACU) #5 B i ] RE BERS ] . AN [R] it [] s Y
378 B 3 2 A R S50 Ak s 0 s IR A TG PE 25 ) R . BRI R R AR 4
S5 R WS 1 Wk B PR BR B[] . PACU 5= B4 B ) B £ B s 7] 32 J2 T % B4 (P<0.05), WRER 2 0k 45 1
(systolic biood pressure, SBP) T &7 7 J& (diastolic biood bressure, DBP), i< & (volume tidal, VT) & < i
U [ (peak inspiratory pressure, P,.,) 7£F RIFGHE (T,) . FARIFLE 5 min B (T,). FARLEHES (T,) 1K
TXTHRLH (P<0.05); MELEH A Hf 3 WS K — % L% 43 & (end-tidal carbon dioxide pressure, PetCO,)
TXF A (P<0.05). PIZH A5 52 D0 4 A i A ™ JE 0 JAE LA SO Hh B8 HE IR 50 5 8 T e R e =X
B (P>0.05) ¢ A2 751 FH LA 245 J2 SRR IR A2 715 B8 IF ] R 52 e PR 3R (P<0.001) 0 £5 18 s AR WLAA 254
4 B 4 B R VT 22 4 T2 41 1 A B 75 L AR AR R I S N TR — IR A TR, e e i 5
ERIBRAF ] . PACU 45 B s [a] RO Be s 1]

WIRAZ5H; Wk, DERREE; 24 HNETA
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Influence of muscle relaxants on postoperative recovery

in elderly patients undergoing day-case cataract

surgery under laryngeal mask general anesthesia

LIU Huigin, LUO Yanhua, DU Xinyue, GUO Min, XIE Zhubin, GAN Xiaoliang

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key

Abstract

Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Objective: To investigate the impact of muscle relaxants on postoperative recovery in elderly patients
undergoing day-case cataract surgery under laryngeal mask general anesthesia. This study aims to provide a
clinical reference for the rational use of anesthetic drugs in this patient population. Methods: A total of 144
elderly patients who underwent phacoemulsification with intraocular lens implantation under laryngeal mask
general anesthesia at our hospital from January 2024 to June 2025 were collected. Patients were divided into an
Observation Group (51 cases, no muscle relaxants used) and a Control Group (93 cases, muscle relaxants used).
We collected data on the time to laryngeal mask removal, Post-Anesthesia Care Unit (PACU) stay time, and
length of hospital stay. Hemodynamic parameters and respiratory variables were recorded at different time
points. The cumulative dose of perioperative vasoactive drugs and the incidence of perioperative adverse events
were also documented. Results: The time to laryngeal mask removal, PACU stay time, and hospital stay were all
significantly shorter in the Observation Group compared to the Control Group (P<0.05). SBP, DBP, VT, and
P,... were lower in the Observation Group at the beginning of surgery (T,), five minutes after the start of surgery
(T;), and at the end of surgery (T,) compared to the Control Group (P<0.05). The highest intraoperative PetCO,

in the Observation Group was significantly higher than in the Control Group (P<0.05). There were no severe
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complications or intraoperative body movements that required a change in anesthetic method in either group

during the recovery period (P>0.05). Among all factors that could influence PACU stay time, the use of muscle

relaxants was a significant factor with a statistically significant difference (P<0.001). Conclusions: Laryngeal

mask general anesthesia without the use of muscle relaxants can be safely applied in elderly patients undergoing

phacoemulsification with intraocular lens implantation. It helps to shorten the time to laryngeal mask removal,

PACU stay time, and length of hospital stay.
Keywords

muscle relaxants; laryngeal mask airway; general anesthesia; elderly; cataract surgery

Cite this article as: LIU Huiqin, LUO Yanhua, DU Xinyue, GUO Min, XIE Zhubin, GAN Xiaoliang. Influence of muscle relaxants on

postoperative recovery in elderly patients undergoing day-case cataract surgery under laryngeal mask general anesthesia[J]. Yan Ke

Xue Bao, 2026, 41(2): 62-73. DOI: 10.12419/25080601.

PN B R LI 8O R 2 —, R
TR LTI B, ik 90.7% ", HA,
R LB A N T RAK (intraocular lens, IOL) 4
ARE A IAIT N B RARETF AR )T R, 8%
AR, MRFRRERE LR 24, EEERIE
TG 0 JRR I 3 o ﬁ‘ﬁllkf“J:%%ﬁé%Jﬁ:@—E@%%,
SHRBIZE, H—RKEFIEANTARTFE,
BOE T2 5 RREER fﬁﬁﬂ?ﬁ?”ﬁﬁ?ﬁ@?ﬂiiﬁ%;
BORRBEA SN, MmNz 7
FETA R A5 Q0 B 7R 2 T BRs « AR A Bl PR 2R B 1
B R A R KRR B 4 i R BOME DUAE T BER S
THECETA, 7 M B ST A9 4 BRI LABA
PRFARIFHAT R H L4, TR B RRBR R,
;LA 259078 B T IR AR =2, IR F TR
HAERFIR ER AL TIE R B . SR, AR B XA
FAZIYIRTEBRBE IS, ARG 5 R R ER
WG| & —RIVA RNV o 140, R 5 55
AT S B TE A3 U ME LLHE S, 38 m iR W K it
TR 0 JRURSE 5 IR UL TG 7 D) T i 5 | b R 4 i A
FRIRIAE . BLAh, BFENEEA 2 RGN
i, oD Bl E DDREAR A A AR, HER
%%ﬁﬁ%@@%ﬁﬁ\%ﬂyf%ﬁﬁ? X B R 3
IS 123N DN UN S 1 =1 N4 = < T
S H A TR By 'ﬁ)&?m PRI, ASHH 5 0]
TSP 3 T B I A I B4 B BRI T 4552 H ] 1 B
FARIZFBETR, PP T LA 25 % AR
JEE R B TR NI RE R T
KEBRMIEIR S, L HRIFRLZ2NnS
(Ve

1 AREFE

L1 IR #

i A TR BRI AE LR ST MR TR B 2024 4F
1 A —2025 4F 6 J 1] [ 76 Mk B0 < 4 B BRI T 4%
32 N B P LA AR IR T R R — A
AR, ra8EY oy HETFAREE . A
PrifE: 1) BFAER>70 2, HHIARR; 2) TARIT
2O P B 7 LA A IR AR BB A N T AR AR —
BIFAAR ﬂF BRbmE . 1) Wb 50 AR SO
2) R FL B INIIRE S R AE TARZERIERY
B3 T%zﬂ‘éa?ﬁ%ﬂﬁﬁﬁﬁ%%, 4) &[5 R
P = i /b 25 (American Society of Anesthesiologists,
ASA) PRI K I UL R o AR A AL
W A, SR A AR 258, X
MRH R AN 25 . AR 4 R e AR 3 25 B

e (HEES . 2024KYPJ058-2), I35 4 H
% [A)
1.2 FBREEAIN

A R ATFAR SIS R HL o L i 4

T FBEE (peripheral capillary oxygen saturation, SpO,)
A He o WL ER KIS 5 R R 1A B 1~2 mg/kg 5X
A HHBY 0.4~0.8 mg/kg . BUZFKJE 0.01 mg/kg B #
I¥RIE 1~2 pg/kg KAt 0.1 mg/kg #IkiT5F, K
PRAERER HNIA S (4~10)mg/(kg-h) B FRAE (0.4~
0.8) mg/(kg-h) A Hi 25 KJE (0.05~0.10) pg/(kgmin)
FRELHRIKR A, A1 SCHTIRRE 0.2 pgrkg kT T
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WEELH S R FINUAA 259 . PR IR W L4 T
M FEKAN 5 mg FZ AL I 12.5 mg #it Ik 51 79 B
ARJG O RIS 5 AR Y- 1) I B
HERERIEHL, 15 E N 6~10 mL/kg, WEMELL 1 : 2,
WEB R 12 /48, EATHLBGE S, WEELH B3
WAl LR B MR 0l S, 4B OR A
ALk 53 J% (end-tidal carbon dioxide pressure, PetCO,)
7 35~45 mmHg ( 1 mmHg=0.133 kPa). F AR 4%
WE, WL B E Y T A RN 259, 30k B5 F
AJREE 5 K &2 % (post-anesthesia care unit, PACU).
A PACU Ji X FirA7 838 il o 181 L SpO, HifiL s,
Il 4% 5 min P& 1K . H PACU #'+ 5 min J5
M R, AR ORTERE, Wit 5 min J5 A
1R, HEEEER, BEERE, TRRKSE,
[ BF X6 B ZH 25 7 BT HE A 0.5 mg, BT 1 mg
i St s B e T it PR B R R AR A o AR BRI B
J5 4 T A EE, BB A 2B T PACU
(1) Aldrete 5 B IV 434 1 OV LI 42 PR 2% 51955 53 4k
ZpigE, HEIBBH BB EA T B .

1.3 HiEkE
AHIE 5T T A BE 4 S F AR R B RS

FERAREC PR R 42 h R P 2024 4F 1 H—6 A
0[] 1 e 550 4 B BRI T B2 32 N B 7 FL Ak
ARG N T AR — W AT R B 70 % L)
bRy ERE, WEBREN —BEBaREM .
Wy B, REE . REA MR . BERE .
OB .« PR RGN . M R RPN EE
HAb Il , WEBEAFAREN (T), FAR
THAIT (T,), FARIFEE 5 min I (T,), FARZEFMF
(T,), FRBRMEEE 5 min B (T,) B9 A RN ELHE 1M
SBP/DBP, % (heartrate, HR), Il RAIE SpO,,
JPR B R AN T B B AR (VT . PRI (RR)
PetCO,, “TIHIEM (Py); MEELIKERISH] . PACU
15 B B TRDAE BE B[R] 5 jE SRR IR SpO,. AR
B PetCO,; 0 s A VRN J5 30168 FH B G i 2Rk
WO, 2RO AR, RPEaaiksl, R
Hh R ORI A

14 ZRIER
F bR PACU (BB IA] s IREFRFR. ME
EPRBRI ], AEREATE]

15 SiitEsk

K SPSS 22.0 G AR EAT G007 . 454
EAAM TR S22 4R, A28
Ik DUSURORITT 43 H (n, %) i o L ] £ 040 PR 3%
HO B AR AR A B T R S A R BRI
¥, KRB EL Fisher BHUIMER M. L P<0.05 Jy2%
SR G R S FITRR . 2 D5 3R 0BT oR
LEHE I 537

2 #ER

2.1 —fEHER

Wi e ] 180 141, R BERIAS 2 5IB% 25 i,
RIAF B HEBR AR HERR 11 151, 528 ol B 43 B A 4
A 144 BI85, WAL AERY . R R E
$8 %4 (body mass index, BMI), ASA 432 . F KK}
(] . JFRERASE] . A b BATFE fb FH 5 SR v R B 0
wHE, ZRWILSIEE X (P>0.05), W%k 1.
A FH IR 24 0 B8 4 B JpR T2 v 1) BB BT O
Y5 S P 8] T FH LA 24 i 25 4 B RR TR A
ZBH G X (P<0.05), HAARE:m S i
EZRH LG IFFE X (P>0.05), W3 2.

2.2 WHABREREEE 7 HXE B LR

W5 2 11 Wk B2 R e 1] T PACU 452 B B[] 2
Bl XA, 2R EA SRR L (P<0.05),
WLELAH AT BE I 6] R (453.45 £99.27) min, Xf HEZH ¥
B BF 1] & (507.70 £191.74) min, WLZLL L X B 41
5 B B (8] 2 54.25 min, WRELL AT S04 5 T AR B
Bl , O3 3. WAL E B IR R B A 9 Rk
DL R AR Hp 857 S H B0 0 R A B ORI 7 2
a9l

2.3 WEBE MR 7 F R ERAEXIERIER

W2L 4 SBP/DBP 7£ T,. T, Bif[a] s P F %) IR
2H (P<0.05), W24 T, 1Y SBP MK F Xf H& 4 (P<
0.05). WMEZEHTE T,. Ty, T, W [AIGAY VT K& Py
P T X B 4 (P<0.05); RR. PetCO, ¥ & T %}
MR (P<0.05). MELLH AR H f5 i PetCO, fy T X I
24 (P<0.05). POZH 83 AR &5 SBP/DBP, HR,
SpO,. VT. RR, P,,. PetCO,. A % SpO,
b2 F G2 L (P>0.05), 45 L% 4 )
Kl 1.
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x1 WABREN—MABELR

Table 1 Comparison of general data between the two groups

St WMZEH (n=51) X7 R4 (n=93) GiitE P&
ASA%rZ [median (IQR)] 2.0 (2.0,2.0) 2.0 (2.0,2.0) -0.58 0.562
I, x+£s) 78.69+5.59 77.86 £5.23 0.88 0.378
P53 [1(%)] 0.73 0.393

& 36(70.6) 73(78.5)

5 15(29.4) 20(21.5)
BMI/(kg/m®, %=+s) 21.54+2.78 21.89 +2.97 -0.71 0.487
FARMAE]/(min, X+s) 13.27+6.96 12.66+6.57 0.52 0.598
JREERT ]/ (min, X+s) 30.41+9.57 30.22 £9.99 0.12 0.909
FFE S ®/(mg, X+s) 0.04 £0.12 0.02 +0.06 1.53 0.131
FRECHHH R/ (mg, %+s) 5.39 +5.08 4.99 £5.55 0.44 0.668
IR A= AR5 (n) 9.71 0.021

S4ELLTR 9 22

6~104F 9 20

11~154F 24 21

1642 I 9 30

BMUNRBURHERG ASAT SEERRBRE TP 2s 5 TQRg U 33 45 e i

BMI is body mass index; ASA is the American Society of Anesthesiologists; IQR is interquartile range.

24 ARBZHERNMRAYIIS PACU = BBt EH)
Al
HEZHESNH, AT ERREZE LK
P<0.1 BYBTHE S A& . s O s R
BEAAERE, DUSCHESR . SRS R BMI, 455 UL 5.
EEM AN Y REMNE, ZRA%IT¥E
X (P<0.001), BRULZAL, B3 ARt 2 52 i A

7, BHEAERBOR, KME T
(P<0.05),

3 itig

GRRICIFERS

ABEFEAR B, AT I 2 T LR DA 1
Bk B R T 4= B RRIEAY H R A B TR B 70
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F2 WMARERERELER
Table2 The comparation of previous history between two groups

R 10 [1(%)] 3.12 0.077

P 21(41.2) 54(58.1)

7w 39(76.5) 78(83.9)

UG [1(%)] Fisher#fi LI HE 2R 7% 0.015

Wi 2= P T T 4 12) 0(0)

PCINE 2(3.9) 0(0)

I R B [1(%))] Fisher VIR 5 0.313

COPD 1(2.0) 2(2.2)

P2 R GEBIR (n(%)] <0.01 0.978

J& 9(17.6) 18(19.4)
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R 2 WEELH (n=51) X B 2H (n=93) Gt PlH
HAhBI [n(%)] Fisher A PJHE %12 0.285
wH 44(86.3) 83(89.2)
B ARG 1(2.0) 0(0)
FUIRR DD BETT 1(2.0) 0(0)
FETRIE 0(0) 1(1.1)
AR ZE g 4(3.9) 2(2.2)
B9 I 0(0) 1(1.1)
AR A G 0(0) 1(1.1)
(=p5] 0(0) 2(2.2)
BUIBRA 0(0) 1(1.1)
W KR4 1(2.0) 0(0)
FARAE 0(2.0) 0(0)
ARG TRIE 0(0) 2(2.2)
Hftb 1(2.0) 0(0)
*3 WMAREREEHEXEELLE
Table 3 Comparison of anesthesia recovery time between two groups
A hE WAL (n=51) Xt B4 (n=93) ESA PfH
M B 4R SR/ (min, %+ 5) 14.04+6.48 24.80%5.69 -9.94 <0.001
JRIEAE S 45 B B[]/ (min, %= 5) 32.41£14.37 41.70 £12.85 -3.85 <0.001
0.027

fEBERTE]/(d, x+s) 453.45 +99.27 507.70 £191.74 —2.24
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*4 FAEBERPRR SpO, RARHERF PetCO, EHAILLE
Table4 Comparison of the lowest SpO, and the highest PetCO, values between the two groups during surgery

A NEZELH (n=51) Xt BB 2H (n=93) Giitat Pl
A ASpO./ (%, X=+s) 99.51+1.35 99.55 +1.26 -0.17 0.864
AR5 EiPetCO,/(mmHg, %+s) 44.25 +6.09 36.34 +4.56 8.12 <0.001
SBP DBP HR
190 + 90 20
@mm 80 .
140 | o 70
10| = 70 =
60 60
100 |
\ i | T \ 50 \ | \ | \
TW TZ T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 TS T4 T5
Fis ) A% Fisf ] 25 i ] A
o MR e MR o MEY e XIRA o WEEY e XA
SpO, RR VT
21 - - -
120 F 19 1
T F 400 *
o 110} @ m 1 4 4
& 1001 = - = —o
90 | 12 D ; & 300
80t . . . . ob 44 v e P S
T, T, T, T, T. T, T, T, T, T. T, T, T, T, T,
Fsf 1] £ i i) 25K i [R]
o WA e XIRA o Vg e XTIRA o WY o XA
Peak PetCO,
@ 10 T @ 40 T T —*
B = - T 4
5t ¢o—m4¢ 35 b °
(1) S, + : 0L+ + +
T2 T3 T4 TZ TS 4
Fi ) A58 o ]
o WL e XFTRY o WMEY e XA

1 WAZREMRNNFRFRBXEREE

Figure1 Comparison of hemodynamic and respiratory related indexes between the two groups

SBP, Wi4ilk; DBP, #Fi/E; HR, .0%; SpO,, MAEMFE; RR, FFMGEZ; VT, WISA; PetCO,, MFAK4ALLAk;
SIBEE
SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; SpO,, pulse oxygen saturation; RR, respiratory rate; VT,

Ppeak ’

volume tidal; PetCO,, end-tidal carbon dioxide; P,.,., peak pressure.

B UL BAR A, AR 2590 AN (S RESs ARk M 5L A4 B L Sh SR RN, R R I K
PS5 (8] S (B AR BE i BN TR], B AR TAR R, SO 4 B R T AR S 2 4 B Y T e
PRAEMFERT, TR PRI & B 254408 T R SR, MRS B A SRR B S T IR F)
FEo AR . JE G PRI R Y, AakE S £ R D B Y
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x5 ZERKMENA
Table 5 Multivariable linear regression

il —-6.710 (—47.384, 33.964) 0.745

ARk % 0.507 (0.054, 0.961) 0.029

BMI -0.067 (—0.708, 0.843) 0.864

BATG i FH 5.580 (-21.717, 32.877) 0.687

Wi g 0

L5 8 sl -5.614 (-13.229, 2.001) 0.147

HAh 0.807 (-19.525,21.138) 0.938

BMURRBTEERG PCUR 2 BR B ATRTT o

BMI is body mass index; PCI is percutaneous coronary intervention.
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PR N R 2 XU A [T B), A AT X AT FR A
R AL A RURS: o AT 245 490 1 %l B 1 ) 6 ek
L I /AR L L = N S V1L 7/ = N
BHJ7 . zmigk sl e 20 LRy, G HAE T ILR 5K )
B R (AR R B R e R ), 7R —
FEREE LD T BRI . BURZYINEEH, B
REPRFFIR A2 AL T B4, fE T TR ERAE
AL REE S A, XA K B R AR
IRBFFAR B, HEE TN ZAY T
Nk =54 I SRR

AHIF 5T 2 IR 4 BB R 58 AR, P4
BEFARMIN HR, SpO, LUK AR Fh iRk SpO, ¥
20 (HERA B ELETF AR D 3 AEFES (T,. Ts.
T,) MUEAG XA, vTReE i T4 A 4T
WA 25 i Hahn 7 A s AR 25 W T B, FE
RAE T 25 W 2 i &8 o3 8 3R T B R
WA, K H 3P B 4 B PR T
H AR A BRSPS, sk A PR AL ik < 3k
(TR I K, I AR A AR IR & e, H
TR AW ER, BFE RNz 2,
AT SO A RBEAR, AR PetCO, i T4 ]
4, HARF i E PetCO, N (44.25+ 6.09) mmHg.
N T HERF PetCO, 1 IEH EAE 35~45 mmHg 144>
WA, XX B E SR A E PR
A 18] K 4 IE J% i < (synchronized intermittent
mandatory ventilation, SIMV) £z .

XPTF B EE, WA, T
AR5 ER RAE T, B RBURE RS H I
MAE, M 2R HFE PACU S RBHRIE K,
AT BESZ I 2] H 6] FA i 7 U0 AR % S ik
— BRI, AR IR 25 ) Wk 554 B R 2H 5 1l
FHIURA 2506 55,4 B FRES L AR L, 2R 3 A0 i EE 3R R
], PACU f5¢ 84 B[R] 137 B S 4 e, Rl 4 00
AAEF RS 25 W ks 248 H ) 3 N B TR R 1
fEBERT B 46 %5 54 min, i HALS PACU #3 &
i AN T BT 5 2 S O A B, 16 B R A LA
245 4 W EE 4 B BRI A Jr 2R T DI bR £ 2 R AR
], FFHEE T RRERE IR R e H R
Bes i R 01, R4 N RAE RN H [ F-
ARrp, EHHTARFPERES . X 5RFHH EF
ARHES TR R AR BB S KF AR IR AR
LRy WO S B R ol i N P | E R TR e R E
Be o 1), 8 1 IR 55255 3R M T 48 1 J i g o 0 120 —

H, WAFTFIRFHER G LRERER H F S,

ARG AT AR O A il LA 25 9 %
PACU 15 B B[R] (5200, 76 T A5 1] B8 5% Wil JjR 1 &2
IR BT R R, 2l LA 25 9 02 52
W, mHEENFREEEmMEEREZ —, B&
MAE IS B, BRI A 7045 R B ) G o LA 259
XA A5 BRI ()T 52, 35 T A O A A
JILAR 245 40 Wt B8, 4 B SRR I 1) 7 =] LA ER £ 2 AR K
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