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Effects of different doses of calcium gluconate combined with neostigmine on

the recovery of neuromuscular blockade in elderly patients

HAO Mengxiao, XING Rui, MAO Ye, YAN Ming
(Department of Anesthesiology, Af filiated Hospital of Xuzhou Medical University , Xuzhou 221000, Jiangsu, China)

[ Abstract] Objective To explore the effects of different doses of calcium gluconate injection combined with
neostigmine on the recovery of neuromuscular blockade (NMB) in elderly patients after laparoscopic surgery. Methods
180 elderly patients who underwent elective laparoscopic surgery at the Affiliated Hospital of Xuzhou Medical University
from April 2022 to August 2022 were selected and divided into four groups randomly. Intraoperatively, the degree of
NMB was monitored by four train-of-four stimulation (TOF) patterns. At the end of the operation, when the TOF count
(TOFc¢)=3, 40 pg/kg neostigmine combined with 20 pg/kg atropine was injected intravenously. Meanwhile, the group
C;5 .Ci .Cy were given calcium gluconate injection 5.10,20 mg/kg combined with both neostigmine 40 ;1g/kg and atropine
20 pg/kg to antagonize NMB respectively,the group N was given equal volume of saline. The time to TOFr(T4/T1)=
0. 90 and the TOFr were assessed at 5, 10,15 and 20 min, and the incidence of PORC. The Ricker Sedation Agitation
Scale (SAS) score at the time of extubation, hypoxemia,agitation,nausea and vomiting.dysphonia, the duration of stay in
the post-anesthesia care unit(PACU) were evaluated. Changes in heart rate(HR), mean arterial pressure (MAP) and

blood calcium concentration were also recorded. Results The time of TOFr=0. 90 was13. 00(10. 25,15. 00)min in group
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N, 10.50(9. 00,12. 00)min in group C;, 9. 50(7.00,12. 00)min in group Cy, and 7. 50(6. 00,9. 00) min in group Cs, , the

difference was statistically significant (P<C0.05). The SAS score of group C, was better than that of group N (P<C

0. 05). Compared with group N, the incidence of PORC, hypoxemia and the duration of stay in PACU in calcium gluco-

nate group were reduced(P<C0. 05). Postoperative agitation, nausea and vomiting, and dysphonia were not significantly

different among the four groups (P>0.05). Conclusion Calcium gluconate can be safely used for elderly patients, pro-

mote the recovery of neuromuscular effectively, reduce the incidence of PORC, moreover, the recovery process was more

stable in group Cy,.
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Table 1 General information of the patients
& b7 N 20 (n=40) Cs 4l (n=40) Cio 4 (n=40) Coo 4 (n=140) P
LRI (H) 71.78+4.19 71.80+4. 49 72.70+5.03 72.35+5.12 0. 781
B (m) 1.64+0.08 1.66-+0.08 1. 6640. 09 1. 64+0. 07 0. 830
R (kg) 61.58+6. 94 61.25+8. 57 62.50+7.93 61.75+6. 70 0. 899
BMI(kg/m?) 22.6242. 06 23.56+2. 69 22.81+2.35 22.52+2.18 0.188
ASA 4y (11 /1D 24/16 23/17 25/15 26/14 0.915
PR CH /Lo 21/19 20/20 18/22 19/21 0.921
FEPU R IR OO 36. 83+0. 22 36.8240. 18 36.8040. 17 36.81+0. 14 0. 837
TR (min) 173.73434. 49 182.75438. 01 172.08+45. 95 178.75+38. 15 0. 587
JER B B 4 (min) 194. 25433. 54 202. 75+38. 01 192. 08+45. 95 198. 75+33. 39 0. 600
A5 e (mmol /L) 1.1740. 03 1.18+0.03 1.1740. 03 1.1740. 04 0. 483
ZR 1 05 BT i 22 4% FH 4 (mg) 18.52+4. 38 19. 66+4. 06 18. 78+5. 38 19. 23+4. 22 0. 690
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H,CotHM T N H(P<0.05), IKEBE LI Cyp.
Coo B N 4 .Cs ] B 4558 (P<0.05), 4 L
Bonferroni M IE., W 2.

B A 25 3 & TOFe=3 WA 24 3 B 5 it 2%
X (P>0.05), TOFr=0.90 J & & & B} 8] 77 16 58
Ptef 22 5 (P<<0. 05) , Cyo 4 B 75 B 18] B 52 48 F oAb 3
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Table 2 Comparison of NMB recovery and time of extubation in four groups

2H 5 n {5 1 WLAA 2= TOFce=3 B} a] (min) 55 TOFr=0. 90 i} [a] (min) K 4% B [A] (min)

N4 40 28.13+5. 69 13.00(10. 25,15. 00) 29.00(28. 00,29. 00)

Cs 40 29.25+4.53 10. 50(9. 00,12. 00)® 29.00(28. 00,29. 00)?9

Crod 40 28.88+5. 26 9.50(7.00,12.00)P® 26.00(25.00,27.00)D®

Cao 2l 40 28.15+4.19 7.50(6.00,9.00)® 24.00(23.00,25. 00)®
P 0.618 <0. 001 <0. 001

W5 NAMLEL, DP<0.05;5 Copo A, @P<0.05;5 Cio 414 Ik . @ P<<0. 05, % Bonferroni Bk 1F .

2.2 FPURHEWEIEIRILE 4 HEE RS EH 10,15 min ) PORC K RAFAE i 3% 22 57 (P<<0. 05)

BRI 5.10.15 min 9 TOFr f£7E 2 5 (P<<0. 05) ,
pﬁtlﬁiﬁ 5 min H‘j‘ Cl() \Czo gﬂi’i N 2ﬂ TOFr {Ei‘j(’czo
555 Cs 2 TOFr {H3 ;10 min B G .Coo ZHH N 2

10 min i} Cy 4 PORC KA KH BT N H(P<
0.05) ;15 min i} Cyo \Coo % N HFFEAL (P<<0. 05), #%
HJ5 20 min B} TOFr.PORC &4 K K3t 55 min

TOFr {31 15 min WA ELEW B 2Z R, #HHE if B PORC &R TG 225 (P>0.05), WL 3,

®3 4ARETNEERESMN TOFr 5 PORC W& £ B REBE[MQ1.03), n(X1072)]
Table 3 The incidence of TOFr and PORC at each time point after antagonism

Yy L % I T TOFr Yy 5¢ 1 B I 45 1 Tl 2% PORC 2 /%6

25 531 n - - - - — - - -
5 min 10 min 15 min 20 min 5 min 10 min 15 min 20 min
N 2 40 0.56(0.46,0.64)  0.85(0.69,0.91)  0.93(0.90,0.98)  0.96(0.93,1.00) 40(100.0) 29(72.5) 17(42.5) 3(7.5)
Cs 4 40 0.57(0.46,0.71)® 0.89(0.84,0.93) 0.94(0.91,0. 98 0.97(0.94,1.00) 40(100.0) 21(52.5) 10(25.0) 1(2.5)
Ciodl 40 0.62(0.58,0.73)Y 0.89(0.87,0.93)P 0.96(0.92,0.98)  0.97(0.94,1.00) 40(100.0) 18(45.0) 6(15.0)% 0(0.0)
Coo# 40 0.65(0.61,0.75)% 0.93¢0.89,0.95 0.97(0.92,1.00)  0.98(0.94,1.00) 38(95.0) 11(27.5)% 5(12.5)% 0(0.0)
P 0.001 0. 001 0.027 0. 569 0.417 0. 001 0. 006 0. 326

5 NAME, ODP<0.05;5 Cool ML .@P<<0. 05, £ Bonferroni A% 1E .

2.3 PEWEAEIIE 4 HKE B SAS R AE

Geiteg 2 5 (P<0.05) . Coo MM T N 4. WL 4.,

T4 4ABER SASITESEBRIMQ1,03)]
Table 4 SAS score during extubation

i H N 4 (n=40) Cs #H (n=40)

CrodH (n=40) Coo 4l (n=40) P

SAS P4y 3.50(3.00,4.00) 4.00(3.00,4.00)

4.00(4.00,4.00) 4.00(4.00,4.00)@ 0.012

F. 5 N4, DP<0.05, £ Bonferroni /K IE .

2.4 PACUWKERIFILE 4 A&7 PACU ik
FUMRE & AR AE G35 22 57 (P<<0. 05) , %2 JE I 4 1
JERA R CHh.Co HIKT N 4., PACU (&8 A} K.

Cs Cro  Cop B N 21 8 45 %5 . Co %8 C; H 4708
(P<C0.05); B30 %O Kt L & 5 B 6% & 4= 6 e 3
25 (P>0.05), W5,

£S5 4BAPACURRREMEZEFBRLLE n, n(X1072), (x5 ]

Table 5 Comparison of the occurrence of adverse reactions in PACU

i H N 4 (n=40) Cs 4 (n=40) Cio#H (n=40) Coo# (n=40) P
IR AL E % 2B 1 <0. 001

% AR A IS 20(50. 0) 15(37.5) 7(17.5)@ 5(12.5)@

AR A I 11€27.5) 8(20.0) 6(15.0) 5(12.5)
235] 3 1 0 0 0.106
S MK 1 2 0 1 0 0. 294
K& B 5 4 2 2 0.523
PACU 3 # i K 45.3049. 95 41.7047. 239 39.45+6. 060 37.48=5. 2700 <0.001

E: 5 N, OP<0. 0545 C; ML, ©P<0.05,

% Bonferroni 4% 1F .
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2.5 atAERRE T1.T2 Bf 2060 i 85 vk B 4 41
(B EGE 2425 5 (P>0.05) , T3 W) 2 55 85 F Wk B A7 7
BEXEF(P<0.05),. MW HLELRIT¥ER (P>
0.05), 4 ZH £ 35 I 5% vie B 1 7 TF &6 Bl oY G i 26 M

MRES A RN KA . TSP G & 1 MAP
L HR Tk .4 417645 i 18] 550 i AR o ge it o 25 5+
(P>0.05) , I — i P o 8 SRS 7 B il (B0 Y
20075, BT 10 min G # TPAR. WK 6.,

F6 4HEBEE=AEEMNMEEKE MAP HR T/ (x £5)

Table 6 Changes of blood calcium concentration, MAP and HR in four groups at three time points

15 ., 155 ¢ B (mmol /1) MAP(mmHg) HROK /45
Tl T2 T3 Tl T2 T3 Tl T2 T3
N4l 40 1.1740.03 1.1740.03 1.17£0.03  85.73%11.37 100.3511. 24 82.68%9. 82 62.93+8.43 78.15+9.17  63.20%9. 44
Cs 20 40 1.16+0.03 1.18+0.03 1.18+0.03  86.23+10.72 101.18+9.34 81.43+8.63 62.73+8.32 77.60+9.67  63.75+09. 67
Cofdl 40 1.16+0.03 1.17+0.03 1.1940.04  85.48+10.84 102.15+10.39 83.03+9. 88 62.85+8.30 78.05+9.33  62.68+8.28
Coofl 40 1.16+0.04 1.17+0.03 1.2040.04  84.43412.31 102.30+11.29 82.10+10.84  62.1848.58 76.53+10.06 64.20=+9. 23
P 0. 424 0. 438 <0.001 0. 550 0. 384 0.516 0. 995 0. 697 0.815
3 itig 1% 25 R T A RO HE BRI 0l 2R N - i

A BRI S5 IR WK SR T A R,
REHEMEMATI R A TEWE, ks K4k
PORC , 5 Z A By (14 1 PR 25 AL, QA0 480 il 46 <3 A5 B
TR R I O &RE AT AR R FE R Y
s —HEGKR TAECENES, EFEEE
PORC W& fis NHE L & A % i 1 [ B 5 5| k4% F Ot &
i o 7 I AT R W AR AR A () B 3 AR K R T R U
TR, HEAT WLAS WE I DL R AIG 0 28 KURS: B Ay & 2
B,

A B A g U R A T A B R N i B =
5 B AR I3 5 B TR AN BE A5 4 R IR 9 2R BT
S 3 S WL WA B B sh R L A R P AE R 2 LA
e R R HEREXEENIEN .S 5 B8N %8I
A0 IR 5 1 Bl 2 fih T IS RR A 2 I LA C A ch) , il 42 3k )
BP9 Ach ¥ B2 T 55 o 6 5 500 bR LR Pk 2 B8 T B
WA, Ju SRR YT BB S 5 mg/kg
SAACES R AT A ST LA 35 BT At 44 28 LA K A2 e ) e AN
i A AL S B0 BB AR 25 % . i R B, B 145 1
Il PRI JH B % X A 28 JIL R 4 52 7 2R AR AR 5 ) .- Choi
LI 10 mg/ kg 45 57 4 LKA DK 52 R A] Fb 24l 3
MBI ZH 4R T 22. 6%, H TOFr [ 5 mg/kg 457 4 5
A E) . AP BE A A 5T R, 20 mg/kg
D 250 W T 5 S YA A n DR 4 B R B A R AR T R
B G RIS 1 [ B BEAR PORC & A= 28, 23 8
G . AT UL ) X 4 R R S LS K R B AT R
W F B, EARMESE P SH A M, Cs 4.
Cro 4l Coo 4 B LA K B B 18] 43 590 45 46 T 19. 23 % .
26. 926 FN 42. 31 %0 . FRH AR B TR sl .

AT Coy AAEH THEPLL 5 10,15 min
PORC & 4= FFEAK, M 7€ Choi %5 A 5E 45 5 b, 45
KA AELS THPIZ) )5 5 min () PORC % 4= F B i Bk

VP e A T Y B N M R R I R R, BIFOE
B, — I 0 R A R LA AR A i 2
FOE W Ly B B 159 & AR 2R T R W S AR B T RE A2
5110 I K S 1 s LAY BEL VP R 2 4 R L 7= 2R B
JE 75 5 A0 B8 B P e A Sk 2 e A AR o R
P2 I AEE 4 B2 % P AR AR ISR R 4 AL R R
P 7] A L A AR 5T SE K, TT RE R ST R KRR R A B
L EAE B ACAE ) TR 25 B o I A K
ESQIT

5550 20 $ # F PACU w480 I & A2 A B85 Br
0 B AL /D Coo 4 BB AR B I SAS W4 F N
A D PR A S A MR T LA Sk Bl
SR Y NIIDE/S R Y ek A A A e N T
GETE . H 4 HBEEAE PACU JE ket | B,
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