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A Comparison of the Effect of Lidocaine or Sodium Bicarbonate Mixed with
Rocuronium on Withdrawal Movement, Mean Arterial Pressure and
Heart Rate during Rocuronium Injection
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Purpose: This study was performed to find out the effects of lidocaine or 8.4% sodium bicarbonate mixed with rocuronium
on mean arterial pressure, heart rate and withdrawal movement. Methods: Data collection was performed from December
15, 2006 through May 31, 2007. Seventy-five patients with American Society Anesthesiologist (ASA) physical status | & II,
under general anesthesia, were randomly assigned to 1 of 3 groups: R group (RG) received rocuronium 0.6 mg/kg; RL group
(RLG), rocuronium 0.6 mg/kg mixed with 2 mL of 2% lidocaine; RS group (RSG), rocuronium 0.6 mg/kg with the same vol-
ume of 8.4% sodium bicarbonate. Mean arterial pressure, heart rate and withdrawal movement were observed from its injec-
tion until 5 min after endotracheal intubation. Results: The incidence of withdrawal movement with its corresponding injec-
tions was 72%, 40% and 4% in RG, RLG and RSG, respectively (p<.001). Score of withdrawal movement was the lowest
in RSG of all groups (p<.001). While mean arterial pressure (p=.011) in RSG decreased significantly, and heart rate (p=.003)
in RG increased more with its injection than before induction of anesthesia. Conclusion: Administration of the equivalent
volume of 8.4% sodium bicarbonate with rocuronium is more effective than that of lidocaine with rocuronium compared with
rocuronium only, in preventing withdrawal movement and in stabilizing mean arterial pressure and heart rate.
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& Dierdorf, 1995; Robertson, 1996; Steegers & Robertson,
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Pre test Treatment Post test
Group o . . .
Before Administration At rocuronium Before 1 min after 5 min after
induction injection intubation intubation intubation
Experimental 1 Or Xi O: Os O Os
Experimental 2 Or Xe O: (@] Os Os
Control O Xs 02 Os Ou Os

Os=blood pressure, heart rate, pain; O-=blood pressure, heart rate, withdrawal movement; Os, O:, Os=blood pressure, heart rate; Xi=administration of lido-
caine and rocuronium; Xe=administration of 8.4% sodium bicarbonate and rocuronium; Xs=administration of rocuronium.

Figure 1. Research design
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Table 1. Homogeneity Test for Physiologic Characteristics (N=75)
Variables Con G (n=25) Exp 1G (n=25) Exp 2G (n=25) For 72 0
Mean+SD or n (%) Mean+SD or n (%) Mean+SD or n (%)
Age (yr) 40.9+10.6 38.7+13.2 39.0+£13.9 0.210 811
Body weight (kg) 58.4+10.5 59.3+8.1 57.9+95 0.148 .863
Gender  Men 6 (24.0) 8(32.0) 6 (24.0) 0.264 769
Wemen 19 (76.0) 17 (68.0) 19 (76.0)
Pain (cm) 52+2.1 49+16 4.8+2.09 0.205 815
SBP (mmHg) 122.4+153 126.4+14.7 1240+19.3 0.366 695
DBP (mmHg) 726+11.7 722+8.8 72.6+10.3 0.009 991
Heart rate (beat/min) 77.8+14.2 79.2+16.1 82.1+16.6 0.476 623

SBP=systolic blood pressure; DBP=diastolic blood pressure; Con G=control group (administration of rocuronium); Exp 1G=experimental 1 group
(administration of rocuronium & lidocaine); Exp 2G=experimental 2 group (administration of rocuronium & 8.4% sodium bicarbonate).

Table 2. Frequency and Level of Withdrawal Movement (N=75)
Frequency Level
Group No Ves x? o xz p
N (%) N (%) Mean+SD
Con G (n=25) 7 (28.0) 18 (72.0) 152+1.2
Exp 1G (n=25) 15 (60.0) 10 (40.0) 24.4 <.001 0.84+1.1 23.7 <.001
Exp 2G (n=25) 24.(96.0) 1(4.0) 0.04+20

Con G=control group (administration of rocuronium); Exp 1G=experimental 1 group (administration of rocuronium & lidocaine); Exp 2G=experimental
2 group (administration of rocuronium & 8.4% sodium bicarbonate); *Kruskal Wallis test.
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2 gola} zjo] 7} 9l A o2 YERTtHp<.001). A1 7F Bon—
ferroni THER| A AT} Aluksl nl2 6 A} 8] wahe] roc—
uronium F¢ F(p=.017), 713 W A% 15 F(p<.001) 1
2718 W AR 3 58(p<.00D) Zholl EAIF SR {23t Ato]
7} Q= Ao 2 Vet
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o 7kl ubHR-= A, rocuroni-

> B
o] WiRoflA 7] W Al F 1ol s 71 W A um Fo] & 712 W Ak %i, 713 W AR S 15 5|4
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Table 3. Mean Arterial Pressure (N=75)
Time 1 Time 2 Time 3%** Time 48** Time 58***
Grou Before At rocuronium Before 1 min after 5 min after Source F
P induction injection intubation intubation intubation p
Mean #=SD Mean £ SD Mean £ SD Mean £ SD Mean & SD
Con G (n=25) 89.2+12.4 93.0+154 839+124 104.2+20.2% 830+ 127" Group 1.40 254
Exp 1G (n=25) 90.3+9.89 87.1+824 80.7£7.76" 97.2+14.4" 827+126% Time 30.2 <.001
Exp2G (n=25)  89.8+11.4 835+109™%  789+106"*  99.2+22.1™ 835+109™ GXT 105  .391

*p<.05; **p<.01; ***p<.001.

Tcomparison between Con and Exp 2G; Icomparison between Time 1 and each Time in each group; §comparison between Time 1 and each Time in

total group.

Con G=control group (administration of rocuronium); Exp 1G=experimental 1 group (administration of rocuronium & lidocaine); Exp 2G=experimental
2 group (administration of rocuronium & 8.4% sodium bicarbonate); G x T=Group X Time.

Table 4. Heart Rate (N=75)
Time 1 Time 2%* Time 3 Time 48 Time 5%
Grou Before At rocuronium Before 1 min after 5 min after Source F
P induction injection intubation intubation intubation P
Mean=SD Mean=SD Mean=+SD Mean=+SD Mean=+SD
Con G (n=25) 77.8+14.2 88.2:£14.9" 83.1+£14.8 97.6+12.1%  gg2+14.4™ Group 0938 .39
Exp 1G (n=25) 79.2+16.1 80.2+10.2 78.6+139 93.24 12,47 849+128 Time 29.9 <.001
Exp 2G (n=25) 82.1+16.6 82.7+149 83.2+15.0 975+159 88.6+14.0 GXT 0.112 .894

*p<.05; **p<.01; **p<.001.

Icomparison between Time 1 and each Time in each group; §comparison between Time 1 and each Time in total group.
Con G=control group (administration of rocuronium); Exp 1G=experimental 1 group (administration of rocuronium & lidocaine); Exp 2G=experimental
2 group (administration of rocuronium & 8.4% sodium bicarbonate); G x T=Group x Time.
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UO U 4FFO] WAL Ao 2 F5 i 3] HEGo] 27
3h= EA-o] 9ltkShevechenko et al., 1999; Steegers &
Robertson, 1997). & A7 rocuronium WALl tf2 =
3]u] Wk-S- ofiof| thgt lidocaine %= 8,4% sodium bicarbon—
ate®] AIHE H|wsl7] 9fste] Akl

2 Aol A rocuronium ©E F4, rocuroniumell lido—
caine E+= 8.4% sodium bicarbonate?] &3t Foi7} Bl 5
WOt} Adke] | A| = Gl Aol7t gl A& UEpyith
I8 sodium bicarbonate &3 Fo-0] Bt FHLE A
WAL oo 4SRN rocuronium TS Foiite] Bt 5
TFe- Zgul Z2A} Fkol| 7181l lidocaine St Foiwto]
S A Akl HTE et gl A= Uit
Robertson, Hull, Verbeek} Booij (1994) Booth 5(1992)
< rocuronium FY W FAF Ak} Hat FUHE A
7l Aoz Huste] & AEe] A A|Asf=aL giek. McCoy
5(1993)2 rocuronium HWFAL A] Ht FHAL 2
50| W37t A9 gl Ao ' Hurste] 2 A5t Aot dA|st
A =t o] gt AR 2 AtollAl AEge] gl At Y
Aol Al thiopental 2 U FEE 3124 McCoy 5(1993)

F
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2 55 RS A AR 8H97] dizel A7) ¢t
g2 flsted mEEAR fentanylS Fofsto] yehd At
& 713t Rocuronium FHAL A1) ot S Q) 44}
O] & A £ A9 5 A= Rt = (Robert—
son, 1996) rocuronium A FA} A|2] F5 A= rocuro—
nium ©= Folof| A 7 331 sodium bicarbonate &3¢ £
oAof|A 7P A& Ao 2 sl 4= 12tk Rocuronium®l| so—
dium bicarbonate®] & Fo17} lidocaine £ Foo]| B3}
rocuronium FHWFAL A]9] FF A=o] Hip A Floz A
ZraflE 4= Qi

SHH B TS rocuronium FWFEAL Eoto= T4
FAl kot 713 Wf ARt 3 132l dAs] S7ke & 7]
HE 5 5ol uh e A 2] o= AskE| glot Hihd 4
= rocuronium®| FMFAF 5eto]| tha F7FsIGIT} 7|
o3 17 Aol @A F7ksh 713 W Al $ 529
A1) PO R Aot Ao Hof FHQtET) 4
7F &5l tial cllvlsHA ¥hg-etal SlEe thar A A% =
Helrt,
FollA rocuronium WAL FQEETE 7] U AR 4]
Rt A7 A8 At Ao m Ho 7] W
A=l rocuronium FHFFAL FREE] S5 A= E
Z25t} Robertson 5(1994)3} Booth 5-(1992)°]
= 713 W AR Al Aot ot FHigo]
arsfo] 2 Ato] Ak} fARskc, 71 U
Hh AukerE @A) AskE 2 7]
1 oF3 A Folof o3t F3A17 A9
Ayzreiet,

&-oll A rocuronium FWFAR 52t | F]HES-0] rocuro—
nium T F£119] 72%01 4 UEPEAIRE rocuronium} 8,4%
sodium bicarbonate £ Fo17-9] 4% 4] HAETE 2 et
8] afrAole}, E5F 3|uRk3- A7} rocuronium} 8,4% so—
dium bicarbonate &3l A= 0.04, lidocaine S Folt
oA 0.84, 18]3 rocuronium THE Foto| Al 152 e}
L} sodium bicarbonate”} lidocaine} B]ua}e] 3]u|ql-g- ofjvt
of B} B3t QS AlAFSEAL ¢tk Rocuroniumt 8.4% sodi—
um bicarbonate®] &% F17} rocuronium @5 Fo12} lido—
caine &3} Foof] W8} rocuronium g9 F=AF A|€] B]u]uk-3-
of kAl ASE YEht 2 Ao Avk= 4elS e w
gk Hwang 5-(2004)2} 2ofat ojglo] & tif o= g Jung®t
Kim 5(2005)2] A+ Axet FAlSH. 53] rocuroniumt

8.4% sodium bicarbonate?] &%} Fo]7} lidocaine &3+ £
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Rocuroniumz} Lidocaine B+ Sodium BicarbonateQ| S8 oz}

of| BJ3}| rocuronium A=A} A2 S]u|kZol BIFAQl Ao
2 yehd & 91519] A= rocuronium WA 5O 55
o] Ak e} o] 7.2 A 0 & FA3 Klement?t Arndt (1991),
Chiarella 5(2003) 12|13l Jung 5(2005)2] ¥ A 27|
331 Qlt}. & rocuronium®] 8.4% sodium bicarbonateE
=3kehd pH7F 7.43-8.462 AF=7} A3}E i (Chiarella et
al., 2003; Choi et al., 2006) rocuronium @Al FHF
Sk S5olu 2l Hhg- kst avpA el Ao w AYzgie
Rocuronium @ 59 rocuronium} lidocaine &%} &
o] 12|31 rocuronium®} 8.4% sodium bicarbonate &3 &
o7} Ao AL 52t Bt FHY, A W 3jaRkgof v
A= AAE Blas)y] fiske] Alwgt & At 2 7HA 9 AR
A& 71 ek AR rocuronium
25 w2 SHHskA] Jiglal B N 287185 AXSHA| ¢
of =l HA L5 FUSHA FAISHA] Hste]
L7t WAL Al9] 5ol vl A= PR SAISHA] Zskit
B A5 E3) thiopentalZ " 4% & rocuronium}
8.4% sodium bicarbonate® 1:12 &sto] Fofst= 45-
rocuronium ©H5 Foji= &2 lidocaine &3 Fol¢} H] s}
of Suitg-2 ASAZ 4= Q= A0 = UEdTh webA roc-
uronium¥} 8.4% sodium bicarbonate2] 1:1 E£FHFof = np3]
= % rocuronium HHFAF ol FHlskE S]u]RkE-o] &

Spof| A o] E o A& ACRE 7|HRi.

4 =

B o35 Faf upy] W £2Fo 2 glycopyrrolates FoFolal,
thiopental sodium (5 mg/kg) 2.2 vk F-%5 3§ rocuro—
nium 5 mL (0.6 mg/kg)2t 8.4% sodium bicarbonate 5 mL
9] 23} £+ rocuronium T £= EE rocuronium 5
mL (0.6 mg/kg)oll 2 mLe] 2% lidocaine &3+ o] 2} H] s}
of HUTFAL Qo] Bt S} AHE A7, 25
= AstAl7l= Aoz 22s WE 4= 20k wEbA roc—

o=
uronium ¢ A] 8.4% sodium bicarbonateS 1:12] F&#o

& Zgste] £l - rocuronium AW FAN| G2 F
S5 ASAA FoJ4] Aol 9] FTRkg-S ot 4= 9
2 =22 AF 715E S 4= 9lS Ao’ gt 2
AF7E ARl eSS AR 5194 rocuronium HH
FAF A1) B]T] HEGO & Avof Shbof| A #HFelo] ATt
L Lui 500029 HIE B2 2ola} 842 gtos 3

A5 A7,

]

ofn

oto| 3|m| BZ0]| 0|Xl= &t HlW
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