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Abstract 

SURIRA T SRISW ASDI, MD*, 
SOMPAWUN HONGPUANG,MD*, 

The aim of this study was to determine the effect of ephedrine on the onset time of rocuro­
nium. The study population was 60 ASA physical status 1 and 2 patients, aged 15-60 years scheduled 
for elective surgery under general anesthesia at Ramathibodi Hospital. The patients were randomly 
assigned into 2 groups. Group I (ephedrine group), ephedrine 70 f.!g/kg was given 1 minute before 
induction and group II (control group), saline was given instead of ephedrine and midazolam 7.5 mg 
was given orally 30-60 minutes before the induction. Anesthesia was induced with fentanyl 1 f..lg/kg 
and sodium thiopentone 3-5 mglkg. The patient was intubated with 0.9 mglkg of rocuronium. The 
intubation time (from rocuronium administration to the time of intubation) was predetermined by the 
Dixon's up and down method (with 5 seconds as a step size) for each patient and started at 60 seconds 
for the first patient in each group. The intubation time in the ephedrine group (39.41 ± 4.64 seconds) 
was significantly different from the control group (59.17 ± 9.00 seconds); p-value < 0.01. The hemo­
dynamics were similar in both groups. 

Conclusion : Intravenous ephedrine shortened the onset time of rocuronium with no signifi­
cant adverse hemodynamic effects. As an alternative to suxamethonium for rapid intubation, the authors 
recommend the use of ephedrine 70 f..lg/kg at one minute before induction followed by 0.9 mg/kg of 
rocuronium intravenously in healthy patients. The intubation could be achieved at 40 seconds after the 
administration. 
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At the present time, a muscle relaxant with 
short onset time is usually desired for use in anesthetic 
induction-intubation. Rocuronium is a nondepolarizing 
muscle relaxant (NDMR) of choice for this purpose 
(1-4). When the dose of NDMR is increased, the 

intubation time is usually decreased. The onset time 

of the NDMR is also determined by the speed of these 
drugs reaching the neuromuscular junction. In the pre­
vious study by Munoz et al(5), 70 J.lglkg of ephedrine 

was administered prior to 0.6 mglkg of rocuronium 
in order to reduce the onset time of neuromuscular 

blockade. They found that the onset time of rocuro­

nium was reduced by 26 per cent. It is considered that 

rocuronium rapidly reaches the neuromuscular junc­

tion by the increasing cardiac output from the effect 

of ephedrine. This is beneficial to patients since the 
prolonged time of loss of consciousness with tracheal 
intubation increases risks of hypoxia and pulmonary 
aspiration. The authors questioned the benefit of 
ephedrine in reducing the onset time of rocuronium as 

the dose of rocuronium was increased to 0.9 mglkg. 

The aim of this study was to determine the effect of 

70 J..Lg/kg of ephedrine on the onset time of 0.9 mglkg 
of rocuronium and on heart rate, blood pressure during 
the induction of anesthesia. 

METHOD 

With the approval of ethics committee and 

patients' consent, 60 patients aged between 15 to 60 

years, ASA physical status I and II scheduled for 

elective surgery under general anesthesia at Rama­
thibodi Hospital were double blind randomly assigned 
to receive either 70 J.lg/kg of ephedrine (Ephedrine 
group; n = 30) or a 5 ml of normal saline (Control 
group; n = 30). Exclusion criteria were patients with 
cardiovascular diseases, neuromuscular disease, risk 

of gastric content aspiration and predicted difficult 

intubation. Midazolam 7.5 mg was given orally at 60-
90 minutes before induction as premedication. Vital 

signs, including blood pressure, heart rate, were mea­
sured for baseline. 1-2 J.lg/kg of fentanyl was given 
at 4 minutes before induction. Ephedrine 70 J.lglkg 
diluted up to 5 ml with saline was given at one minute 
before the induction of anesthesia for the study group 

and 5 ml of normal saline for the control group were 

given. Sodium thiopentone 3-5 mglkg was subsequently 
given for the induction in both groups. After loss of 

eyelash reflex, rocuronium 0.9 mglkg was administered 
in 5 seconds and the patient was ventilated via face­
mask. In the first case of the study, the intubation time 

was determined at 60 seconds after rocuronium was 

administered. In the next case, Dixon's up and down 
method(6) was used to set the intubation time. The 

intubation time would be either increased or decreased 

by 5 seconds each time, depending on the clinical 
standard (Table 1)(7). For example, if the intubation 
status of the first case was grade 3 to 4, no cough 
and a little diaphragm movement up to no reflex, the 
intubation time of the next case would be reduced to 

55 seconds. Otherwise, if the intubation status was 

below grade 3, it meant that the patient still coughed 

and had a severe reflex, the intubation time would be 

increased 5 seconds to 65 seconds. Usual vital signs 
were immediately measured after tracheal intubation 
and 3 minutes later. The record of the onset of intuba­
tion time, hemodynamic variables were compared 

with unpaired two-tailed Student's t-test. A p-value 
less than 0.05 was considered significant. Values are 

mean ± SO unless otherwise stated. 

RESULTS 
No difference in demographic data in age, 

sex, weight and ASA physical status, was found in 
both groups (Table 2). The onset of intubation time 

in the ephedrine-rocuronium group was 39.41 ± 4.64 

seconds, which was statistically significantly less than 

the rocuronium group only, 59.17 ± 9.00 seconds. The 
hemodynamic profiles, at post intubation and 3 minutes 

Table 1. The intubation status. 

Intubation status 

Not good (grade 1) 
Fair (grade 2) 
Good (grade 3) 
Excellent (grade 4) 

Reflex during intubating 

Cough, severe reflex 
Still has little cough 
No cough, little movement of the diaphragm 
No reflex 
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Table 2. Demographic data. 

Age (year) 
Weight (kg) 
Male/female 
ASA 1111 

Ephedrine-rocuronium 

34.2±8.2 
55.4 ± 7.5 

3127 
23n 

Rocuronium 

34.4 ± 6.6 
53.2 ± 8.5 

7/23 
25/5 

post intubation, were similar in both groups (Fig. 1 
and Fig. 2). 

DISCUSSION 
The small dose of ephedrine administered 

at the moment of induction reduced the onset time 
of rocuronium. A previous study by Munoz et al(S) 
demonstrated that the onset time of ephedrine 70 !J.g/ 
kg with 0.6 mglkg of rocuronium (70 ± 19 -seconds) 
was significantly less than the saline with 0.6 mglkg 
rocuronium group (98 ± 31 seconds). Szmuk et al(8) 
also found that the ephedrine group (coadministration 
of 70 !J.g{ICg of ephedrine with rocuronium 0.6 mglkg) 
the onset time was significantly less than the control 
group. The onset time was 64 ± 6. 7 seconds and 93 ± 6 
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seconds respectively. In the present study, the authors 
also found that the onset time of ephedrine 70 !J.g/ 
kg with 0.9 mglkg of rocuronium was 39.41 ± 4.64 
seconds and was significantly less than the onset time 
of the saline and rocuronium 0.9 mglkg group. (59.17 ± 
9.00). The systolic, diastolic blood pressures and the 
heart rates were similar in both groups. 

The fast reliable onset time and short dura­
tion of suxamethonium make it the muscle relaxant 
of choice for tracheal intubation. Rocuronium is the 
NDMR that has a rapid onset of action. It is an alterna­
tive to suxamethonium for rapid intubation especially 
when suxamethonium is contraindicated(9,10). To 
improve the intubation condition of rocuronium, a high 
dose such as 0.9 mglkg rocuronium is recommended 
instead of 0.3-0.6 mglkg rocuronium(l1). But clini­
cal duration of action was also significantly longer. 
Priming principle is another technique to hasten the 
onset of paralysis(12,13). But this technique is asso­
ciated with an unacceptably high incidence of unplea­
sant (weakness associated with priming) and potentially 
dangerous side effects such as pulmonary aspiration 
(13,14). From the presentt study, a coadministration 

of ephedrine 70 !J.g/kg with iocuronium 0.9 mglkg had 

1-+-- Systolic gr 1 -&-- Systolic gr 2 -+--Diastolic gr 1 -&-- Diastolic gr 2l 
mmHg 
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Pre intubation Post intubation 3 min post intubation 

Fig. 1. Comparison of sys~lic blood pressure, and diastolic blood pressure between ephedrine-rocuronium 
(group I) and rocuronium (group II). 
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90.5±13.8 
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Pre intubation Post intubation 3min post intubation 

Fig. 2. Comparison of heart rate between ephedrine-rocuronium (group I) and rocuronium (group II). 

a fast and reliable onset time with no significant side 
effects. However, the duration of action was prolonged. 
If the patient has a difficult airway such as difficulty 
in facemask ventilation or intubation after adminis­
tration of rocuronium, the risk of hypoxia, hypercarbia 
and aspiration is greater in rocuronium when com­
pared to suxamethonium. In conclusion, intravenous 

ephedrine 70 j..lg/kg reduced the onset time of high 
dose rocuronium 0.9 mglkg with no significant side 
effects in healthy patients. The authors recommend 
the use of ephedrine 70 j..lg/kg at one minute before 
induction followed by 0.9 mglkg of rocuronium as an 
alternative to suxamethonium in healthy patients who 
have no difficult intubation conditions. 

(Received for publication on September 5, 2003) 



268 W. ITIICHAIKVLTHOL et al. 

REFERENCES 
I. 

2. 

3. 

4. 

5. 

6. 

7. 

Cooper RA, Mirakhur RK, Maddineni YR. Neuro­
muscular effects of rocuronium bromide (ORG 
9426) during fentanyl and halothane anaesthesia. 8. 
Anaesthesia 1993; 48: 103-5. 
Huizinga ACT, Vandenbrom RHG, Wierda JMKH, 
Hommes FDM, Hennis PJ. Intubating condition 9. 
and onset of neuromuscular block of rocuronium 
(ORG 9426): A comparison with suxamethonium. 
Acta Anaesthesiol Scand 1992; 36: 463-8. 
Cooper R, Mirakhor RK, Clarke RSK, Buies z. 10. 
Comparison of intubating condition after adminis-
tration of ORG 9426 (rocuronium) and suxarnetho-
nium. Br J Anaesth 1992; 69: 269-73. 
McCourt KC, Salmela L, Mirakhur RK. Compa- 11. 
rison of rocuronium and suxarnethonium for use 
during rapid sequence induction of anaesthesia. 
Anaesthesia 1998; 53: 867-71. 12. 
Munoz HR, Gonazalez AG, Dagniono JA, Gonzalez 
JA, Perez AE. The effect of ephedrine on the onset 
time of rocuronium. Anesth Analg 1997; 85: 437-
40. 13. 
Dixon WJ. Quanta) response variable experimenta-
tion : The up and down method. In: Me Arthur JW, 
Colton T. eds. Statistics in endocrinology, proceed- 14. 
ings. Cambridge: MIT Press; 1970: 251-67. 
Foldes FF. Rapid tracheal intubation with non 

J Med Assoc Thai March 2004 

depolarizing neuromuscular blocking drugs. Anes­
thesiology 1985; 62: 392-5. 
Szmuk P, Ezri T, Chelly JE, Katz J. The onset time 
of rocuronium is slowed by esmolol and accelerated 
by ephedrine. Anesth Analg 2000; 90: 1217-9. 
Puhringer FK, Khuen-Brady KS, Koller J. Evalua­
tion of the endotracheal intubating conditions of 
rocuronium (ORG 9426) and succinylcholine in 
outpatient surgery. Anesth Analg 1992; 75: 37-40. 
Magorian T, Flannery KB, Miller RD. Comparison 
of rocuronium, succinylcholine, and vecuronium for 
rapid-sequence induction of anaesthesia in adult 
patients. Anesthesiology 1993; 79: 913-8. 
Somboonviboon W, Bunburaphong P, Whanna 0. 
Intubating conditions after three different doses of 
rocuronium. J Med Assoc Thai 2000; 83: 850-5. 
Mehta MP, Choi WW, Gergis SD, Sokoll MD. 
Facilitation of rapid endotracheal intubations with 
divided doses of nondepolarizing neuromuscular 
blocking drugs. Anesthesiology 1985; 62: 392-5. 
Jones RM. The priming principle: How does it work 
and should we be using it? Br J Anaesth 1989; 63: 
1-3. 
Musich J, Walts LF. Pulmonary aspiration after a 
priming dose of vecuronium. Anesthesiology 1986; 
64: 517:9. 



Vol. 87 No.3 THE EFFECT OF EPHEDRINE ON THE ONSET TIME OF ROCURONIUM IN THAI PATIENTS 269 

~~~~~£J~n11l\1m 

~th!J1 'Yl!J 

I ..: J "f 
Ephedrine ~£J'l:!J:L 1~1n11L 'la.l£l£lfltl'VItil!l£l~ Rocuronium ~ 1J 

!J-!EJ nnB-iEif}iN'nR, WlJ*, qjf~tf ..rjffffft. WIJ*, 

'/1111~ 'IJ?RiJiJ'IJ, WIJ*, ffUI1111flJ Mmth.:J, WIJ*, iJ~ffiJ I"TJiJR, 1YI1J* 

1~.Ynm~?Tn~n1~vi5m1~).1vJ·;mth~tb::'lllm L'\JcJthtJ 60 1ltJ ASA physical status 1-2 illtj 15-60 tl 
uti~cJtl'ltJtltlnLU'\J 2 n~).l n~).l~:: 30 "lltJ n~).lyj 1 1~fu ephedrine 70 ).lfln/nn ~l'\J1'\J 5 ).1~ u~::n~).lyj 2 1~fu 
tn"l~lLn~tl'IJtJ{).ItJill ~l'\J1'\J 5 ).lill cJthtJ"r')n':iltJ1~futh::Yn'IJ midazolam 7.5 ).In rltl'\JUl~iliULU'\JL1illl 60-90 'IJlYi 

L~).IUlilliliU~1tJ fentanyl 1 ).ll'ln/nn ,.,~~'nmf'IJ 4 'IJlYi 1l1 ephedrine ,.,1tJilll"l~lLn~tl'IJtJf).ltJill ~lwr:luti~n~).IH 'llmf'\J 

h1 sodium thiopentone 3-5 ).ln/nn L~tlcJU1tJ~iliUU~1 (loss of eyelash reflex) ~~h1 rocuronium 0.9 ).ln/nn l'\J 5 

i'IJlYi LLill::'lhtJmvhl~tJ face mask ventilation L~tli'I1U~l).lr'n,.,'\J~L1illl~~1~hitJ,.,ltJL'I oa~cJtl1tJU\iiill::"lltJ'I::1~fum1 
r'n,.,'IJ~"l::tJ::L 1illlal,.,fut~YitJmtJh 11ritJ'IJ l~tJ"l::tJ::L 1illlilr'n,.,'IJ~ t 'IJcJtl1mltJu "ln'lltl~LL\iiill::n~).IL Yilnu 60 i'IJlYi 1::v:: 

L1illll'\JcJu1tJ~l~u\iitJhJ'lof'lii Dixon's up and down method (Lofi).l,.,itJill~l'lf~ill:: 5 i'IJlYi) nll~YitJmtJh.YnM~ nl"llcl 

YitJ,.,ltJhl'1JcJu1tJ"lltJ\iitJ h.l'l::ill~,::v::nilllill~'~lm~).l 5 i'IJlYi u\iinlm"llclYitJmtJl'lrn 1~'1)-i~ m"l1clYitJ,.,ltJh1'1JrJ'tl1tJ"lltJ 

\iitJh.I'I::L'fi).l"l::tJ::L1~l'llnL~).Iiin 5 i'IJlYi 

~illm"lAn~nv;u·;h1)Jil1'11l).IU~n\iil~"l::w;h~mtj, ~,,.,,rn, LY<I'I Uill:: ASA physical status L'IJcJtl1rJl'f~illtJ~n~).l 
cl1'1J"l::tJ::L1illlYI'li'l~YitJ,.,ltJL'IL'\Jn~).l ephedrine LYilnu 39.41 ± 4.64 i'IJlii tJtltJn·;h1'1Jn~).l in"l~lLn~tl'IJtJ{).ItJ~ oa~ 
LYilnu 59.17 ± 9.00 i'IJlYi mh~iltTvalicyYmillii~ L~mmtJuLYitJUI'I1l).lvJ'IJLiitJ~ systolic 1'11l).I~'IJLiitJ~ diastolic uill:: 

D~"llnl"lL~'\J'lltl~'l11 h'llm l'f~illtJ~n~).lv;u-il1).iu~n\iil~n'\Jl'f~fhvf'IJ"ll'\J, ,.,~~ l~YitJ,.,ltJL'IYl'IJYiuill::,.,i~ t~YitJmtJ 1 'IL U'\JL 1illl . . 
3 'IJlYi 

~~tlM-il Ephedrine 'll'\Jl~ 70 ).11'\n/nn fll).ll"lC1ill~"l::tJ::L1illln11L~).ItJtJnqn~'lltl~ rocuronium 'li'\Jl~ 0.9 

).ln/nn uill::~l).ll1C1L~YitlmtJh1'1JL1illl 39.41 ± 4.64 i'IJlYi LM 1)-iv;u~ill'li'l~LfitJ~\iim::uu 1 ,.,iliLltJ'\JL~tl~ ephedrine­

rocuronium ~~-.ll'I::L U'IJDn'Yll~L~tln,.,,1~'lltl~tll,.,tltJ'IJmh).IL ifm vltJ t~YitJmtJ t 'lmh~"l1~L11uill:: 1)Jilm1::'lltl~n11 tclYitJ,.,ltJ t 'I 

~lmn"i1).1~1tJ 

ioi'rJ il'rlD-i'rJfla,a, tPffl'll' tnRia~. 
'L'fll11M 1J1min~ ft).l111nnl ~rnl'l~. D'w A'lila 
'ifi'YI).I"lrJL'YI'Im~u.vmtf "t 2547; 87: 264-269 


