
Effects of Different Doses of Rocuronium for Facilitation of Endotracheal 
Intubation among the Patients Undergoing General Anaesthesia

DOI: https://doi.org/10.3329/medtoday.v38i1.87849

ORIGINAL ARTICLE               OPEN  ACCESS

Introduction:  
Rocuronium is a non-depolarizing neuromuscular blocker widely 
used to induce muscle relaxation during general anaesthesia for both 
elective and emergency surgeries. Among the non- depolarizing 
neuromuscular blockers available in the market, rocuronium is 
popular for its rapid onset of action and reversibility by 

sugammadex2. This steroid-based muscle relaxant has 
become a safer drug of choice in clinical settings for 
endotracheal intubation during general anesthesia. 
Endotracheal intubation is a critical component of general 
anesthesia to protect the airway from possible regurgitation 
and maintenance of adequate oxygenation. Endotracheal 
intubation requires relaxation of the laryngeal muscles with 
complete vocal cord paralysis during emergency surgery 
where rocuronium at a dose of 1.2 mg/kg was found non- 
inferior to facilitate first attempt intubation in comparison to 
suxamethonium 1 mg/kg intravenously3.The time between 
drug administration and achieving sufficient muscle 
relaxation for intubation should be minimized to reduce the 
risk of silent regurgitation and aspiration. Parikh4 explained 
the physiochemical properties of rocuronium where they 
narrated rocuronium is 5-7 times less potently bind with 
choline receptor than vacuronium thus easily can be 
reversed by sugammadex in emergent situation but its onset 
of action is fast enough which is comparable to 
suxamethonium even at as low dose as 0.6 mg/kg. An ideal 
neuromuscular blocking agent should have a rapid onset, 
short duration, induce profound relaxation, and be free from 
histamine release, anaphylaxis, and hemodynamic 
instability. Optimal intubating conditions by rocuronium is 
dose dependent. Achievement of this optimal level is 
important to prevent the potential risk of airway trauma. 
Rocuronium acts as an ideal muscle relaxant for adult 
patients undergoing general anaesthesia at a dose of 0.9 
mg/kg where increased dose (1.2 mg/kg) poses risk of 
haemodynamic depression and reduced dose (0.6 mg/kg) 
poses risk of inadequate relaxation. Although risk of 
anaphylaxis from rocuronium due to its histamine releasing 
property, should always be keep in mind as histamine 
release is agent specific phenomenon rather than dose 
dependence5. Poor intubating conditions, such as resistance 
to laryngoscope insertion or patient reaction to intubation, 
must be avoided to ensure patient safety. A failed intubation, 
which may occur for several reasons including inadequate 
muscle relaxation during the RSI procedure, can lead to 
silent regurgitation and may result in severe injury or fatality6. 
In recent years, rocuronium has emerged as a preferred 
alternative for rapid sequence induction (RSI) at doses 
ranging from 0.6 to 1.2 mg/kg. Tran7 discussed detail in 
their cochraine meta-analysis about the key advantages of 
rocuronium which lies in its fast onset, intermediate 
duration of action, and minimal hemodynamic effects, at 
several doses with differet induction agents. 1 mg/kg 
rocuronium when given with alfentanil showed no 
difference in onset time of action between suxamethonium 
and rocuronium, rather it provides a longer duration of 
action lasting 37 to 72 minutes, and has the benefit of being 
reversible with an antidote. Use of etomidate as induction 
agent and rocuronium as muscle relaxant was found 
promising by Tran7 in emergent situation where 
maintenance of haemodynamic stability was challenging and 
suxamethonium use was hazardous due to potential risks of 
hyperkalemia and raised intra-cavitary pressure. The only 
major contraindication of use of rocuronium routinely is a 
potential chance of allergy to the drug though its allergent 
property is less if compared with atracurium. The prevalnce 
of allergy to rocuronium was more in paediatric population 
as the regression model showed the odds ratio 9.17 
(0.59-141.00, 95% CI) while used as sole muscle relaxant 
with total intravenous anaesthesia8. Paediatric people 

generally need more dose of rocuronium for facilitation of 
intubation. 0.6 mg.kg-1 rocuronium was sufficient for tracheal 
intubation in 60 seconds in adult and elderly patients. It was, 
however, insufficient for clinically acceptable tracheal 
intubation conditions in 60 seconds in 100% of children9. This 
increased dose may explain the more prevalence of allergic 
phenomenon in children than adult or elderly. Thus a 
suspicion remain about the agent specific and dose 
independent nature of rocuronium for allergic menifestations. 
In another study, Shukla10 explored the efficacy of rocuronium 
in facilitating endotracheal intubation when sufficient time was 
allowed for the muscle relaxant to take effect. They concluded 
that if a 90-second interval was provided between the 
induction of general anesthesia and intubation—following a 
proper pre-oxygenation protocol—administering 0.6 mg/kg of 
rocuronium was sufficient to achieve optimal intubating 
conditions. This dosage provided adequate jaw relaxation, 
complete vocal cord paralysis, and effective suppression of the 
cough reflex, all of which are critical for a smooth and 
successful endotracheal intubation. Their findings highlight 
that, with appropriate timing, a relatively low dose of 
rocuronium can provide excellent intubating conditions, 
reducing the need for higher doses that may increase the risk 
of adverse effects. Rocuronium has been recognized as a 
valuable neuromuscular blocking agent since its introduction 
in 1994. It possesses many of the qualities expected of an ideal 
short-acting muscle relaxant for intubation. Administered at 
doses as low as 0.6–0.9 mg/kg, it works effectively when 
combined with induction agents such as propofol or thiopental 
in adult patients undergoing general anesthesia. Rocuronium 
offers a fast onset of action, typically within 60 seconds, while 
presenting a lower risk of adverse events in adult patients, 
such as hypersensitivity. These attributes have been confirmed 
in various studies11.
Materials and Methods:
This Prospective observational study was conducted in 
Department of Anaesthesia Pain Palliative and Intensive Care, 
Dhaka Medical College Hospital, Dhaka from September 2021 
to August 2024 (3 years).  The adult patients who are selected 
to elective surgery under General Anaesthesia were selected 
after fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were patients give informed consent for this study, patients aged 
between 18 and 60 years, ASA physical status I or II, 
Mallampati class I or II, patients scheduled for elective surgery 
under General Anaesthesia requiring endotracheal intubation. 
Exclusion Criteria were presence of neuromuscular disease, 
hepatic and renal impairment, reactive lung disease, pregnancy, 
upper limb surgery, history of allergy to study drugs.
Results:
Observations and results after data processing and analysis of 
this prospective observational study is presented in this 
section. This study included 99 eligible patients in DMCH 
scheduled to undergo elective surgeries under general 
anaesthesia with endotracheal intubation. Based on inclusion 
and exclusion criteria, patients were enrolled and divided into 
three groups after randomization. Group A (n=33) received 
0.6 mg/kg rocuronium i.v. after induction, Group B (n=33) 
received 0.75 mg/kg rocuronium i.v. after induction, Group C 
(n=33) received 0.9 mg/kg rocuronium i.v. after induction. 
Data were collected on a pre- formed sheet. Analysis was done 
using SPSS v24 and MS Excel, and results were presented in 
tables, bar diagrams, and graphs. Categorical data (e.g., sex, 
ASA class) were shown as frequency and percentage using χ2 
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Abstract
Introduction: Endotracheal intubation is an integral part of airway management duringgeneral anesthesia. With the 
advancement of anesthesia, there have always been a search of an ideal muscle relaxants which can provide ideal 
intubating conditions in short duration with minimal side effects. Rocuronium is an intermediate acting Non- 
depolarising Muscle Relaxant (NDMR) with rapid onset of action. The aim of this prospective observational study was 
to assess and compare the time of onset of action and intubating conditions with three different doses of rocuronium 
bromide (0.6 mg/kg, 0.75 mg/kg, 0.9 mg/kg). Material and methods: This study was conducted to compare and 
evaluate effect of three different doses of Rocuronium bromide for endotracheal intubation in ASA I & II patients aged 
18-60 years of either sex. Patients were randomly allocated into three groups according to dose of Rocuronium 
(Group A - 0.6 mg/kg of Rocuronium bromide, Group B - 0.75 mg/kg of Rocuronium bromide & Group C – 0.90 mg/kg 
of Rocuronium bromide). Jaw relaxation, vocal cord position, motor response to intubation and overall intubating 
conditions were assessed. Results: Laryngoscopy and endotracheal intubation in each group were assessed by Cooper 1 
criteria. Good to excellent intubating conditions were seen in 51%, 100% and 100% of the patients after 0.6 mg/kg, 
0.75mg/kg, 0.9 mg/ kg of Rocuronium respectively. Onset of action were dose dependant. Conclusion: Lower, safe and 
sufficient dose of rocuronium bromide 0.75 mg/kg IV can produce good to excellent intubating conditions with rapid 
onset of action in contrast of a dose of 0.60 mg/kg IV and 0.90 mg/kg IV.
Keyword: Rocuronium, Intubating condition.
Number of Tables: 07; Number of References: 15; Number of Correspondences: 05.

analysis, while numerical data (e.g., MAP, age, BMI) were 
presented as mean ± SD using ANOVA test. Data were 
analyzed with a 95% confidence interval and a 5% margin of 
error, with p < 0.05 considered statistically significant. 
Hypothesis testing was done at 80% power.
Table I: Demographic characteristics of the studied patients

*percentages in paranthesis
Table I showing study participants are statistically equivalent 
in terms of demographic (Age, Sex, weight) charecteristics  ( 
p > 0.05).  χ2 test was done to compare categorical variables 
(Sex) and ANOVA test was done to compare the numerical 
variables (age, weight). 
Table II: Study patients categorized by time for onset and 
duration of action of different doses of rocuronium

* Highly significant
Table II showing there are significant differences in time for 
onset of action of different doses of rocuronium. Group A (0.6 
mg/kg) needed highest time (99.42±7.54) for onset of 
neuromuscular blockade 
Table III: Study patients categorized by intubating conditions

 

 * Significant
 ** Highly significant
Table III showing intubation score was significantly lower (p 
< 0.05) and TOF twitches elicited after 60 seconds of 
rocuronium injection were significantly higher (p < 0.05) 
among the participants of group A in comparison to group B 
and group C. ANOVA was done to test the significance of 
difference of variables to assess intubating condition. 

Table IV: Mean arterial pressure (MAP) Profile of Studied Patients

* Significant
Table IV shows that the distribution of mean arterial 
pressure across various timepoints was similar (p > 0.05), 
with the exception of a significant difference observed 
between Group A and Group B  (p<0.05) three minutes after 
intubation. ANOVA was used to assess the significance of 
mean arterial pressure differences at each timepoint.
Table V: Heart Rate (HR) Profile of Studied Patients

* Significant
Table V shows that heart rates several minutes after 
intubation were significantly lower (p < 0.05) in Group C 
compared to Group A. ANOVA was used to evaluate the 
significance of heart rate differences at each timepoint. 
Table VI: SpO2 Profile of Studied Patients

Table VI shows that the distribution of SpO2 among the 

participants of all groups across various timepoints were 
similar (p > 0.05). ANOVA was used to assess the 
significance of SpO2 differences at each time point.
Table VII:  Perioperative adverse events among the study participants

* Significant
** Percentage in parenthesis
Table VII demonstrates that tachycardia was significantly 
more prevalent (p < 0.05) in participants of Group A 
compared to Group B and Group C. No significant 
differences in other adverse effects were observed among 
the groups.
Discussion:
This study recruited 99 patients divided into three groups of 
33 participants in each to evaluate intubating properties of 
different doses of rocuronium. In this study, three different 
doses of rocuronium (0.6mg/kg, 0.75mg/kg and 0.9mg/kg) 
were used for muscle relaxation before endotracheal 
intubation and various parameters like time for onset of 
action of rocuronium, intubating conditions (jaw relaxation, 
vocal cord position, response to intubation), TOF response 
and vital parameters (HR, SBP, DBP, MAP, SpO2) were 
compared. In terms of demographic profile (age, sex, 
weight) all participants of these groups were equally 
distributed. The onset of action of neuromuscular blockade 
were studied clinically by observation of cessation of 
spontaneous breathing and electrically by peripheral nerve 
stimulator (STIMPOD® TOF watch). Intubation score was 
derived from Cooper1 and his colleagues’ research work. 
Intubation score was found fair to good among the 
participants of group A and good to excellent among the 
participants of group B and group C. No difference was 
observed in terms of intubation score among the 
participants of group B and group C. Train-of-four (TOF) 
stimulation of ulnar nerve after 60 seconds of rocuronium 
injection elicits 1.39 ± 0.49 twitches which signifies 80% to 
90% neuromuscular receptor blockade occurred within one 
minute after 0.6 mg/kg rocuronium injection. On the other 
hand, 0.75 mg/kg and 0.9 mg/kg injection of rocuronium 
caused near about 100% receptor blockade within one 
minute. There was significant difference in onset time 
among the three groups. Group C (0.9 mg/kg) showing 
fastest onset 60.42±1.76 seconds compared to Group B 
(0.75 mg/kg) (70.00±2.34sec) and Group A (0.6 
mg/kg)(99.42±7.54 sec). The duration of action was also 
prolonged in group C (41.09±1.04) than group B 
(30.33±1.16) and group C (24.67±1.19). The intergroup 
differences in terms of onset and duration of action of 
rocuronium was highly significant (p=0.00). Tran7 reported 
an onset time 89.0 ± 33.0 sec. after 0.6mg/kg and 75.0 ± 
28.0 sec after 0.9mg/kg rocuronium. Their results aligned 
with the findings of this study. On the other hand, Heggeri12 
reported an onset time of 3.0 minutes after 0.6mg/kg 

rocuronium. However, Weirda13 reported an onset time of 
172.0 sec after rocuronium 0.6mg/kg. The research 
conducted by Cheng14 indicated that a dose of 0.9 mg/kg of 
rocuronium produces intubating conditions that are similar 
to those obtained with suxamethonium at 1.5 mg/kg, 
particularly when used alongside alfentanyl and 
thiopentone. Conversely, a lower dose of 0.6 mg/kg of 
rocuronium was deemed inadequate. The current study 
supports their conclusions. Another study found that 
rocuronium 0.6 mg/kg with thiopentone 6mg/kg provides 
good to excellent intubating conditions at 80 seconds and 
found that rocuronium is safe for mother and foetus15. Heart 
rate was significantly higher (p <0.05) immediately after 
intubation among the group A (107.52±11.27) patients in 
comparison to group B (96.82±10.43) and group C 
(99.42±8.25) However, difference between group B and 
group C were not significant (p > 0.05) in any time point. 
Systolic blood pressure was higher among the patients of 
group A after intubation due to less obtunded laryngeal 
reflex. In contrast, SBP among patients of group B and 
group C were stable. Mean arterial pressure and SpO2 was 
stable among the participants of all groups and difference of 
these variables were not significant. Few adverse events 
occurred during the study. In Group C (0.9 mg/kg), 2 
patients (6%) developed bradycardia one and three minutes 
after intubation, both of whom were treated with 0.6 mg of 
intravenous atropine. In Group A, 5 patients (15%) 
developed hypertension, defined as an increase in SBP of 
more than 20% from baseline, immediately after intubation, 
and were treated with intermittent intravenous boluses of 
fentanyl (0.5 μg/kg). Tachycardia occurred in 13 patients 
(39%) in Group C, 10 patients (30%) in Group B, and 23 
patients (70%) in Group C, immediately, one minute, and 
three minutes after intubation, all treated with 5–10 mg of 
intravenous labetalol. No allergic reactions or critical 
incidents were reported during the study.
Conclusion:
Rocuronium 0.6 mg/kg dose may not be sufficient to 
achieve ideal intubating conditions within 60 seconds. 
However, when comparing Groups B and C, there was no 
significant difference in intubating parameters, indicating 
that a dose of 0.75 mg/kg is both safe and effective for 
achieving optimal intubating conditions. Therefore, 0.75 
mg/kg rocuronium appears to be the lower, safer dose that 
can reliably provide the necessary muscle relaxation for 
intubation without compromising cardiovascular stability or 
TOF response.
Reference:
1. Cooper R, Mirakhur RK, Clerk RSJ, Boules Z. 
Comparison of intubating conditions after administration of 
org 9426 rocuronium. Br J Anaesth. 1992;69:269-73.
https://doi.org/10.1093/bja/69.3.269
PMid:1389845
2. Bakhsh A. Rocuronium versus succinylcholine for rapid 
sequence intubation. Acad Emerg Med. 2019;27(1):66-8.
https://doi.org/10.1111/acem.13846
PMid:31418965
3. Guihard B, Chollet-Xémard C, Lakhnati P. Effect of 
rocuronium vs. succinylcholine on endotracheal intubation 

712026  Volume 38  Number 01

Hasan-Al-Arafath*1, Muslema Begum2,  A.K.M. Ashraful Haque3,
Md Jamil Siddiky Bhuiyan4, Md. Towkir Ahmed5 

Dr. Md Jamil Siddiky Bhuiyan
MBBS, MD
Registrar
Department of Anaesthesia
Pain, Palliative & Intensive Care
Dhaka Medical College Hospital
Dhaka, Bangladesh..
Dr. Md. Towkir Ahmed
MBBS
Medical Officer
Department of Anaesthesia
Pain, Palliative & Intensive Care
Dhaka Medical College Hospital
Dhaka, Bangladesh.

3.

success rate among patients undergoing out-of-hospital 
rapid sequence intubation. JAMA. 2019;322(23):2303.
https://doi.org/10.1001/jama.2019.18254
PMid:31846014 PMCid:PMC6990819 
4. Parikh K, Modh DB, Upadhyay MR. Comparison of 
rocuronium bromide with suxamethonium chloride for 
tracheal intubation. Int J Med Sci Public Health. 
2014;3:610-5.
https://doi.org/10.5455/ijmsph.2014.160220145 
5. Verma R, Goordayal R, Jaiswal S, Sinha G. A 
comparative study of the intubating conditions and 
cardiovascular effects following succinylcholine and 
rocuronium in adult elective surgical patients. Internet J 
Anesthesiol. 2006;14(1).
https://doi.org/10.5580/1030 
6. Morris J, Cook TM. Rapid sequence induction: a national 
survey of practice. Anaesthesia. 2001;56(11):1090-5.
https://doi.org/10.1046/j.1365-2044.2001.01962.x
https://doi.org/10.1111/j.1365-2044.2001.01962.x
PMid:11703243 
7. Tran DTT, Newton EK, Mount VAH, Lee JS, Mansour 
C, Wells GA, Perry JJ. Rocuronium vs. succinylcholine for 
rapid sequence intubation: a Cochrane systematic review. 
Anaesthesia. 2017;72(6):765-77.
https://doi.org/10.1111/anae.13903
PMid:28654173 
8. Simonini A, Brogi E, Calevo M, Carron M. Sugammadex 
for reversal of neuromuscular blockade in paediatric 
patients: A two-year single-centre retrospective study. 
Anaesth Crit Care Pain Med. 2019;38(5):529-31.
https://doi.org/10.1016/j.accpm.2019.02.010
PMid:30818070 
9. Almeida MC, Martins RS, Martins AL. Tracheal 
intubation conditions at 60 seconds in children, adults, and 
elderly patients. Rev Bras Anestesiol. 2004;54(2):204-11.

https://doi.org/10.1590/S0034-70942004000200007
PMid:19471727 
10. Shukla A, Dubey KP, Sharma MSN. Comparative 
evaluation of hemodynamic effects and intubating 
conditions after administration of ORG 9426 and 
succinylcholine. Indian J Anaesth. 2004;48:476-9. 
11. Gupta S, Kirubahar R. A comparative study of 
intubating conditions of rocuronium bromide and 
suxamethonium in adult patients. Anesth Essays Res. 
2010;4(1):15.
https://doi.org/10.4103/0259-1162.69300
PMid:25885081 PMCid:PMC4173332 
12. Heggeri VM, Harbishettar SA. Intubating conditions of 
two different doses of rocuronium at 60 seconds; by clinical 
assessment; and with TOF response of adductor pollicis 
muscle. J Clin Diagn Res. 2015;9(9):24-9.
https://doi.org/10.7860/JCDR/2015/15528.6499
PMid:26500985 PMCid:PMC4606314 
13. Wierda JM, Hommes FD, Nap HJ, van den Broek L. 
Time-course of action and intubating conditions following 
vecuronium, rocuronium and mivacurium. Anaesthesia. 
1995 May;50(5):393-6. 
doi:10.1111/j.1365-2044.1995.tb05990.x.
https://doi.org/10.1111/j.1365-2044.1995.tb05990.x
PMid:7793541 
14. Cheng CA, Aun CS, Gin T. Comparison of rocuronium 
and suxamethonium for rapid tracheal intubation in 
children. Paediatr Anaesth. 2002;12(2):140-5.
https://doi.org/10.1046/j.1460-9592.2002.00771.x
PMid:11882225 
15. Sajina M, Medha A, Sangawar AV. Rocuronium for 
intubation in parturients undergoing caesarean section. Int J 
Res Med Sci. 2018;6(10):3441-6.
https://doi.org/10.18203/2320-6012.ijrms20184060



2026  Volume 38  Number 0172

Effects of Different Doses of Rocuronium for Facilitation of Endotracheal Intubation                      Al-Arafath, et al.

sugammadex2. This steroid-based muscle relaxant has 
become a safer drug of choice in clinical settings for 
endotracheal intubation during general anesthesia. 
Endotracheal intubation is a critical component of general 
anesthesia to protect the airway from possible regurgitation 
and maintenance of adequate oxygenation. Endotracheal 
intubation requires relaxation of the laryngeal muscles with 
complete vocal cord paralysis during emergency surgery 
where rocuronium at a dose of 1.2 mg/kg was found non- 
inferior to facilitate first attempt intubation in comparison to 
suxamethonium 1 mg/kg intravenously3.The time between 
drug administration and achieving sufficient muscle 
relaxation for intubation should be minimized to reduce the 
risk of silent regurgitation and aspiration. Parikh4 explained 
the physiochemical properties of rocuronium where they 
narrated rocuronium is 5-7 times less potently bind with 
choline receptor than vacuronium thus easily can be 
reversed by sugammadex in emergent situation but its onset 
of action is fast enough which is comparable to 
suxamethonium even at as low dose as 0.6 mg/kg. An ideal 
neuromuscular blocking agent should have a rapid onset, 
short duration, induce profound relaxation, and be free from 
histamine release, anaphylaxis, and hemodynamic 
instability. Optimal intubating conditions by rocuronium is 
dose dependent. Achievement of this optimal level is 
important to prevent the potential risk of airway trauma. 
Rocuronium acts as an ideal muscle relaxant for adult 
patients undergoing general anaesthesia at a dose of 0.9 
mg/kg where increased dose (1.2 mg/kg) poses risk of 
haemodynamic depression and reduced dose (0.6 mg/kg) 
poses risk of inadequate relaxation. Although risk of 
anaphylaxis from rocuronium due to its histamine releasing 
property, should always be keep in mind as histamine 
release is agent specific phenomenon rather than dose 
dependence5. Poor intubating conditions, such as resistance 
to laryngoscope insertion or patient reaction to intubation, 
must be avoided to ensure patient safety. A failed intubation, 
which may occur for several reasons including inadequate 
muscle relaxation during the RSI procedure, can lead to 
silent regurgitation and may result in severe injury or fatality6. 
In recent years, rocuronium has emerged as a preferred 
alternative for rapid sequence induction (RSI) at doses 
ranging from 0.6 to 1.2 mg/kg. Tran7 discussed detail in 
their cochraine meta-analysis about the key advantages of 
rocuronium which lies in its fast onset, intermediate 
duration of action, and minimal hemodynamic effects, at 
several doses with differet induction agents. 1 mg/kg 
rocuronium when given with alfentanil showed no 
difference in onset time of action between suxamethonium 
and rocuronium, rather it provides a longer duration of 
action lasting 37 to 72 minutes, and has the benefit of being 
reversible with an antidote. Use of etomidate as induction 
agent and rocuronium as muscle relaxant was found 
promising by Tran7 in emergent situation where 
maintenance of haemodynamic stability was challenging and 
suxamethonium use was hazardous due to potential risks of 
hyperkalemia and raised intra-cavitary pressure. The only 
major contraindication of use of rocuronium routinely is a 
potential chance of allergy to the drug though its allergent 
property is less if compared with atracurium. The prevalnce 
of allergy to rocuronium was more in paediatric population 
as the regression model showed the odds ratio 9.17 
(0.59-141.00, 95% CI) while used as sole muscle relaxant 
with total intravenous anaesthesia8. Paediatric people 

generally need more dose of rocuronium for facilitation of 
intubation. 0.6 mg.kg-1 rocuronium was sufficient for tracheal 
intubation in 60 seconds in adult and elderly patients. It was, 
however, insufficient for clinically acceptable tracheal 
intubation conditions in 60 seconds in 100% of children9. This 
increased dose may explain the more prevalence of allergic 
phenomenon in children than adult or elderly. Thus a 
suspicion remain about the agent specific and dose 
independent nature of rocuronium for allergic menifestations. 
In another study, Shukla10 explored the efficacy of rocuronium 
in facilitating endotracheal intubation when sufficient time was 
allowed for the muscle relaxant to take effect. They concluded 
that if a 90-second interval was provided between the 
induction of general anesthesia and intubation—following a 
proper pre-oxygenation protocol—administering 0.6 mg/kg of 
rocuronium was sufficient to achieve optimal intubating 
conditions. This dosage provided adequate jaw relaxation, 
complete vocal cord paralysis, and effective suppression of the 
cough reflex, all of which are critical for a smooth and 
successful endotracheal intubation. Their findings highlight 
that, with appropriate timing, a relatively low dose of 
rocuronium can provide excellent intubating conditions, 
reducing the need for higher doses that may increase the risk 
of adverse effects. Rocuronium has been recognized as a 
valuable neuromuscular blocking agent since its introduction 
in 1994. It possesses many of the qualities expected of an ideal 
short-acting muscle relaxant for intubation. Administered at 
doses as low as 0.6–0.9 mg/kg, it works effectively when 
combined with induction agents such as propofol or thiopental 
in adult patients undergoing general anesthesia. Rocuronium 
offers a fast onset of action, typically within 60 seconds, while 
presenting a lower risk of adverse events in adult patients, 
such as hypersensitivity. These attributes have been confirmed 
in various studies11.
Materials and Methods:
This Prospective observational study was conducted in 
Department of Anaesthesia Pain Palliative and Intensive Care, 
Dhaka Medical College Hospital, Dhaka from September 2021 
to August 2024 (3 years).  The adult patients who are selected 
to elective surgery under General Anaesthesia were selected 
after fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were patients give informed consent for this study, patients aged 
between 18 and 60 years, ASA physical status I or II, 
Mallampati class I or II, patients scheduled for elective surgery 
under General Anaesthesia requiring endotracheal intubation. 
Exclusion Criteria were presence of neuromuscular disease, 
hepatic and renal impairment, reactive lung disease, pregnancy, 
upper limb surgery, history of allergy to study drugs.
Results:
Observations and results after data processing and analysis of 
this prospective observational study is presented in this 
section. This study included 99 eligible patients in DMCH 
scheduled to undergo elective surgeries under general 
anaesthesia with endotracheal intubation. Based on inclusion 
and exclusion criteria, patients were enrolled and divided into 
three groups after randomization. Group A (n=33) received 
0.6 mg/kg rocuronium i.v. after induction, Group B (n=33) 
received 0.75 mg/kg rocuronium i.v. after induction, Group C 
(n=33) received 0.9 mg/kg rocuronium i.v. after induction. 
Data were collected on a pre- formed sheet. Analysis was done 
using SPSS v24 and MS Excel, and results were presented in 
tables, bar diagrams, and graphs. Categorical data (e.g., sex, 
ASA class) were shown as frequency and percentage using χ2 

analysis, while numerical data (e.g., MAP, age, BMI) were 
presented as mean ± SD using ANOVA test. Data were 
analyzed with a 95% confidence interval and a 5% margin of 
error, with p < 0.05 considered statistically significant. 
Hypothesis testing was done at 80% power.
Table I: Demographic characteristics of the studied patients

*percentages in paranthesis
Table I showing study participants are statistically equivalent 
in terms of demographic (Age, Sex, weight) charecteristics  ( 
p > 0.05).  χ2 test was done to compare categorical variables 
(Sex) and ANOVA test was done to compare the numerical 
variables (age, weight). 
Table II: Study patients categorized by time for onset and 
duration of action of different doses of rocuronium

* Highly significant
Table II showing there are significant differences in time for 
onset of action of different doses of rocuronium. Group A (0.6 
mg/kg) needed highest time (99.42±7.54) for onset of 
neuromuscular blockade 
Table III: Study patients categorized by intubating conditions

 

 * Significant
 ** Highly significant
Table III showing intubation score was significantly lower (p 
< 0.05) and TOF twitches elicited after 60 seconds of 
rocuronium injection were significantly higher (p < 0.05) 
among the participants of group A in comparison to group B 
and group C. ANOVA was done to test the significance of 
difference of variables to assess intubating condition. 

Table IV: Mean arterial pressure (MAP) Profile of Studied Patients

* Significant
Table IV shows that the distribution of mean arterial 
pressure across various timepoints was similar (p > 0.05), 
with the exception of a significant difference observed 
between Group A and Group B  (p<0.05) three minutes after 
intubation. ANOVA was used to assess the significance of 
mean arterial pressure differences at each timepoint.
Table V: Heart Rate (HR) Profile of Studied Patients

* Significant
Table V shows that heart rates several minutes after 
intubation were significantly lower (p < 0.05) in Group C 
compared to Group A. ANOVA was used to evaluate the 
significance of heart rate differences at each timepoint. 
Table VI: SpO2 Profile of Studied Patients

Table VI shows that the distribution of SpO2 among the 

participants of all groups across various timepoints were 
similar (p > 0.05). ANOVA was used to assess the 
significance of SpO2 differences at each time point.
Table VII:  Perioperative adverse events among the study participants

* Significant
** Percentage in parenthesis
Table VII demonstrates that tachycardia was significantly 
more prevalent (p < 0.05) in participants of Group A 
compared to Group B and Group C. No significant 
differences in other adverse effects were observed among 
the groups.
Discussion:
This study recruited 99 patients divided into three groups of 
33 participants in each to evaluate intubating properties of 
different doses of rocuronium. In this study, three different 
doses of rocuronium (0.6mg/kg, 0.75mg/kg and 0.9mg/kg) 
were used for muscle relaxation before endotracheal 
intubation and various parameters like time for onset of 
action of rocuronium, intubating conditions (jaw relaxation, 
vocal cord position, response to intubation), TOF response 
and vital parameters (HR, SBP, DBP, MAP, SpO2) were 
compared. In terms of demographic profile (age, sex, 
weight) all participants of these groups were equally 
distributed. The onset of action of neuromuscular blockade 
were studied clinically by observation of cessation of 
spontaneous breathing and electrically by peripheral nerve 
stimulator (STIMPOD® TOF watch). Intubation score was 
derived from Cooper1 and his colleagues’ research work. 
Intubation score was found fair to good among the 
participants of group A and good to excellent among the 
participants of group B and group C. No difference was 
observed in terms of intubation score among the 
participants of group B and group C. Train-of-four (TOF) 
stimulation of ulnar nerve after 60 seconds of rocuronium 
injection elicits 1.39 ± 0.49 twitches which signifies 80% to 
90% neuromuscular receptor blockade occurred within one 
minute after 0.6 mg/kg rocuronium injection. On the other 
hand, 0.75 mg/kg and 0.9 mg/kg injection of rocuronium 
caused near about 100% receptor blockade within one 
minute. There was significant difference in onset time 
among the three groups. Group C (0.9 mg/kg) showing 
fastest onset 60.42±1.76 seconds compared to Group B 
(0.75 mg/kg) (70.00±2.34sec) and Group A (0.6 
mg/kg)(99.42±7.54 sec). The duration of action was also 
prolonged in group C (41.09±1.04) than group B 
(30.33±1.16) and group C (24.67±1.19). The intergroup 
differences in terms of onset and duration of action of 
rocuronium was highly significant (p=0.00). Tran7 reported 
an onset time 89.0 ± 33.0 sec. after 0.6mg/kg and 75.0 ± 
28.0 sec after 0.9mg/kg rocuronium. Their results aligned 
with the findings of this study. On the other hand, Heggeri12 
reported an onset time of 3.0 minutes after 0.6mg/kg 

rocuronium. However, Weirda13 reported an onset time of 
172.0 sec after rocuronium 0.6mg/kg. The research 
conducted by Cheng14 indicated that a dose of 0.9 mg/kg of 
rocuronium produces intubating conditions that are similar 
to those obtained with suxamethonium at 1.5 mg/kg, 
particularly when used alongside alfentanyl and 
thiopentone. Conversely, a lower dose of 0.6 mg/kg of 
rocuronium was deemed inadequate. The current study 
supports their conclusions. Another study found that 
rocuronium 0.6 mg/kg with thiopentone 6mg/kg provides 
good to excellent intubating conditions at 80 seconds and 
found that rocuronium is safe for mother and foetus15. Heart 
rate was significantly higher (p <0.05) immediately after 
intubation among the group A (107.52±11.27) patients in 
comparison to group B (96.82±10.43) and group C 
(99.42±8.25) However, difference between group B and 
group C were not significant (p > 0.05) in any time point. 
Systolic blood pressure was higher among the patients of 
group A after intubation due to less obtunded laryngeal 
reflex. In contrast, SBP among patients of group B and 
group C were stable. Mean arterial pressure and SpO2 was 
stable among the participants of all groups and difference of 
these variables were not significant. Few adverse events 
occurred during the study. In Group C (0.9 mg/kg), 2 
patients (6%) developed bradycardia one and three minutes 
after intubation, both of whom were treated with 0.6 mg of 
intravenous atropine. In Group A, 5 patients (15%) 
developed hypertension, defined as an increase in SBP of 
more than 20% from baseline, immediately after intubation, 
and were treated with intermittent intravenous boluses of 
fentanyl (0.5 μg/kg). Tachycardia occurred in 13 patients 
(39%) in Group C, 10 patients (30%) in Group B, and 23 
patients (70%) in Group C, immediately, one minute, and 
three minutes after intubation, all treated with 5–10 mg of 
intravenous labetalol. No allergic reactions or critical 
incidents were reported during the study.
Conclusion:
Rocuronium 0.6 mg/kg dose may not be sufficient to 
achieve ideal intubating conditions within 60 seconds. 
However, when comparing Groups B and C, there was no 
significant difference in intubating parameters, indicating 
that a dose of 0.75 mg/kg is both safe and effective for 
achieving optimal intubating conditions. Therefore, 0.75 
mg/kg rocuronium appears to be the lower, safer dose that 
can reliably provide the necessary muscle relaxation for 
intubation without compromising cardiovascular stability or 
TOF response.
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sugammadex2. This steroid-based muscle relaxant has 
become a safer drug of choice in clinical settings for 
endotracheal intubation during general anesthesia. 
Endotracheal intubation is a critical component of general 
anesthesia to protect the airway from possible regurgitation 
and maintenance of adequate oxygenation. Endotracheal 
intubation requires relaxation of the laryngeal muscles with 
complete vocal cord paralysis during emergency surgery 
where rocuronium at a dose of 1.2 mg/kg was found non- 
inferior to facilitate first attempt intubation in comparison to 
suxamethonium 1 mg/kg intravenously3.The time between 
drug administration and achieving sufficient muscle 
relaxation for intubation should be minimized to reduce the 
risk of silent regurgitation and aspiration. Parikh4 explained 
the physiochemical properties of rocuronium where they 
narrated rocuronium is 5-7 times less potently bind with 
choline receptor than vacuronium thus easily can be 
reversed by sugammadex in emergent situation but its onset 
of action is fast enough which is comparable to 
suxamethonium even at as low dose as 0.6 mg/kg. An ideal 
neuromuscular blocking agent should have a rapid onset, 
short duration, induce profound relaxation, and be free from 
histamine release, anaphylaxis, and hemodynamic 
instability. Optimal intubating conditions by rocuronium is 
dose dependent. Achievement of this optimal level is 
important to prevent the potential risk of airway trauma. 
Rocuronium acts as an ideal muscle relaxant for adult 
patients undergoing general anaesthesia at a dose of 0.9 
mg/kg where increased dose (1.2 mg/kg) poses risk of 
haemodynamic depression and reduced dose (0.6 mg/kg) 
poses risk of inadequate relaxation. Although risk of 
anaphylaxis from rocuronium due to its histamine releasing 
property, should always be keep in mind as histamine 
release is agent specific phenomenon rather than dose 
dependence5. Poor intubating conditions, such as resistance 
to laryngoscope insertion or patient reaction to intubation, 
must be avoided to ensure patient safety. A failed intubation, 
which may occur for several reasons including inadequate 
muscle relaxation during the RSI procedure, can lead to 
silent regurgitation and may result in severe injury or fatality6. 
In recent years, rocuronium has emerged as a preferred 
alternative for rapid sequence induction (RSI) at doses 
ranging from 0.6 to 1.2 mg/kg. Tran7 discussed detail in 
their cochraine meta-analysis about the key advantages of 
rocuronium which lies in its fast onset, intermediate 
duration of action, and minimal hemodynamic effects, at 
several doses with differet induction agents. 1 mg/kg 
rocuronium when given with alfentanil showed no 
difference in onset time of action between suxamethonium 
and rocuronium, rather it provides a longer duration of 
action lasting 37 to 72 minutes, and has the benefit of being 
reversible with an antidote. Use of etomidate as induction 
agent and rocuronium as muscle relaxant was found 
promising by Tran7 in emergent situation where 
maintenance of haemodynamic stability was challenging and 
suxamethonium use was hazardous due to potential risks of 
hyperkalemia and raised intra-cavitary pressure. The only 
major contraindication of use of rocuronium routinely is a 
potential chance of allergy to the drug though its allergent 
property is less if compared with atracurium. The prevalnce 
of allergy to rocuronium was more in paediatric population 
as the regression model showed the odds ratio 9.17 
(0.59-141.00, 95% CI) while used as sole muscle relaxant 
with total intravenous anaesthesia8. Paediatric people 

generally need more dose of rocuronium for facilitation of 
intubation. 0.6 mg.kg-1 rocuronium was sufficient for tracheal 
intubation in 60 seconds in adult and elderly patients. It was, 
however, insufficient for clinically acceptable tracheal 
intubation conditions in 60 seconds in 100% of children9. This 
increased dose may explain the more prevalence of allergic 
phenomenon in children than adult or elderly. Thus a 
suspicion remain about the agent specific and dose 
independent nature of rocuronium for allergic menifestations. 
In another study, Shukla10 explored the efficacy of rocuronium 
in facilitating endotracheal intubation when sufficient time was 
allowed for the muscle relaxant to take effect. They concluded 
that if a 90-second interval was provided between the 
induction of general anesthesia and intubation—following a 
proper pre-oxygenation protocol—administering 0.6 mg/kg of 
rocuronium was sufficient to achieve optimal intubating 
conditions. This dosage provided adequate jaw relaxation, 
complete vocal cord paralysis, and effective suppression of the 
cough reflex, all of which are critical for a smooth and 
successful endotracheal intubation. Their findings highlight 
that, with appropriate timing, a relatively low dose of 
rocuronium can provide excellent intubating conditions, 
reducing the need for higher doses that may increase the risk 
of adverse effects. Rocuronium has been recognized as a 
valuable neuromuscular blocking agent since its introduction 
in 1994. It possesses many of the qualities expected of an ideal 
short-acting muscle relaxant for intubation. Administered at 
doses as low as 0.6–0.9 mg/kg, it works effectively when 
combined with induction agents such as propofol or thiopental 
in adult patients undergoing general anesthesia. Rocuronium 
offers a fast onset of action, typically within 60 seconds, while 
presenting a lower risk of adverse events in adult patients, 
such as hypersensitivity. These attributes have been confirmed 
in various studies11.
Materials and Methods:
This Prospective observational study was conducted in 
Department of Anaesthesia Pain Palliative and Intensive Care, 
Dhaka Medical College Hospital, Dhaka from September 2021 
to August 2024 (3 years).  The adult patients who are selected 
to elective surgery under General Anaesthesia were selected 
after fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were patients give informed consent for this study, patients aged 
between 18 and 60 years, ASA physical status I or II, 
Mallampati class I or II, patients scheduled for elective surgery 
under General Anaesthesia requiring endotracheal intubation. 
Exclusion Criteria were presence of neuromuscular disease, 
hepatic and renal impairment, reactive lung disease, pregnancy, 
upper limb surgery, history of allergy to study drugs.
Results:
Observations and results after data processing and analysis of 
this prospective observational study is presented in this 
section. This study included 99 eligible patients in DMCH 
scheduled to undergo elective surgeries under general 
anaesthesia with endotracheal intubation. Based on inclusion 
and exclusion criteria, patients were enrolled and divided into 
three groups after randomization. Group A (n=33) received 
0.6 mg/kg rocuronium i.v. after induction, Group B (n=33) 
received 0.75 mg/kg rocuronium i.v. after induction, Group C 
(n=33) received 0.9 mg/kg rocuronium i.v. after induction. 
Data were collected on a pre- formed sheet. Analysis was done 
using SPSS v24 and MS Excel, and results were presented in 
tables, bar diagrams, and graphs. Categorical data (e.g., sex, 
ASA class) were shown as frequency and percentage using χ2 

analysis, while numerical data (e.g., MAP, age, BMI) were 
presented as mean ± SD using ANOVA test. Data were 
analyzed with a 95% confidence interval and a 5% margin of 
error, with p < 0.05 considered statistically significant. 
Hypothesis testing was done at 80% power.
Table I: Demographic characteristics of the studied patients

*percentages in paranthesis
Table I showing study participants are statistically equivalent 
in terms of demographic (Age, Sex, weight) charecteristics  ( 
p > 0.05).  χ2 test was done to compare categorical variables 
(Sex) and ANOVA test was done to compare the numerical 
variables (age, weight). 
Table II: Study patients categorized by time for onset and 
duration of action of different doses of rocuronium

* Highly significant
Table II showing there are significant differences in time for 
onset of action of different doses of rocuronium. Group A (0.6 
mg/kg) needed highest time (99.42±7.54) for onset of 
neuromuscular blockade 
Table III: Study patients categorized by intubating conditions

 

 * Significant
 ** Highly significant
Table III showing intubation score was significantly lower (p 
< 0.05) and TOF twitches elicited after 60 seconds of 
rocuronium injection were significantly higher (p < 0.05) 
among the participants of group A in comparison to group B 
and group C. ANOVA was done to test the significance of 
difference of variables to assess intubating condition. 

Table IV: Mean arterial pressure (MAP) Profile of Studied Patients

* Significant
Table IV shows that the distribution of mean arterial 
pressure across various timepoints was similar (p > 0.05), 
with the exception of a significant difference observed 
between Group A and Group B  (p<0.05) three minutes after 
intubation. ANOVA was used to assess the significance of 
mean arterial pressure differences at each timepoint.
Table V: Heart Rate (HR) Profile of Studied Patients

* Significant
Table V shows that heart rates several minutes after 
intubation were significantly lower (p < 0.05) in Group C 
compared to Group A. ANOVA was used to evaluate the 
significance of heart rate differences at each timepoint. 
Table VI: SpO2 Profile of Studied Patients

Table VI shows that the distribution of SpO2 among the 

participants of all groups across various timepoints were 
similar (p > 0.05). ANOVA was used to assess the 
significance of SpO2 differences at each time point.
Table VII:  Perioperative adverse events among the study participants

* Significant
** Percentage in parenthesis
Table VII demonstrates that tachycardia was significantly 
more prevalent (p < 0.05) in participants of Group A 
compared to Group B and Group C. No significant 
differences in other adverse effects were observed among 
the groups.
Discussion:
This study recruited 99 patients divided into three groups of 
33 participants in each to evaluate intubating properties of 
different doses of rocuronium. In this study, three different 
doses of rocuronium (0.6mg/kg, 0.75mg/kg and 0.9mg/kg) 
were used for muscle relaxation before endotracheal 
intubation and various parameters like time for onset of 
action of rocuronium, intubating conditions (jaw relaxation, 
vocal cord position, response to intubation), TOF response 
and vital parameters (HR, SBP, DBP, MAP, SpO2) were 
compared. In terms of demographic profile (age, sex, 
weight) all participants of these groups were equally 
distributed. The onset of action of neuromuscular blockade 
were studied clinically by observation of cessation of 
spontaneous breathing and electrically by peripheral nerve 
stimulator (STIMPOD® TOF watch). Intubation score was 
derived from Cooper1 and his colleagues’ research work. 
Intubation score was found fair to good among the 
participants of group A and good to excellent among the 
participants of group B and group C. No difference was 
observed in terms of intubation score among the 
participants of group B and group C. Train-of-four (TOF) 
stimulation of ulnar nerve after 60 seconds of rocuronium 
injection elicits 1.39 ± 0.49 twitches which signifies 80% to 
90% neuromuscular receptor blockade occurred within one 
minute after 0.6 mg/kg rocuronium injection. On the other 
hand, 0.75 mg/kg and 0.9 mg/kg injection of rocuronium 
caused near about 100% receptor blockade within one 
minute. There was significant difference in onset time 
among the three groups. Group C (0.9 mg/kg) showing 
fastest onset 60.42±1.76 seconds compared to Group B 
(0.75 mg/kg) (70.00±2.34sec) and Group A (0.6 
mg/kg)(99.42±7.54 sec). The duration of action was also 
prolonged in group C (41.09±1.04) than group B 
(30.33±1.16) and group C (24.67±1.19). The intergroup 
differences in terms of onset and duration of action of 
rocuronium was highly significant (p=0.00). Tran7 reported 
an onset time 89.0 ± 33.0 sec. after 0.6mg/kg and 75.0 ± 
28.0 sec after 0.9mg/kg rocuronium. Their results aligned 
with the findings of this study. On the other hand, Heggeri12 
reported an onset time of 3.0 minutes after 0.6mg/kg 

rocuronium. However, Weirda13 reported an onset time of 
172.0 sec after rocuronium 0.6mg/kg. The research 
conducted by Cheng14 indicated that a dose of 0.9 mg/kg of 
rocuronium produces intubating conditions that are similar 
to those obtained with suxamethonium at 1.5 mg/kg, 
particularly when used alongside alfentanyl and 
thiopentone. Conversely, a lower dose of 0.6 mg/kg of 
rocuronium was deemed inadequate. The current study 
supports their conclusions. Another study found that 
rocuronium 0.6 mg/kg with thiopentone 6mg/kg provides 
good to excellent intubating conditions at 80 seconds and 
found that rocuronium is safe for mother and foetus15. Heart 
rate was significantly higher (p <0.05) immediately after 
intubation among the group A (107.52±11.27) patients in 
comparison to group B (96.82±10.43) and group C 
(99.42±8.25) However, difference between group B and 
group C were not significant (p > 0.05) in any time point. 
Systolic blood pressure was higher among the patients of 
group A after intubation due to less obtunded laryngeal 
reflex. In contrast, SBP among patients of group B and 
group C were stable. Mean arterial pressure and SpO2 was 
stable among the participants of all groups and difference of 
these variables were not significant. Few adverse events 
occurred during the study. In Group C (0.9 mg/kg), 2 
patients (6%) developed bradycardia one and three minutes 
after intubation, both of whom were treated with 0.6 mg of 
intravenous atropine. In Group A, 5 patients (15%) 
developed hypertension, defined as an increase in SBP of 
more than 20% from baseline, immediately after intubation, 
and were treated with intermittent intravenous boluses of 
fentanyl (0.5 μg/kg). Tachycardia occurred in 13 patients 
(39%) in Group C, 10 patients (30%) in Group B, and 23 
patients (70%) in Group C, immediately, one minute, and 
three minutes after intubation, all treated with 5–10 mg of 
intravenous labetalol. No allergic reactions or critical 
incidents were reported during the study.
Conclusion:
Rocuronium 0.6 mg/kg dose may not be sufficient to 
achieve ideal intubating conditions within 60 seconds. 
However, when comparing Groups B and C, there was no 
significant difference in intubating parameters, indicating 
that a dose of 0.75 mg/kg is both safe and effective for 
achieving optimal intubating conditions. Therefore, 0.75 
mg/kg rocuronium appears to be the lower, safer dose that 
can reliably provide the necessary muscle relaxation for 
intubation without compromising cardiovascular stability or 
TOF response.
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Characteristics
Age in years
Sex
Male
Female
Weight in kg

Group A n=33
32.48±10.97

17 (51.5)*
16(48.5)
54.24±7.53

Group B n=33
37.76±8.59

16(48.5)
17(51.5)
54.42±5.09

Group C n=33
34.36±7.91

16(48.5)
17(51.5)
56.58±5.04

P value

0.96

0.22

Variables
Onset of
action

(seconds)
Duration
of action
(minutes)

Group A
(n=33)

99.42±7.54

24.67±1.19

Group B
(n=33)

70.00±2.35

30.33±1.16

Group C
(n=33)

60.42±1.77

41.09±1.04

Level of
significane
(p value)
between
groupA and
group B

0.00*

0.00*

Level of
significane
(p value)
between
group A and
group C

0.00*

0.00*

Level of
significane
(p value)
between
group B and
group C

0.00*

0.00*

Variables Group A 
(n=33) 

Group B 
(n=33) 

Group C 
(n=33) 

Level of 
significan
e (p 
value) 
between 
group A 
and 
group B 

Level of 
significane 
(p value) 
between 
group A 
and group 
C 

Level of 
significane (p 
value) 
between 
group B and 
group C 

Intubation 
score 5.27±2.02 8.24±1.25 8.24±1.20 0.00** 0.00** 0.769 

TOF twitches 
elicited after 
60 seconds of 
rocuronium 

injection 

1.39±0.49 0.21±0.42 0.00±0.00 0.002* 0.00** 0.00** 

Timepoint 

MAP (mm of Hg) 

Level of 
significan
e (p value) 
between 
group A 
and group 
B 

Level of 
significan
e (p value) 
between 
group A 
and group 
C 

Level of 
significane 
(p value) 
between 
group B 
and group 
C 

Group A 
(n=33) 

Group B 
(n=33) 

Group C 
(n=33) 

Baseline  89.00±5.1
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89.73±5.6
1 

89.88±6.5
7 

0.920 0.084 0.139 

After 
induction 

85.24±5.2
9 

86.88±5.4
6 

86.21±5.0
5 

0.726 0.498 0.783 

After 
intubation 

97.00±5.7
8 

96.94±6.9
1 

95.91±7.4
0 

0.593 0.287 0.360 

1 min after 
intubation 

93.61±5.8
8 

96.48±6.9
7 

94.85±6.6
1 

0.453 0.405 0.986 

3 min after 
intubation 

89.15±6.0
7 

92.27±6.0
5 

88.42±6.7
1 

0.624 0.028* 0.421 

5 min after 
intubation 

86.33±5.2
1 

88.94±5.8
4 

85.97±6.5
8 

0.502 0.207 0.535 

After 
induction 

93.58±11.
22 

92.48±10.
38 

94.33±8.1
8 

0.220 0.076 0.364 

Timepoint 

HR (beats per minute) Level of 
significan
e (p value) 
between 
group A 
and group 
B 

Level of 
significan
e (p value) 
between 
group A 
and group 
C 

Level of 
significan
e (p value) 
between 
group B 
and group 
C 

Group A 
(n=33) 

Group B 
 (n=33) 

Group C 
(n=33) 

Baseline  89.58±11.
21 

88.48±10.
32 

90.30±8.1
2 

0.216 0.114 0.347 

After 
intubation 

107.52±11
.27 

96.82±10.
43 

99.42±8.2
5 

0.314 0.015* 0.201 

1 min after 
intubation 

109.64±11
.11 

94.09±9.5
3 

95.39±8.3
5 

0.203 0.021* 0.273 

3 min after 
intubation 

107.21±11
.17 

90.97±9.6
7 

90.48±8.2
1 

0.303 0.041* 0.300 

5 min after 
intubation 

98.30±11.
03 

87.15±10.
24 

85.27±7.7
2 

0.419 0.024* 0.194 

Timepoint
 

SpO2 (%) 

Level of 
significan
e (p 
value) 
between 
group A 
and 
group B

 

Level of 
significan
e (p 
value) 
between 
group A 
and 
group C

 

Level of 
significan
e (p 
value) 
between 
group B 
and group 
C

 

Group A 
(n=33)

 

Group 
B  (n=33)

 

Group C 
(n=33)

 Baseline  98.15±1.17
 

97.61±1.09
 

97.67±1.11
 

0.515 0.603 0.898 
After induction

 
99.36±1.03

 
99.61±0.86

 
99.48±091 0.067 0.258 0.424 

After intubation
 

99.52±0.67
 

99.67±0.54
 

99.70±0.53
 

0.080 0.044 0.724 
1 min after 
intubation 

99.64±0.78
 

99.64±0.78
 

99.73±0.67
 

1.000 0.278 0.278 

3 min after 
intubation 

99.00±1.46 98.42±1.37
 

98.48±1.18
 

0.783 0.444 0.631 

5 min after 
intubation

 97.82±1.16 97.91±1.26 97.85±1.06 0.611 0.567 0.286 
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sugammadex2. This steroid-based muscle relaxant has 
become a safer drug of choice in clinical settings for 
endotracheal intubation during general anesthesia. 
Endotracheal intubation is a critical component of general 
anesthesia to protect the airway from possible regurgitation 
and maintenance of adequate oxygenation. Endotracheal 
intubation requires relaxation of the laryngeal muscles with 
complete vocal cord paralysis during emergency surgery 
where rocuronium at a dose of 1.2 mg/kg was found non- 
inferior to facilitate first attempt intubation in comparison to 
suxamethonium 1 mg/kg intravenously3.The time between 
drug administration and achieving sufficient muscle 
relaxation for intubation should be minimized to reduce the 
risk of silent regurgitation and aspiration. Parikh4 explained 
the physiochemical properties of rocuronium where they 
narrated rocuronium is 5-7 times less potently bind with 
choline receptor than vacuronium thus easily can be 
reversed by sugammadex in emergent situation but its onset 
of action is fast enough which is comparable to 
suxamethonium even at as low dose as 0.6 mg/kg. An ideal 
neuromuscular blocking agent should have a rapid onset, 
short duration, induce profound relaxation, and be free from 
histamine release, anaphylaxis, and hemodynamic 
instability. Optimal intubating conditions by rocuronium is 
dose dependent. Achievement of this optimal level is 
important to prevent the potential risk of airway trauma. 
Rocuronium acts as an ideal muscle relaxant for adult 
patients undergoing general anaesthesia at a dose of 0.9 
mg/kg where increased dose (1.2 mg/kg) poses risk of 
haemodynamic depression and reduced dose (0.6 mg/kg) 
poses risk of inadequate relaxation. Although risk of 
anaphylaxis from rocuronium due to its histamine releasing 
property, should always be keep in mind as histamine 
release is agent specific phenomenon rather than dose 
dependence5. Poor intubating conditions, such as resistance 
to laryngoscope insertion or patient reaction to intubation, 
must be avoided to ensure patient safety. A failed intubation, 
which may occur for several reasons including inadequate 
muscle relaxation during the RSI procedure, can lead to 
silent regurgitation and may result in severe injury or fatality6. 
In recent years, rocuronium has emerged as a preferred 
alternative for rapid sequence induction (RSI) at doses 
ranging from 0.6 to 1.2 mg/kg. Tran7 discussed detail in 
their cochraine meta-analysis about the key advantages of 
rocuronium which lies in its fast onset, intermediate 
duration of action, and minimal hemodynamic effects, at 
several doses with differet induction agents. 1 mg/kg 
rocuronium when given with alfentanil showed no 
difference in onset time of action between suxamethonium 
and rocuronium, rather it provides a longer duration of 
action lasting 37 to 72 minutes, and has the benefit of being 
reversible with an antidote. Use of etomidate as induction 
agent and rocuronium as muscle relaxant was found 
promising by Tran7 in emergent situation where 
maintenance of haemodynamic stability was challenging and 
suxamethonium use was hazardous due to potential risks of 
hyperkalemia and raised intra-cavitary pressure. The only 
major contraindication of use of rocuronium routinely is a 
potential chance of allergy to the drug though its allergent 
property is less if compared with atracurium. The prevalnce 
of allergy to rocuronium was more in paediatric population 
as the regression model showed the odds ratio 9.17 
(0.59-141.00, 95% CI) while used as sole muscle relaxant 
with total intravenous anaesthesia8. Paediatric people 

generally need more dose of rocuronium for facilitation of 
intubation. 0.6 mg.kg-1 rocuronium was sufficient for tracheal 
intubation in 60 seconds in adult and elderly patients. It was, 
however, insufficient for clinically acceptable tracheal 
intubation conditions in 60 seconds in 100% of children9. This 
increased dose may explain the more prevalence of allergic 
phenomenon in children than adult or elderly. Thus a 
suspicion remain about the agent specific and dose 
independent nature of rocuronium for allergic menifestations. 
In another study, Shukla10 explored the efficacy of rocuronium 
in facilitating endotracheal intubation when sufficient time was 
allowed for the muscle relaxant to take effect. They concluded 
that if a 90-second interval was provided between the 
induction of general anesthesia and intubation—following a 
proper pre-oxygenation protocol—administering 0.6 mg/kg of 
rocuronium was sufficient to achieve optimal intubating 
conditions. This dosage provided adequate jaw relaxation, 
complete vocal cord paralysis, and effective suppression of the 
cough reflex, all of which are critical for a smooth and 
successful endotracheal intubation. Their findings highlight 
that, with appropriate timing, a relatively low dose of 
rocuronium can provide excellent intubating conditions, 
reducing the need for higher doses that may increase the risk 
of adverse effects. Rocuronium has been recognized as a 
valuable neuromuscular blocking agent since its introduction 
in 1994. It possesses many of the qualities expected of an ideal 
short-acting muscle relaxant for intubation. Administered at 
doses as low as 0.6–0.9 mg/kg, it works effectively when 
combined with induction agents such as propofol or thiopental 
in adult patients undergoing general anesthesia. Rocuronium 
offers a fast onset of action, typically within 60 seconds, while 
presenting a lower risk of adverse events in adult patients, 
such as hypersensitivity. These attributes have been confirmed 
in various studies11.
Materials and Methods:
This Prospective observational study was conducted in 
Department of Anaesthesia Pain Palliative and Intensive Care, 
Dhaka Medical College Hospital, Dhaka from September 2021 
to August 2024 (3 years).  The adult patients who are selected 
to elective surgery under General Anaesthesia were selected 
after fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were patients give informed consent for this study, patients aged 
between 18 and 60 years, ASA physical status I or II, 
Mallampati class I or II, patients scheduled for elective surgery 
under General Anaesthesia requiring endotracheal intubation. 
Exclusion Criteria were presence of neuromuscular disease, 
hepatic and renal impairment, reactive lung disease, pregnancy, 
upper limb surgery, history of allergy to study drugs.
Results:
Observations and results after data processing and analysis of 
this prospective observational study is presented in this 
section. This study included 99 eligible patients in DMCH 
scheduled to undergo elective surgeries under general 
anaesthesia with endotracheal intubation. Based on inclusion 
and exclusion criteria, patients were enrolled and divided into 
three groups after randomization. Group A (n=33) received 
0.6 mg/kg rocuronium i.v. after induction, Group B (n=33) 
received 0.75 mg/kg rocuronium i.v. after induction, Group C 
(n=33) received 0.9 mg/kg rocuronium i.v. after induction. 
Data were collected on a pre- formed sheet. Analysis was done 
using SPSS v24 and MS Excel, and results were presented in 
tables, bar diagrams, and graphs. Categorical data (e.g., sex, 
ASA class) were shown as frequency and percentage using χ2 

analysis, while numerical data (e.g., MAP, age, BMI) were 
presented as mean ± SD using ANOVA test. Data were 
analyzed with a 95% confidence interval and a 5% margin of 
error, with p < 0.05 considered statistically significant. 
Hypothesis testing was done at 80% power.
Table I: Demographic characteristics of the studied patients

*percentages in paranthesis
Table I showing study participants are statistically equivalent 
in terms of demographic (Age, Sex, weight) charecteristics  ( 
p > 0.05).  χ2 test was done to compare categorical variables 
(Sex) and ANOVA test was done to compare the numerical 
variables (age, weight). 
Table II: Study patients categorized by time for onset and 
duration of action of different doses of rocuronium

* Highly significant
Table II showing there are significant differences in time for 
onset of action of different doses of rocuronium. Group A (0.6 
mg/kg) needed highest time (99.42±7.54) for onset of 
neuromuscular blockade 
Table III: Study patients categorized by intubating conditions

 

 * Significant
 ** Highly significant
Table III showing intubation score was significantly lower (p 
< 0.05) and TOF twitches elicited after 60 seconds of 
rocuronium injection were significantly higher (p < 0.05) 
among the participants of group A in comparison to group B 
and group C. ANOVA was done to test the significance of 
difference of variables to assess intubating condition. 

Table IV: Mean arterial pressure (MAP) Profile of Studied Patients

* Significant
Table IV shows that the distribution of mean arterial 
pressure across various timepoints was similar (p > 0.05), 
with the exception of a significant difference observed 
between Group A and Group B  (p<0.05) three minutes after 
intubation. ANOVA was used to assess the significance of 
mean arterial pressure differences at each timepoint.
Table V: Heart Rate (HR) Profile of Studied Patients

* Significant
Table V shows that heart rates several minutes after 
intubation were significantly lower (p < 0.05) in Group C 
compared to Group A. ANOVA was used to evaluate the 
significance of heart rate differences at each timepoint. 
Table VI: SpO2 Profile of Studied Patients

Table VI shows that the distribution of SpO2 among the 

participants of all groups across various timepoints were 
similar (p > 0.05). ANOVA was used to assess the 
significance of SpO2 differences at each time point.
Table VII:  Perioperative adverse events among the study participants

* Significant
** Percentage in parenthesis
Table VII demonstrates that tachycardia was significantly 
more prevalent (p < 0.05) in participants of Group A 
compared to Group B and Group C. No significant 
differences in other adverse effects were observed among 
the groups.
Discussion:
This study recruited 99 patients divided into three groups of 
33 participants in each to evaluate intubating properties of 
different doses of rocuronium. In this study, three different 
doses of rocuronium (0.6mg/kg, 0.75mg/kg and 0.9mg/kg) 
were used for muscle relaxation before endotracheal 
intubation and various parameters like time for onset of 
action of rocuronium, intubating conditions (jaw relaxation, 
vocal cord position, response to intubation), TOF response 
and vital parameters (HR, SBP, DBP, MAP, SpO2) were 
compared. In terms of demographic profile (age, sex, 
weight) all participants of these groups were equally 
distributed. The onset of action of neuromuscular blockade 
were studied clinically by observation of cessation of 
spontaneous breathing and electrically by peripheral nerve 
stimulator (STIMPOD® TOF watch). Intubation score was 
derived from Cooper1 and his colleagues’ research work. 
Intubation score was found fair to good among the 
participants of group A and good to excellent among the 
participants of group B and group C. No difference was 
observed in terms of intubation score among the 
participants of group B and group C. Train-of-four (TOF) 
stimulation of ulnar nerve after 60 seconds of rocuronium 
injection elicits 1.39 ± 0.49 twitches which signifies 80% to 
90% neuromuscular receptor blockade occurred within one 
minute after 0.6 mg/kg rocuronium injection. On the other 
hand, 0.75 mg/kg and 0.9 mg/kg injection of rocuronium 
caused near about 100% receptor blockade within one 
minute. There was significant difference in onset time 
among the three groups. Group C (0.9 mg/kg) showing 
fastest onset 60.42±1.76 seconds compared to Group B 
(0.75 mg/kg) (70.00±2.34sec) and Group A (0.6 
mg/kg)(99.42±7.54 sec). The duration of action was also 
prolonged in group C (41.09±1.04) than group B 
(30.33±1.16) and group C (24.67±1.19). The intergroup 
differences in terms of onset and duration of action of 
rocuronium was highly significant (p=0.00). Tran7 reported 
an onset time 89.0 ± 33.0 sec. after 0.6mg/kg and 75.0 ± 
28.0 sec after 0.9mg/kg rocuronium. Their results aligned 
with the findings of this study. On the other hand, Heggeri12 
reported an onset time of 3.0 minutes after 0.6mg/kg 

rocuronium. However, Weirda13 reported an onset time of 
172.0 sec after rocuronium 0.6mg/kg. The research 
conducted by Cheng14 indicated that a dose of 0.9 mg/kg of 
rocuronium produces intubating conditions that are similar 
to those obtained with suxamethonium at 1.5 mg/kg, 
particularly when used alongside alfentanyl and 
thiopentone. Conversely, a lower dose of 0.6 mg/kg of 
rocuronium was deemed inadequate. The current study 
supports their conclusions. Another study found that 
rocuronium 0.6 mg/kg with thiopentone 6mg/kg provides 
good to excellent intubating conditions at 80 seconds and 
found that rocuronium is safe for mother and foetus15. Heart 
rate was significantly higher (p <0.05) immediately after 
intubation among the group A (107.52±11.27) patients in 
comparison to group B (96.82±10.43) and group C 
(99.42±8.25) However, difference between group B and 
group C were not significant (p > 0.05) in any time point. 
Systolic blood pressure was higher among the patients of 
group A after intubation due to less obtunded laryngeal 
reflex. In contrast, SBP among patients of group B and 
group C were stable. Mean arterial pressure and SpO2 was 
stable among the participants of all groups and difference of 
these variables were not significant. Few adverse events 
occurred during the study. In Group C (0.9 mg/kg), 2 
patients (6%) developed bradycardia one and three minutes 
after intubation, both of whom were treated with 0.6 mg of 
intravenous atropine. In Group A, 5 patients (15%) 
developed hypertension, defined as an increase in SBP of 
more than 20% from baseline, immediately after intubation, 
and were treated with intermittent intravenous boluses of 
fentanyl (0.5 μg/kg). Tachycardia occurred in 13 patients 
(39%) in Group C, 10 patients (30%) in Group B, and 23 
patients (70%) in Group C, immediately, one minute, and 
three minutes after intubation, all treated with 5–10 mg of 
intravenous labetalol. No allergic reactions or critical 
incidents were reported during the study.
Conclusion:
Rocuronium 0.6 mg/kg dose may not be sufficient to 
achieve ideal intubating conditions within 60 seconds. 
However, when comparing Groups B and C, there was no 
significant difference in intubating parameters, indicating 
that a dose of 0.75 mg/kg is both safe and effective for 
achieving optimal intubating conditions. Therefore, 0.75 
mg/kg rocuronium appears to be the lower, safer dose that 
can reliably provide the necessary muscle relaxation for 
intubation without compromising cardiovascular stability or 
TOF response.
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sugammadex2. This steroid-based muscle relaxant has 
become a safer drug of choice in clinical settings for 
endotracheal intubation during general anesthesia. 
Endotracheal intubation is a critical component of general 
anesthesia to protect the airway from possible regurgitation 
and maintenance of adequate oxygenation. Endotracheal 
intubation requires relaxation of the laryngeal muscles with 
complete vocal cord paralysis during emergency surgery 
where rocuronium at a dose of 1.2 mg/kg was found non- 
inferior to facilitate first attempt intubation in comparison to 
suxamethonium 1 mg/kg intravenously3.The time between 
drug administration and achieving sufficient muscle 
relaxation for intubation should be minimized to reduce the 
risk of silent regurgitation and aspiration. Parikh4 explained 
the physiochemical properties of rocuronium where they 
narrated rocuronium is 5-7 times less potently bind with 
choline receptor than vacuronium thus easily can be 
reversed by sugammadex in emergent situation but its onset 
of action is fast enough which is comparable to 
suxamethonium even at as low dose as 0.6 mg/kg. An ideal 
neuromuscular blocking agent should have a rapid onset, 
short duration, induce profound relaxation, and be free from 
histamine release, anaphylaxis, and hemodynamic 
instability. Optimal intubating conditions by rocuronium is 
dose dependent. Achievement of this optimal level is 
important to prevent the potential risk of airway trauma. 
Rocuronium acts as an ideal muscle relaxant for adult 
patients undergoing general anaesthesia at a dose of 0.9 
mg/kg where increased dose (1.2 mg/kg) poses risk of 
haemodynamic depression and reduced dose (0.6 mg/kg) 
poses risk of inadequate relaxation. Although risk of 
anaphylaxis from rocuronium due to its histamine releasing 
property, should always be keep in mind as histamine 
release is agent specific phenomenon rather than dose 
dependence5. Poor intubating conditions, such as resistance 
to laryngoscope insertion or patient reaction to intubation, 
must be avoided to ensure patient safety. A failed intubation, 
which may occur for several reasons including inadequate 
muscle relaxation during the RSI procedure, can lead to 
silent regurgitation and may result in severe injury or fatality6. 
In recent years, rocuronium has emerged as a preferred 
alternative for rapid sequence induction (RSI) at doses 
ranging from 0.6 to 1.2 mg/kg. Tran7 discussed detail in 
their cochraine meta-analysis about the key advantages of 
rocuronium which lies in its fast onset, intermediate 
duration of action, and minimal hemodynamic effects, at 
several doses with differet induction agents. 1 mg/kg 
rocuronium when given with alfentanil showed no 
difference in onset time of action between suxamethonium 
and rocuronium, rather it provides a longer duration of 
action lasting 37 to 72 minutes, and has the benefit of being 
reversible with an antidote. Use of etomidate as induction 
agent and rocuronium as muscle relaxant was found 
promising by Tran7 in emergent situation where 
maintenance of haemodynamic stability was challenging and 
suxamethonium use was hazardous due to potential risks of 
hyperkalemia and raised intra-cavitary pressure. The only 
major contraindication of use of rocuronium routinely is a 
potential chance of allergy to the drug though its allergent 
property is less if compared with atracurium. The prevalnce 
of allergy to rocuronium was more in paediatric population 
as the regression model showed the odds ratio 9.17 
(0.59-141.00, 95% CI) while used as sole muscle relaxant 
with total intravenous anaesthesia8. Paediatric people 

generally need more dose of rocuronium for facilitation of 
intubation. 0.6 mg.kg-1 rocuronium was sufficient for tracheal 
intubation in 60 seconds in adult and elderly patients. It was, 
however, insufficient for clinically acceptable tracheal 
intubation conditions in 60 seconds in 100% of children9. This 
increased dose may explain the more prevalence of allergic 
phenomenon in children than adult or elderly. Thus a 
suspicion remain about the agent specific and dose 
independent nature of rocuronium for allergic menifestations. 
In another study, Shukla10 explored the efficacy of rocuronium 
in facilitating endotracheal intubation when sufficient time was 
allowed for the muscle relaxant to take effect. They concluded 
that if a 90-second interval was provided between the 
induction of general anesthesia and intubation—following a 
proper pre-oxygenation protocol—administering 0.6 mg/kg of 
rocuronium was sufficient to achieve optimal intubating 
conditions. This dosage provided adequate jaw relaxation, 
complete vocal cord paralysis, and effective suppression of the 
cough reflex, all of which are critical for a smooth and 
successful endotracheal intubation. Their findings highlight 
that, with appropriate timing, a relatively low dose of 
rocuronium can provide excellent intubating conditions, 
reducing the need for higher doses that may increase the risk 
of adverse effects. Rocuronium has been recognized as a 
valuable neuromuscular blocking agent since its introduction 
in 1994. It possesses many of the qualities expected of an ideal 
short-acting muscle relaxant for intubation. Administered at 
doses as low as 0.6–0.9 mg/kg, it works effectively when 
combined with induction agents such as propofol or thiopental 
in adult patients undergoing general anesthesia. Rocuronium 
offers a fast onset of action, typically within 60 seconds, while 
presenting a lower risk of adverse events in adult patients, 
such as hypersensitivity. These attributes have been confirmed 
in various studies11.
Materials and Methods:
This Prospective observational study was conducted in 
Department of Anaesthesia Pain Palliative and Intensive Care, 
Dhaka Medical College Hospital, Dhaka from September 2021 
to August 2024 (3 years).  The adult patients who are selected 
to elective surgery under General Anaesthesia were selected 
after fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were patients give informed consent for this study, patients aged 
between 18 and 60 years, ASA physical status I or II, 
Mallampati class I or II, patients scheduled for elective surgery 
under General Anaesthesia requiring endotracheal intubation. 
Exclusion Criteria were presence of neuromuscular disease, 
hepatic and renal impairment, reactive lung disease, pregnancy, 
upper limb surgery, history of allergy to study drugs.
Results:
Observations and results after data processing and analysis of 
this prospective observational study is presented in this 
section. This study included 99 eligible patients in DMCH 
scheduled to undergo elective surgeries under general 
anaesthesia with endotracheal intubation. Based on inclusion 
and exclusion criteria, patients were enrolled and divided into 
three groups after randomization. Group A (n=33) received 
0.6 mg/kg rocuronium i.v. after induction, Group B (n=33) 
received 0.75 mg/kg rocuronium i.v. after induction, Group C 
(n=33) received 0.9 mg/kg rocuronium i.v. after induction. 
Data were collected on a pre- formed sheet. Analysis was done 
using SPSS v24 and MS Excel, and results were presented in 
tables, bar diagrams, and graphs. Categorical data (e.g., sex, 
ASA class) were shown as frequency and percentage using χ2 

analysis, while numerical data (e.g., MAP, age, BMI) were 
presented as mean ± SD using ANOVA test. Data were 
analyzed with a 95% confidence interval and a 5% margin of 
error, with p < 0.05 considered statistically significant. 
Hypothesis testing was done at 80% power.
Table I: Demographic characteristics of the studied patients

*percentages in paranthesis
Table I showing study participants are statistically equivalent 
in terms of demographic (Age, Sex, weight) charecteristics  ( 
p > 0.05).  χ2 test was done to compare categorical variables 
(Sex) and ANOVA test was done to compare the numerical 
variables (age, weight). 
Table II: Study patients categorized by time for onset and 
duration of action of different doses of rocuronium

* Highly significant
Table II showing there are significant differences in time for 
onset of action of different doses of rocuronium. Group A (0.6 
mg/kg) needed highest time (99.42±7.54) for onset of 
neuromuscular blockade 
Table III: Study patients categorized by intubating conditions

 

 * Significant
 ** Highly significant
Table III showing intubation score was significantly lower (p 
< 0.05) and TOF twitches elicited after 60 seconds of 
rocuronium injection were significantly higher (p < 0.05) 
among the participants of group A in comparison to group B 
and group C. ANOVA was done to test the significance of 
difference of variables to assess intubating condition. 

Table IV: Mean arterial pressure (MAP) Profile of Studied Patients

* Significant
Table IV shows that the distribution of mean arterial 
pressure across various timepoints was similar (p > 0.05), 
with the exception of a significant difference observed 
between Group A and Group B  (p<0.05) three minutes after 
intubation. ANOVA was used to assess the significance of 
mean arterial pressure differences at each timepoint.
Table V: Heart Rate (HR) Profile of Studied Patients

* Significant
Table V shows that heart rates several minutes after 
intubation were significantly lower (p < 0.05) in Group C 
compared to Group A. ANOVA was used to evaluate the 
significance of heart rate differences at each timepoint. 
Table VI: SpO2 Profile of Studied Patients

Table VI shows that the distribution of SpO2 among the 

participants of all groups across various timepoints were 
similar (p > 0.05). ANOVA was used to assess the 
significance of SpO2 differences at each time point.
Table VII:  Perioperative adverse events among the study participants

* Significant
** Percentage in parenthesis
Table VII demonstrates that tachycardia was significantly 
more prevalent (p < 0.05) in participants of Group A 
compared to Group B and Group C. No significant 
differences in other adverse effects were observed among 
the groups.
Discussion:
This study recruited 99 patients divided into three groups of 
33 participants in each to evaluate intubating properties of 
different doses of rocuronium. In this study, three different 
doses of rocuronium (0.6mg/kg, 0.75mg/kg and 0.9mg/kg) 
were used for muscle relaxation before endotracheal 
intubation and various parameters like time for onset of 
action of rocuronium, intubating conditions (jaw relaxation, 
vocal cord position, response to intubation), TOF response 
and vital parameters (HR, SBP, DBP, MAP, SpO2) were 
compared. In terms of demographic profile (age, sex, 
weight) all participants of these groups were equally 
distributed. The onset of action of neuromuscular blockade 
were studied clinically by observation of cessation of 
spontaneous breathing and electrically by peripheral nerve 
stimulator (STIMPOD® TOF watch). Intubation score was 
derived from Cooper1 and his colleagues’ research work. 
Intubation score was found fair to good among the 
participants of group A and good to excellent among the 
participants of group B and group C. No difference was 
observed in terms of intubation score among the 
participants of group B and group C. Train-of-four (TOF) 
stimulation of ulnar nerve after 60 seconds of rocuronium 
injection elicits 1.39 ± 0.49 twitches which signifies 80% to 
90% neuromuscular receptor blockade occurred within one 
minute after 0.6 mg/kg rocuronium injection. On the other 
hand, 0.75 mg/kg and 0.9 mg/kg injection of rocuronium 
caused near about 100% receptor blockade within one 
minute. There was significant difference in onset time 
among the three groups. Group C (0.9 mg/kg) showing 
fastest onset 60.42±1.76 seconds compared to Group B 
(0.75 mg/kg) (70.00±2.34sec) and Group A (0.6 
mg/kg)(99.42±7.54 sec). The duration of action was also 
prolonged in group C (41.09±1.04) than group B 
(30.33±1.16) and group C (24.67±1.19). The intergroup 
differences in terms of onset and duration of action of 
rocuronium was highly significant (p=0.00). Tran7 reported 
an onset time 89.0 ± 33.0 sec. after 0.6mg/kg and 75.0 ± 
28.0 sec after 0.9mg/kg rocuronium. Their results aligned 
with the findings of this study. On the other hand, Heggeri12 
reported an onset time of 3.0 minutes after 0.6mg/kg 

rocuronium. However, Weirda13 reported an onset time of 
172.0 sec after rocuronium 0.6mg/kg. The research 
conducted by Cheng14 indicated that a dose of 0.9 mg/kg of 
rocuronium produces intubating conditions that are similar 
to those obtained with suxamethonium at 1.5 mg/kg, 
particularly when used alongside alfentanyl and 
thiopentone. Conversely, a lower dose of 0.6 mg/kg of 
rocuronium was deemed inadequate. The current study 
supports their conclusions. Another study found that 
rocuronium 0.6 mg/kg with thiopentone 6mg/kg provides 
good to excellent intubating conditions at 80 seconds and 
found that rocuronium is safe for mother and foetus15. Heart 
rate was significantly higher (p <0.05) immediately after 
intubation among the group A (107.52±11.27) patients in 
comparison to group B (96.82±10.43) and group C 
(99.42±8.25) However, difference between group B and 
group C were not significant (p > 0.05) in any time point. 
Systolic blood pressure was higher among the patients of 
group A after intubation due to less obtunded laryngeal 
reflex. In contrast, SBP among patients of group B and 
group C were stable. Mean arterial pressure and SpO2 was 
stable among the participants of all groups and difference of 
these variables were not significant. Few adverse events 
occurred during the study. In Group C (0.9 mg/kg), 2 
patients (6%) developed bradycardia one and three minutes 
after intubation, both of whom were treated with 0.6 mg of 
intravenous atropine. In Group A, 5 patients (15%) 
developed hypertension, defined as an increase in SBP of 
more than 20% from baseline, immediately after intubation, 
and were treated with intermittent intravenous boluses of 
fentanyl (0.5 μg/kg). Tachycardia occurred in 13 patients 
(39%) in Group C, 10 patients (30%) in Group B, and 23 
patients (70%) in Group C, immediately, one minute, and 
three minutes after intubation, all treated with 5–10 mg of 
intravenous labetalol. No allergic reactions or critical 
incidents were reported during the study.
Conclusion:
Rocuronium 0.6 mg/kg dose may not be sufficient to 
achieve ideal intubating conditions within 60 seconds. 
However, when comparing Groups B and C, there was no 
significant difference in intubating parameters, indicating 
that a dose of 0.75 mg/kg is both safe and effective for 
achieving optimal intubating conditions. Therefore, 0.75 
mg/kg rocuronium appears to be the lower, safer dose that 
can reliably provide the necessary muscle relaxation for 
intubation without compromising cardiovascular stability or 
TOF response.
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