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Abstract Background: Rapid and safe endotracheal intubation is of paramount importance in practice of general anaesthesia. 

Securing patients airway smoothly and quickly minimizes the chances of aspiration of gastric contents.

chloride was unparalleled in terms of its onset and duration of action but was not devoid of adverse effects.

Objectives: The purpose of the present stud

of Succinylcholine and to evaluate the haemodynamic effects of these agents during laryngoscopy and intubation using 

Train of Four Watch as a neuromuscular monitor. 

conducted at Kidwai Memorial Institute of Oncology on patients who underwent various oncosurgeries requiring 

intubation. 60 adult patients of ASA grade I and II of either sex in the age group of 18

randomly divided into 2 groups.

II (n=30) was intubated with Succinylcholine chloride 1.5 mg/ kg body weight.

using peripheral nerve stimulator and intubating condition was assessed using Steyn modification of Helbo Hamsen 

score. Descriptive statistical analysis was carried out to calculate Mean and Standard deviation. Student “t” test was used 

to find the significance of study par

between two groups. Results:

cases at 75.40±20.28 seconds and 100% of patients had excell

kg-1 body weight at 89.40±29.66 seconds. Increase in heart rate, systolic, diastolic blood pressure and mean arterial 

pressure was seen more in succinylcholine when compared to Rocuronium and this re

min. Conclusion: Rocuronium bromide is a hemodynamically stable drug. It is possible to achieve perfect intubating 

condition with Rocuronium bromide and can be used as an alternative to Succinylcholine in patients who are a

adverse sequelae of Succinylcholine.
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Rapid and safe endotracheal intubation is of paramount importance in practice of general anaesthesia. 

smoothly and quickly minimizes the chances of aspiration of gastric contents.

chloride was unparalleled in terms of its onset and duration of action but was not devoid of adverse effects.

The purpose of the present study was to compare the intubating conditions of Rocuronium bromide with that 

of Succinylcholine and to evaluate the haemodynamic effects of these agents during laryngoscopy and intubation using 

Train of Four Watch as a neuromuscular monitor. Materials and Methods: This prospective clinical study was 

conducted at Kidwai Memorial Institute of Oncology on patients who underwent various oncosurgeries requiring 

60 adult patients of ASA grade I and II of either sex in the age group of 18-

randomly divided into 2 groups. Group I (n=30) was intubated with Rocuronium bromide 0.9 mg/kg body weight. Group 

II (n=30) was intubated with Succinylcholine chloride 1.5 mg/ kg body weight. Neuromuscular monitoring was done 

erve stimulator and intubating condition was assessed using Steyn modification of Helbo Hamsen 

Descriptive statistical analysis was carried out to calculate Mean and Standard deviation. Student “t” test was used 

to find the significance of study parameters on continuous scale and Chi-square/Fisher Exact test on categorical scale 

Results: Succinylcholine 1.5 mg/kg body weight produced excellent condition in 100% (n=30) of 

at 75.40±20.28 seconds and 100% of patients had excellent intubating conditions with Rocuronium bromide 0.9 mg 

1 body weight at 89.40±29.66 seconds. Increase in heart rate, systolic, diastolic blood pressure and mean arterial 

pressure was seen more in succinylcholine when compared to Rocuronium and this response came back to normal by 20 

Rocuronium bromide is a hemodynamically stable drug. It is possible to achieve perfect intubating 

condition with Rocuronium bromide and can be used as an alternative to Succinylcholine in patients who are a

adverse sequelae of Succinylcholine. 
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INTRODUCTION 
The ease with which endotracheal intubation is 

performed depends upon the degree of muscle relaxation 

and depth of anaesthesia. Succinylcholine chloride, 

introduced in 1951, by Bovet is a synthetic depolarizing 

muscle relaxant. It falls short of ideal muscle relaxant due 

to its potentially hazardous side effects

and other dysarrhythmias, rise in serum potassium, 

postoperative myalgia, rise in intraocular, intragastric and 

intracranial pressure, development of Phase 2 block after 

large dose or continuous infusion

contraindicated in many conditions including burns and 
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Rapid and safe endotracheal intubation is of paramount importance in practice of general anaesthesia. 

smoothly and quickly minimizes the chances of aspiration of gastric contents. Succinylcholine 

chloride was unparalleled in terms of its onset and duration of action but was not devoid of adverse effects. Aims and 

y was to compare the intubating conditions of Rocuronium bromide with that 

of Succinylcholine and to evaluate the haemodynamic effects of these agents during laryngoscopy and intubation using 

This prospective clinical study was 

conducted at Kidwai Memorial Institute of Oncology on patients who underwent various oncosurgeries requiring 

-65 years were selected and 

Group I (n=30) was intubated with Rocuronium bromide 0.9 mg/kg body weight. Group 

Neuromuscular monitoring was done 

erve stimulator and intubating condition was assessed using Steyn modification of Helbo Hamsen 

Descriptive statistical analysis was carried out to calculate Mean and Standard deviation. Student “t” test was used 

square/Fisher Exact test on categorical scale 

Succinylcholine 1.5 mg/kg body weight produced excellent condition in 100% (n=30) of 

ent intubating conditions with Rocuronium bromide 0.9 mg 

1 body weight at 89.40±29.66 seconds. Increase in heart rate, systolic, diastolic blood pressure and mean arterial 

sponse came back to normal by 20 

Rocuronium bromide is a hemodynamically stable drug. It is possible to achieve perfect intubating 

condition with Rocuronium bromide and can be used as an alternative to Succinylcholine in patients who are at risk for 
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The ease with which endotracheal intubation is 

depends upon the degree of muscle relaxation 

Succinylcholine chloride, 

introduced in 1951, by Bovet is a synthetic depolarizing 

muscle relaxant. It falls short of ideal muscle relaxant due 

to its potentially hazardous side effects, like bradycardia 

and other dysarrhythmias, rise in serum potassium, 

postoperative myalgia, rise in intraocular, intragastric and 

development of Phase 2 block after 

large dose or continuous infusion. In addition, its use is 

dicated in many conditions including burns and 
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certain neurological diseases, also duration of 

Succinylcholine is prolonged in patients with 

pseudocholineestrase deficiency. These many adverse 

effects were large in number to bring disrepute to the 

drug in clinical practice. Thus, the search began for a 

relaxant that could replace succinylcholine. Essentially 

the drug was expected to have a fast and rapid onset of 

action as that of to facilitate rapid procurement of airway 

and at the same time be devoid of the side effects of 

succinylcholine. Rocuronium bromide (Org 9426), a non 

depolarizing muscle relaxant was introduced in 1994. 

Rocuronium bromide after its introduction was the first 

drug to challenge the onset time of succinylcholine and 

was devoid of all the adverse effects of Succinylcholine. 

Rocuronium bromide had an onset time of 60 seconds 

with two or three times the ED95 dose (0.3mg/kg
-1

). Thus, 

Rocuronium bromide came largely to replace 

succinylcholine for rapid procurement of airway.
1,2,3,4 

 

AIMS AND OBJECTIVES 
Primary Objective 
1. To compare and study the endotracheal 

intubating conditions after administration of 

Rocuronium bromide (0.9 mg/kg) and 

Succinylcholine (1.5mg/kg) in patients 

undergoing elective surgery. 

2. To compare onset time and duration of clinical 

relaxation using TOF (Train of four) watch. 

Secondary Objective: To evaluate and compare the 

haemodynamic effects during laryngoscopy and 

intubation between the two groups. 

 

MATERIALS AND METHODS 
A prospective comparative clinical study was 

conducted at Kidwai Memorial Institute of Oncology on 

patients who underwent various oncosurgeries requiring 

intubation. After obtaining Institutional and Ethical 

committee clearance, 60 adult patients of ASA grade I 

and II of either sex in the age group of 18-65 years 

requiring intubation for various surgeries were selected 

and were randomly divided into 2 groups. Group I 

received 0.9mg/kg body wt of Rocuronium bromide, 

Group II received 1.5mg/kg body wt of Succinylcholine 

to facilitate endotracheal intubation. Informed consent 

was taken from the patients regarding the procedure. 

Patients with airway abnormalities and past history of 

difficult intubation, pregnancy, obesity and 

neuromuscular disorders, cardiac, hepatic and renal 

disease, history of drug allergy, medication with drugs 

that interact with neuromuscular transmission like 

Aminoglycosides, Calcium channel blockers were 

excluded from the study. 

 

STATISTICAL ANALYSIS 
Student “t” test (two tailed, independent) was 

used to find the significance of study parameters on 

continuous scale between two groups on metric 

parameters. Chi-square/Fisher Exact test was used to find 

the significance of study parameters on categorical scale 

between two or more groups. The Statistical software 

namely SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1, 

Systat 12.0 and R environment ver.2.11.1 were used for 

the analysis of the data and Microsoft Word and Excel 

was used to generate graphs, tables.  

 

RESULTS 
Table 1: Age distribution of patients studied 

Age in years 
Group I Group II 

No. % No. % 

18-20 2 6.7 3 10.0 

21-30 13 43.3 12 40.0 

31-40 7 23.3 8 26.7 

41-50 6 20.0 5 16.6 

>50 2 6.7 2 6.7 

Total 30 100.0 30 100.0 

Mean ± SD 34.43±10.57 32.30±10.72 

Samples are age matched with p=0.441 
Table 2: Gender distribution of patients studied 

Gender 
Group I Group II 

No. % No. % 

Male 15 50.0 16 53.3 

Female 15 50.0 14 46.7 

Total 30 100.0 30 100.0 

Samples are gender matched with p=0.500 
 

Table 3: Weight distribution of patients studied 

Weight (kg) 
Group I Group II 

No. % No. % 

40-50 17 56.7 12 40.0 

51-60 11 36.7 13 43.3 

61-70 2 6.6 5 16.7 

Total 30 100.0 30 100.0 

Mean ± SD 50.30±6.58 54.50±6.93 

Weight distribution is significantly less in Group I (50.30 kg), when 

compared to Group II (54.50 kg) with p = 0.019, which is significant 
 

Table 4: ASA grade distribution of patients studied 

ASA 
Group I Group II 

No. % No. % 

Grade I 18 60.0 20 66.7 

Grade II 12 40.0 10 33.3 

Total 30 100.0 30 100.0 

Distribution of ASA is statistically similar in two groups 

with p=0.395, 
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Table 5: Comparison of Heart rate (beats per minute) between 

two groups 

Heart rate 

(beats/minute) 
Group I Group II p value 

Heart rate 

Basal 85.23±12.19 86.07±12.65 0.796 

1minfenta 86.77±11.10 89.40±12.84 0.399 

1minthio 89.93±12.86 97.83±12.51 0.019* 

After intubation 

0min 95.97±10.67 106.13±14.60 0.003** 

1min 110.67±13.94 114.00±12.01 0.325 

2min 101.03±11.85 110.00±14.64 0.012* 

3min 92.73±10.55 104.73±12.28 <0.001** 

4min 92.60±9.59 103.83±10.38 <0.001** 

5min 91.80±11.61 97.80±10.65 0.042* 

10min 89.50±11.22 92.07±11.62 0.388 

15min 88.10±14.76 90.47±12.47 0.505 

20min 87.87±14.72 88.57±14.05 0.851 

There was significant rise in p<0.05 in heart rate. p value 

moderately significant at 1min after Thiopentone, 2min and 5min 

after intubation. p value strongly significant at 0, 3 and 4
th 

min 

after intubation. Increase in heart rate was seen more in group 2, 

there was no change in ECG this response came back to normal by 

20 min. But certain increase in heart rate was seen in group I at 1
st

 

minute with normal ECG and returned to basal heart rate by 20 

minute. The mean rise in heart rate in group I at 1
st

 minute after 

intubation was 110.67±13.94 wherein group II, it was 

114.00±12.01. 

 
Table 6: Comparison of systolic blood pressure (SBP) mmHg 

between two groups 

SBP (mmHg) Group I Group II p value 

SBP (mmHg) 

Basal 123.33±16.57 122.27±10.70 0.768 

1minfenta 123.53±14.30 124.87±12.14 0.699 

1minthio 122.03±14.34 125.63±12.19 0.299 

After intubation 

0min 125.47±17.19 127.43±13.45 0.624 

1min 127.77±18.63 131.60±14.09 0.373 

2min 122.83±19.08 132.43±13.98 0.030* 

3min 118.07±13.76 128.83±14.91 0.005** 

4min 117.43±14.05 122.40±15.69 0.202 

5min 115.90±15.22 121.27±13.46 0.154 

10min 114.63±13.31 116.77±14.99 0.562 

15min 113.80±14.71 114.93±12.22 0.747 

20min 113.27±13.79 115.47±13.53 0.535 

 

 

 
Figure 1: SBP Analysis 

There was significant rise in systolic blood pressure with p <0.05. p value moderately significant at 2min after intubation.(0.03). p value 

strongly significant (0.005) at 3min after intubation. Increase in SBP from basal value increases after 2min and 3min after intubation in both 

groups and returned to basal by 15 min. The mean increase in SBP in group I is 127.77±18.63 and group II 131.60±14.09 at 1 minute after 

intubation. 

 
Table 7: Comparison of diastolic blood pressure (DBP) mmHg between two groups 

DBP (mmHg) Group I Group II p value  

DBP (mmHg) 

Basal 80.40±9.60 83.47±11.61 0.270 

1minfenta 82.67±10.36 85.20±11.49 0.374 

1minthio 82.87±10.74 85.77±11.92 0.327 

After intubation 
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0min 86.10±14.92 86.20±14.72 0.979 

1min 88.53±17.15 89.97±15.36 0.734 

2min 84.97±16.79 91.73±17.07 0.127 

3min 83.13±14.17 90.40±18.99 0.098+ 

4min 81.60±13.14 84.70±18.18 0.452 

5min 81.60±14.69 82.70±16.23 0.784 

10min 80.13±12.74 80.77±16.35 0.868 

15min 80.00±12.58 81.83±15.56 0.618 

20min 78.63±12.98 80.90±16.60 0.558 

There was significant rise in p<0.05 in diastolic blood pressure. p value suggested significance at 3min after intubation. The mean increase 

in DBP in group I was 88.53±17.15 at 1
st

 minute and group II 91.73±17.07 at 2
nd

 minute following intubation. Increase in DBP from basal 

value increased in both groups and returned to basal by 15 min, lasted more in group I patients. 

 
Table 8: Comparison of Mean arterial pressure (MAP) between two groups 

MAP (mmHg) Group I Group II p value 

MAP (mmHg) 

Basal 95.53±10.18 97.50±9.77 0.449 

1minfenta 96.67±10.37 99.77±9.83 0.288 

1minthio 96.83±10.65 99.70±9.38 0.273 

After intubation 

0min 100.20±13.53 100.43±12.75 0.945 

1min 102.07±16.01 105.20±14.55 0.431 

2min 99.00±15.68 106.03±14.06 0.073+ 

3min 95.27±13.05 104.87±16.70 0.016* 

4min 94.27±12.36 98.13±15.34 0.287 

5min 93.63±13.42 96.23±13.36 0.455 

10min 92.20±11.48 93.57±13.00 0.668 

15min 91.67±12.39 93.67±11.80 0.525 

20min 90.90±12.32 93.50±12.49 0.420 

 

 
Figure 2: MAP Analysis 

There was significant rise in p<0.05 in mean arterial pressure. p value suggested significance at 2min after intubation. p value moderately 

significant at 3min after intubation. Increase in MAP from basal value increased at 0, 1, 2min after intubation in both groups. The mean rise 

in MAP was 102.07±16.01 at 1 minute in group I, 106.03±14.06 at 2 min in group II following intubation. Group I returned to basal by 3 min, 

Group II returned to basal by 5 min. 
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Table 9: TOF 0 seconds distribution of patients studied 

TOF 
Group I Group II 

No. % No. % 

40-60 6 20.0 5 16.7 

61-80 10 33.3 18 60.0 

81-100 4 6.7 4 6.7 

>100 10 33.3 3 10.0 

Total 30 100.0 30 100.0 

Mean ± SD 89.40±29.66 75.40±20.28 

 TOF response was statistically significant- more in Group I (89.40) when compared to Group II (75.40) with p=0.037* being moderately 

significant. This significance suggests Rocuronium in group I takes more time for intubation than group II. 

 

DISCUSSION  
Succinylcholine was unparalleled in terms of its 

onset and duration of action. The type of relaxation 

obtained with this drug was so good that even today it is 

used as a gold standard and other drugs are compared 

with it. Rocuronium bromide was introduced in order to 

provide a very rapid relaxation for endotracheal 

intubation. In view of this the present study compares the 

intubating conditions and haemodynamic responses of 

Rocuronium and succinylchoine when TOF showed 0. 

Intubating dose: The ED95 dose of 

Succinylcholine chloride is 0.392 mg kg-1 body weight. 

Four times the ED95 dose which approximates 1.5mg kg-

1 body weight was employed for intubation in the present 

study which is almost similar to that of Huizinga ACT et 

al., Aparna Shukla, Dubey KP, Sharma MSN, Weiss JH 

et al., Aleksandra J Mazurek et al., and Neerja B et al., 

Weirda JMKH
 7,8,9,10,11,12 

The ED95 of Rocuronium is 0.3 mg/kg body 

weight. In the present study the dose used was 3Х ED95 

i.e. 0.9 mg/kg body weight. It has been shown to provide 

good to excellent intubating condition at 60 sec by, Fuchs 

Buder T and Tassonyi E et al., Weiss JH et al., Neerja B 

et al., Toni Magorian et al., Crul JF et al., Hemmerling 

TM et al.. 
4,9,11,13,14,15 

In the present study, Succinylcholine 1.5 mg/kg body 

weight produced excellent condition in 100% (n=30) of 

cases at 75.40±20.28 which is comparable with that of 

Aparna Shukla et al.
8
. It is noted that the incidence of 

excellent intubating conditions with Rocuronium bromide 

0.9 mg kg-1 body weight ranged from 80% in the study 

of Toni Magorian et al.
13

, to 100% in the study of Naguib 

M et al. 
21

. The incidence of good intubating conditions 

ranged from 6% in the study of Fuchs Buder et al.
4
 to 

20% in the study of Toni Magorian et al.
13

. In the present 

study, 100% of patients had excellent intubating 

conditions with Rocuronium bromide 0.9 mg kg-1 body 

weight at 89.40±29.66 seconds which is comparable with 

studies of Neerja B et al.
11

 and Verma RK et al.
18

  

HAEMODYNAMIC EFFECTS (Table 5, 6, 7, 8) 
Increase in heart rate is seen more in group II 

(Succinylcholine) than group I (Rocuronium), there was 

no change in ECG this response came back to normal by 

20 min.The rise in heart rate and mean arterial pressure 

may be as a result of sympathetic stimulation produced 

due to laryngoscopy and intubation. The haemodynamic 

changes
22,23,24

 following the administration of 

Rocuronium bromide have been studied by Eamon P. 

McCoy et al.
22

 and Mark E. Hudson et al.
23

. Eamon P. 

McCoy et al.
22

 have demonstrated changes in heart rate 

(+7%), mean arterial pressure (-5%), systemic vascular 

resistance (-12%), that were insignificant. They 

concluded that Rocuronium bromide in doses of 0.6 mg 

kg-1 is associated with changes of only small magnitudes 

in haemodynamic variables. Mark E. Hudson et al.
23

 

measured the haemodynamic effects of Rocuronium 

bromide in adults undergoing cardiac surgery with 

cardiopulmonary bypass. There was no change in 

myocardial oxygen demand and supply. Although, CVP 

and PAP decreased significantly Rocuronium bromide 

had no effect on pulmonary capillary wedge pressure, 

systemic vascular resistance, mean arterial pressure and 

cardiac index. Thus, Rocuronium bromide has been 

demonstrated to be hemodynamically a stable drug. In our 

study, there was a rise in mean heart rate following 

administration of Rocuronium bromide 0.9 mg kg-1 body 

weight, following intubation. There was a similar increase 

in mean arterial pressure by 28.63% from pre induction 

value following Rocuronium bromide 0.9 mg kg-1 body 

weight following intubation. This was a haemodynamic 

response to laryngoscopy and endotracheal intubation, 

which subsided to near pre induction, values 20 minutes 

after intubation. Trend in haemodynamic changes to 

laryngoscopy and intubation were more in 

Succinylcholine chloride than Rocuronium bromide. 

 

CONCLUSION  
Although NMJ monitors not included under the 

standards for basic anaesthetic monitoring by the 

American Society of Anaesthesiologists, the real value of 

such monitors lies in the fact that they guide the optimal 

management of patients receiving neuromuscular 

blockers. It is possible to achieve perfect intubating 

condition with Rocuronium bromide and can be used as 
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an alternative to Succinylcholine particularly in patients 

who are at risk for adverse sequelae of Succinylcholine. 

Rocuronium bromide 0.9mg/kg may be considered an 

optimum dose for intubation. Rocuronium bromide is a 

hemodynamically stable drug.  
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