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Abstract:  
Introduction: Neuromuscular blocking drugs help with endotracheal intubation and surgical relaxation by inter-
rupting nerve impulse transmission at the neuromuscular junction. The triad of narcosis, analgesia, and muscle 
relaxation has been reinterpreted as anaesthesia. Atracurium is an intermediate acting NDMR which is often 
used in renal and hepatic failure. Cisatracurium is 3 to 4 times more potent than Atracurium and may not pro-
duce the same excellent intubating results as equipotent dosages of Atracurium. 
Materials And Methods: This prospective, randomized, double blinded study was conducted between Decem-
ber 2019 to June 2021 on 60 patients of ASA PS I and II undergoing elective surgery under General anaesthesia. 
Patients fulfilling the inclusion criteria were randomly were randomly divided into 2 groups of 30 in each group; 
Group A - Atracurium 0.5 mg/kg and Group C - Cisatracurium 0.15 mg/kg .The drug was administered by an 
anaesthesiologist unrelated to the study by closed envelope method. The mean onset and duration of action of 
neuromuscular blockade was calculated for both the groups. 
Results: The Statistical analysis showed that the mean onset of blockade was found to be significantly longer in 
Atracurium group (3.32± 0.35 min) compared to Cisatracurium group (3.03±0.36 min).Duration of action was 
significantly longer in group C (40.60 ± 4.70 minutes) when compared to group A (32.50 ±4.17 minutes). 
Conclusion: Based on the present clinical comparative study, 0.15mg/kg (3× ED95) of Cisatracurium provides 
more effective neuromuscular blocking than 0.5mg/kg (2× ED95) of Atracurium in terms of time of onset and 
duration of neuromuscular blockade. 
Keywords: Atracurium; Blockade; Cisatracurium; Efficacy. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

The widespread use of neuromuscular blocking 
drugs constituted a watershed moment in anaesthe-
sia's evolution. Neuromuscular blocking drugs help 
with endotracheal intubation and surgical relaxa-
tion by interrupting nerve impulse transmission at 
the neuromuscular junction. The triad of narcosis, 
analgesia, and muscle relaxation has been reinter-
preted as anaesthesia.  

The introduction of d- tubocurarine and succinyl-
choline to the field of neuromuscular blockade has 

paved the way for substantial advancements. Mus-
cle relaxation does not ensure analgesia, amnesia, 
or unconsciousness. Except for succinylcholine, 
they do not cross the blood-brain barrier; hence 
there is no increase in intracranial pressure. These 
drugs have little adverse effects, are quickly broken 
down into inactive metabolites, and their effects are 
primarily limited to the neuromuscular junction. 
The ideal Neuromuscular blocking drug for intuba-
tion must have a rapid onset of action, brief dura-
tion of action, free from hemodynamic changes, 
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devoid of residual muscle paralysis and should 
have excellent intubating conditions. 

Atracurium is an intermediate acting NDMR which 
is often used in renal and hepatic failure. It is me-
tabolized by Hoffmann elimination and nonspecific 
ester hydrolysis. It is associated with the release of 
histamine. Cisatracurium is 3 to 4 times more po-
tent than Atracurium and is not linked with the re-
lease of histamine. Cisatracurium may not produce 
the same excellent intubating results as equipotent 
dosages of Atracurium [1]. Cisatracurium is rec-
ommended at a dose of 2×ED95 (0.1mg/kg) to 
3×ED95 (0.15 mg/kg) for intubation [2]. Equipo-
tent dosages of Cisatracurium and Atracurium had 
similar effective durations of action and rates of 
spontaneous recovery [3]. 

Materials and Methods: 

This prospective, randomized, double blinded study 
was conducted in the Department of Anaesthesiol-
ogy in Siddhartha medical college, Vijayawada 
between December 2019 to June 2021 ; on 60 pa-
tients of ASA PS I and II undergoing elective sur-
gery under General anaesthesia.  

Institutional ethical committee approval and in-
formed written consent was obtained. Detailed pre- 
anaesthetic evaluation and routine investigations 
like Complete blood count ,Blood glucose, Renal 
function tests, Liver function tests BT, CT,ECG, 
Chest X ray were done as per institution protocol. 

Inclusion criteria: 

1. Age 18 to 60 years of both sexes  
2. ASA physical status 1 and 2 
3. MPC 1 and 2 
4. Elective surgeries under General Anaesthesia  

Exclusion criteria: 

1. Patients not willing to enroll for the study  
2. Patients with COPD, Asthma 
3. Patients with Neuromuscular disorders  
4. Known or anticipated difficult airway 
5. Moderate to severe anaemia 
6. Pregnant and Lactating women 
7. Patients with Cardiovascular, Renal or Hepatic 

disorders  
8. Emergency surgeries 
9. Family history of malignant hyperthermia 

Patients fulfilling the inclusion criteria were ran-
domly divided into 2 groups of 30 in each group; 
Group A - Atracurium 0.5 mg/kg and Group C - 
Cisatracurium 0.15 mg/kg. 

The drug was administered by an Anaesthesiologist 
unrelated to the study by closed envelope method. 
The mean onset and duration of action of neuro-
muscular blockade was calculated for both the 
groups.  

The heart rate, systolic blood pressure, diastolic 
blood pressure and mean arterial pressure were 
recorded before induction, 1 min, 2 min and 5 min 
after intubation and compared between both the 
groups. 

To determine the statistical significance, all record-
ed data was input into MS Excel and analysed us-
ing SPSS version 21 software. Analysis of variance 
(ANOVA) was used to study the significance of 
mean. On the mean values of various parameters, 
an independent ‘t’ test was employed to compare 
the two groups. P-values less than 0.05 were con-
sidered statistically significant. 

Results:

 

 
Figure 1: Gender Distribution 

 
Out of 30 (100%) subjects in group A, 14 (46.7%) subjects were males and 16(53.3%) were females. Out of 30 
(100%) study subjects in group C, 13 (43.3%) were males and 17 (56.7%) were females as evident from Figure 
1.There was statistically no significant difference in the distribution of subjects based on gender between the 
two groups (P= 0.795). 
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Table 1: Comparison of ASA Grades 
ASA Group Total 

Group A 
N (%) 

Group C 
N (%) 

ASA I Count 22 22 44 
 Percentage 73.3 73.3 73.3 
ASA II Count 8 8 16 
 Percentage 26.7 26.7 26.7 
Total Count 30 30 60 
 Percentage 100.0 100.0 100.0 
Table 1 depicts association between the study groups on the basis of American Society of Anesthesiologists 
grading. There was no significant association between the study groups from Pearson’s Chi square test 
(P=1.000). 
 

Table 2: Comparison of Various Parameters at Baseline 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 82.93±7.36 83.70±7.79 0.697 
Systolic blood pressure (mm Hg) 118.96±6.60 120.86±6.69 0.273 
Diastolic blood pressure (mm Hg) 75.23±5.47 76.56±7.54 0.437 
Mean arterial pressure (mm Hg) 89.53±5.30 91.03±6.85 0.347 
Table 2 shows comparison of various parameters of study subjects in the two groups at baseline. None of these 
differences between both groups at baseline were found to be significant (p>0.05). 
 

Table 3: Comparison of Various Parameters at the Time of Induction 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 83.80±5.85 84.90±7.53 0.530 
Systolic blood pressure (mm Hg) 119.66±6.03 120.53±5.73 0.571 
Diastolic blood pressure (mm Hg) 75.63±5.12 76.50±6.58 0.572 
Mean arterial pressure (mm Hg) 90.00±4.57 90.76±5.59 0.564 
Table 3 depicts comparison of various parameters of study subjects in the two groups at the time of induction. 
None of these differences between both groups at the time of induction were found to be significant (p>0.05). 
 

Table 4: Comparison of Various Parameters during Intubation 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 93.56±5.31 90.80±8.07 0.123 
Systolic blood pressure (mm Hg) 126.90±4.30 127.56±4.51 0.561 
Diastolic blood pressure (mm Hg) 81.86±5.25 82.56±6.09 0.635 
Mean arterial pressure (mm Hg) 96.53±4.35 97.20±4.86 0.578 
 Table 4 shows comparison of various parameters of study subjects in the two groups during intubation. The 
results obtained from the analysis showed that there was an increase in heart rate, systolic blood pressure, dias-
tolic blood pressure and mean arterial pressure during intubation compared to the baseline. None of these differ-
ences between both groups during intubation were found to be significant (p>0.05). 
 

Table 5: Comparison of Various Parameters One Minute after Intubation 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 85.53±6.14 88.13±7.10 0.135 
Systolic blood pressure (mmHg) 119.03±4.90 121.63±4.23 0.062 
Diastolic blood pressure (mmHg) 76.93± 4.83 78.93± 4.91 0.118 
Mean arterial pressure (mmHg) 90.66±4.17 92.86± 3.91 0.089 
Table 5 shows comparison of various parameters of study subjects in the two groups one minute after interven-
tion. The results obtained from the analysis showed that there was an increase in heart rate, systolic blood pres-
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sure, diastolic blood pressure and mean arterial pressure compared to the baseline. None of these differences 
between both groups one minute after intervention were found to be significant (p>0.05). 
 

Table 6: Comparison of Various Parameters Two Minutes After Intubation 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 83.86±5.72 85.66±5.92 0.236 
Systolic blood pressure (mm Hg) 117.76±4.93 120.00±5.50 0.103 
Diastolic blood pressure (mm Hg) 75.90±4.18 77.60±5.30 0.173 
Mean arterial pressure (mm Hg) 89.46±3.65 91.36±4.74 0.088 
Table 6 shows comparison of various parameters of study subjects in the two groups two minutes after interven-
tion. None of these differences between both groups two minutes after intervention were found to be significant 
(p>0.05). 
 

Table 7: Comparison of Various Parameters Five Minutes After Intubation 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Heart rate (bpm) 82.66±4.88 82.83±6.03 0.907 
Systolic blood pressure (mm Hg) 117.70±5.49 120.73±4.84 0.067 
Diastolic blood pressure (mm Hg) 74.50±4.49 78.10±4.50 0.053 
Mean arterial pressure (mm Hg) 88.56±4.04 91.96±3.93 0.072 
Table 7 shows comparison of various parameters of study subjects in the two groups five minutes after interven-
tion. None of these differences between both these groups five minutes after intervention were found to be sig-
nificant (P>0.05). 
 

 
Figure 2: Line Diagram Showing Heart Rate 

 

 
Figure 3: Line Diagram Showing Mean Arterial Pressure 
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The results obtained from the analysis showed that the increase in heart rate, systolic blood pressure, diastolic 
pressure and mean arterial pressure observed during intubation gradually returned to baseline at 5 min and it 
may be due to stress response as depicted in Figures 2 and 3. 
 

Table 8: Comparison of Mean Onset and Duration of Blockade 
Parameter Group P value 

Group A 
Mean ± SD 

Group C 
Mean ± SD 

Onset of blockade (in min) 3.32±0.35 3.03±0.36 0.004 
Duration of blockade (in min) 32.50±4.17 40.60±4.70 <0.001 
 
Table 8 shows that the mean onset of blockade was 
found to be significantly longer in group A 
(3.32±0.35 min) compared to group C (3.03± 0.36 
min) (p=0.004).The mean duration of blockade was 
found to be significantly longer in group C 
(40.60±4.70 min) compared to group A 
(32.50±4.17 min) (p<0.001). None of the subjects 
in the two study groups had allergic reactions to the 
intervention. 

Discussion: 

Endotracheal intubation is an important step for the 
administration of General Anaesthesia during con-
trolled ventilation. Muscle relaxants have made 
Anaesthesia much safer and provide good relaxa-
tion during endotracheal intubation and for surgical 
relaxation.  

The popularity of Succinyl choline is questioned by 
its side effects which range from muscle pains after 
recovery to dangerous arrhythmias and hyperkale-
mia, and it is contraindicated in many instances. An 
ideal muscle relaxant reduces the time for intuba-
tion and also minimizes the untoward hemodynam-
ic stress response. 

Cisatracurium, an isomer of Atracurium is a potent 
muscle relaxant and has the properties of an ideal 
muscle relaxant. It has an added advantage of rapid 
onset of action, no histamine release and less Lau-
danosine production. It is a nondepolarizing muscle 
relaxant (ED95 estimated to be 0.05mg/kg). It is 
known to produce good intubating conditions fol-
lowing a dose of 0.1mg/kg to 0.15mg/kg in two 
minutes2.In present study, we compared the hemo-
dynamic effects, onset of action and duration of 
action of intubating doses of Atracurium (0.5 
mg/kg) and Cisatracurium (0.15mg/kg)2. 

The selection of non-depolarizing muscle relaxant 
to be used for surgical anaesthesia depends mainly 
on onset time, intubating conditions, duration of 
action, cardiovascular effects, pharmacokinetic 
profile and reversal of neuromuscular blockade. To 
avoid discrepancy between the two groups, similar 
anaesthetic techniques were employed in both the 
groups. 60 patients were randomly divided into two 
groups of 30 each (Group A and Group C). All 
patients in both the groups induced with Propofol 
(2mg/ kg) and then, 

Group A: Received 0.5mg/kg Atracurium bolus. 
Group C: Received 0.15 mg/kg Cisatracurium bo-
lus. 

Both the groups were compared for the following 
parameters: Onset of action, Duration of action, 
Hemodynamic effects, and Allergic reactions. The 
onset time and duration of the neuromuscular 
blockade were studied by electrical nerve stimula-
tion. The most commonly used pattern of electrical 
nerve stimulation for evaluation of neuromuscular 
function is the train-of-four. The study was con-
ducted by using the peripheral nerve stimulator to 
elicit TOF response and visual recording of the 
evoked responses were made. The time from the 
end of injection of the relaxant to the time when all 
four responses of TOF were abolished was taken as 
onset time. Neuromuscular function was monitored 
at regular intervals using TOF monitor. The inter-
val between the administration of the bolus dose of 
the relaxant and the reappearance of the two re-
sponses to TOF was taken as the duration of action. 

The results obtained were noted and data for differ-
ent parameters were analysed sequentially. 

Demographic Data: The two groups were compa-
rable and there was no statistically significant dif-
ference between the mean ages, sex and weight. In 
this study the optimum age range was 18 to 60 
years of ASA physical status 1 and 2, which was 
also not statistically significant. 

Hemodynamic Changes During and After Intu-
bation: In general, bisbenzylquinolinium com-
pounds promote histamine release, which can cause 
face flushing and hemodynamic abnormalities. A 
reduction in mean arterial pressure and a compen-
satory increase in heart rate are the most common 
cardiovascular consequences associated with his-
tamine release.  

These responses normally are transient and are re-
lated to both the dose of the relaxant administered 
and the time course over which the relaxant is giv-
en [13]. The circulatory changes are brief, lasting 
60-90 seconds after Atracurium administration and 
then disappearing within 5 minutes. Cisatracurium 
has no histamine-releasing properties, hence even 
large dosages (8ED 95) of Cisatracurium do not 
cause cardiovascular abnormalities [12]. In a study 
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conducted by Wolfgang M. Schramm et al [8] cisa-
tracurium demonstrated fewer cerebral and cardio-
vascular hemodynamic side effects in sedated adult 
neurosurgical patients. 

In present study the statistical analysis showed that 
in both the groups mean heart rate, mean systolic 
pressure, mean diastolic pressure and mean arterial 
pressure during intubation, 1min and 2 min after 
intubation was significantly higher when com-
pared to the baseline values. They gradually 
returned towards the baseline values 5 min after 
intubation. These hemodynamic changes may be 
due to stress response to intubation. 

The analysis showed that systolic blood pressure, 
diastolic blood pressure, mean arterial pressure at 
different time intervals after intubation were com-
parable. There was no statistical difference between 
the groups. 

El-Kasaby AM et al [1] compared Atracurium 
(2ED95) to various doses of Cisatracurium 
(2ED95, 4ED95, 6ED95) and found that small 
changes in mean blood pressure and heart rate oc-
curred post induction and post intubation, but that 
these changes were not statistically or clinically 
significant at higher doses of Cisatracurium. High-
er doses of Cisatracurium (4ED95, 6ED95) showed 
more hemodynamic stability for both heart rate and 
mean arterial blood pressure. When compared to 
baseline and following injection of 2ED95 dose of 
Atracurium in group 1 and the same dose of Cisa-
tracurium in group 2, there was a statistically sig-
nificant rise in HR and MABP due to stress reac-
tion to intubation, even after 120 s of injection of 
the muscle relaxant. Agavelian EG and Arkharova 
TB14 (1999) reported that Cisatracurium in a dose 
of 0.15mg did not produce fluctuation in hemody-
namic parameters. 

Jean-Yves Lepage et al [10] (1996) reported in 
their study that bolus administration of Cisatracuri-
um at doses up to 5×ED 95 caused no dose-related 
clinically significant effects on HR or MAP. In 
present study, the mean± SD time for onset of 
blockade for group A was 3.32± 0.35 (Atracuri-
um 0.5 mg/kg) and group C was 3.03 ± 0.36 
(Cisatracurium 0.15 mg/kg). Onset of blockade was 
rapid with Cisatracurium 0.15 mg/kg than Atracu-
rium 0.5 mg/kg with statistical significance 
(P<0.05).This is in concurrence with the findings of 
the studies of Mellinghoff et al [6 ]and Bluestein et 
al [11] who reported the time of onset similar to 
present study. These studies showed that time of 
onset of action of 3× ED 95 was faster than 2× ED 
95doses of Cistracurium and Atracurium with sta-
tistical significance which is similar to present 
study. Hyunjung Lee et al [7] report shows that the 
onset time of cisatracurium was significantly long-
er, compared to rocuronium. However, a small dose 
of 0.15 mg/kg of cisatracurium, supplementing a 

remifentanil-propofol combination, provides excel-
lent or good endotracheal intubating conditions in 
96% of patients, a rate similar to those achieved by 
rocuronium 0.9 mg/kg (100%), while using the 
same anesthetic technique and similar induction 
time. 

Linda S. Bluestein MD, et al [11], studied 80 pa-
tients with ASA physical category I or II who un-
derwent abdominal surgery between the ages of 18 
and 70 in 1996. They were divided into four groups 
at random (A-D). Group A received Cisatracurium 
0.1 mg/kg (2×ED95), Group B received Atracuri-
um 0.5 mg/kg (2×ED95). Patients in group C re-
ceived Cisatracurium 0.2mg/kg (4×ED95) and 
group D 0.15 mg/kg (3×ED95). They found that 
same dose of Atracurium had onset time of 3.2 
minutes and Cisatracurium had onset time of 4.6 
minutes. They also found on further increasing the 
doses of Cisatracurium (0.15 and 0.2 mg/kg), the 
onset time decreased. 

In a study by M. El-kasaby et al. [1], where 3 doses 
of Cisatracurium were compared, it was observed 
that the onset of action was substantially faster with 
higher doses of Cisatracurium when compared to 
Atracurium. The onset of neuromuscular blockade 
with a 2ED95 dose of Atracurium was shown to be 
substantially lower than with a 2ED95 dose of 
Cisatracurium. . At the same time, greater Cisatra-
curium dosages (4ED95 and 6ED95) had a faster 
onset and a longer duration of action than Atracu-
rium (2ED95) and a lower Cisatracurium dose 
(2ED95).The mean and standard duration of action 
of the intubating dose in group A was 32.50± 4.17 
min and group C was 40.60± 4.70. The mean dura-
tion of blockade was found to be significantly 
higher in Cisatracurium group compared to Atracu-
rium group (P< 0.001). 

The study finding was in concurrence with study by 
M.T. Carroll et al[9] where different doses of Cisa-
tracurium (0.1mg/kg and 0.15 mg/kg) were com-
pared with Atracurium (0.5 mg/kg) and concluded 
that the time for median duration of muscle relaxa-
tion, i.e. the time from drug administration to re-
covery of T1 to 25%, with Cisatracurium 0.15 
mg.kg (51–59 min) was longer compared with both 
Cisatracurium 0.1 mg.kg (45–48 min) and Atracu-
rium (47– 48 min). 

Bluestein and colleagues [11], studied 80 patients 
of ASA physical status I or II, 18 – 70 years of 
age, who were randomly allocated to four groups 
(A-D) Cisatracurium 0.1 mg/kg (2ED95) was given 
to group A, while Atracurium 0.5 mg/kg (2ED95) 
was given to group B. Cisatracurium 0.2 mg/kg 
(4ED95) and 0.15 mg/kg (3ED95) were given to 
patients in groups C and D, respectively. 

They assessed the mean time of onset, mean dura-
tion of effect, and intubation conditions. They 
found that increasing the initial dose of Cisatracu-
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rium (from 0.1 to 0.15 and 0.2 mg/kg, respectively) 
decreased the mean time of onset (from 4.6 to 3.4 
and 2.8 min, respectively) and increased the mean 
time of clinically effective duration of action (from 
4.6 to 3.4 and 2.8 min, respectively) (45 to 55 and 
61 min, respectively). 

In a study conducted by Arun kumar mohanty and 
colleagues4 where a randomized controlled trial 
was conducted to compare Atracurium (0.5mg/kg) 
and different doses of Cisatracurium (0.1mg/kg 
and 0.15mg/kg) for intubation. Sixty patients 
were randomly assigned to one of three groups, 
group A received 0.5mg/kg of Atracurium, group 
C1 received 0.1mg/kg of Cisatracurium, and group 
C2 received 0.15mg/kg of Cisatracurium.  

The time of onset, duration of action, condition of 
intubation, hemodynamic effects, and signs of his-
tamine release were recorded. The onset time was 
found to be significantly lower with group C2 
compared to group C1 and group A. There was 
significantly increased duration of action with 
0.15mg/kg Cisatracurium compared to 0.5mg/kg 
Atracurium and 0.1mg/kg Cisatracurium. 

Amini Shahram et al [20] studied effects of differ-
ent doses of Cisatracurium on appropriate time for 
endotracheal intubation and hemodynamic changes 
during anaesthesia and found that the mean clinical 
duration of action (recovery of evoked response to 
25% 0f control) with 0.15 mg/kg was 44.93±5.40 
minutes while with 0.2 mg/kg was 57.03±4.21 
minutes 

Luc Bergeron et al [21] found that mean clinical 
duration of action with 0.15 mg/kg body wt. was 
58.9±10.4 minutes. No signs of histamine release 
like flushing at the site of injection, tachycardia, 
hypotension, erythema or wheals were noted in 
both the groups. As a benzylisoquinoline molecule, 
Atracurium has the ability to produce histamine. 
When doses of 0.5 mg/kg (2ED95) or more are 
injected rapidly, it becomes clinically obvious. A 
transient hypotension and facial erythema may oc-
cur when plasma histamine levels exceed 1000 
pg/ml. The phenomenon of histamine release may 
be minimized by slower injection from 30 to 60 
sec. Combined H1 and H2 receptors blockers can 
be used to prevent the release of histamine with 
Atracurium.  

In a study by Hosking et al [15], individuals were 
given diphenylhydramine 1 mg/kg and cimetidine 4 
mg/kg intravenously 30 minutes before receiving a 
very large dosage of Atracurium (1.5 mg/kg). The 
Atracurium-induced fall in mean arterial blood 
pressure was decreased to 30 mmHg (37 percent 
below baseline) in treated patients. Atracurium is 
non-vagolytic and does not inhibit autonomic gan-
glia despite a 10- to 20-fold increase in plasma his-
tamine levels. 

In a study conducted by Kasaby et al [1], no signs 
of histamine release were noted with any doses of 
Cisatracurium (2×ED95, 4×ED95 and 6×ED95), 
while it was noted with Atracurium 0.5 mg/kg (2 
cases; 1 case showed flush and the other case 
showed erythema), however the patients did not 
experience any hypotension or tachycardia. 

Laudanosine is one of the major metabolite of 
Atracurium metabolism. Peak plasma concentration 
of Laudanosine occurs about 2minutes after i.v. 
injection of Atracurium. It depends on liver and 
kidney for its elimination.  

Plasma concentration of Laudanosine after single 
dose of Atracurium 0.5mg/kg are higher in patient 
with renal failure compared with the normal pa-
tients. So patients with liver disease and those who 
receive Atracurium for long time in ICU are found 
to have elevated concentration of Laudanosine, as 
high as 5-6µg/ml. It has CNS stimulating properties 
and cardiovascular effects, can cause bradycardia 
and hypotension. Cisatracurium, an isomer of Atra-
curium it is five times more potent than Atracurium 
and about five times less Laudanosine is produced 
and lesser side effects. 

In a study by Rochana G Bakhshi and colleagues 
[5], they observed that with the dose of Cisatracu-
rium (0.2mg/kg; 4× ED95) there was no signs of 
histamine release while skin rashes were noted in 2 
patients who received Atracurium (0.5mg/kg: 2× 
ED95). Infants are more sensitive to the effects of 
neuromuscular blockers than children. Taivanen T 
et al [16] studied the safety and efficacy of 
0.15mg/kg of Cisatracurium in children during and 
found that onset of action is more rapid in infants 
than children. Duration of action was also pro-
longed in infants than children. Sarooshan SS et al 
[19] also found that young patients have more rapid 
onset of block than elderly patients, but clinical 
duration of action were similar. 

According to Suresh S.N et al [17], monitoring of 
neuromuscular activity of adductor pollicis using 
Train of four to determine the appropriate tracheal 
intubation time and duration is clinically more rel-
evant than monitoring the Orbicularis oculi muscle. 
Woo Jong Shin et al [18] compared the dose re-
sponse relationship and time course of neuromus-
cular blockade of Cisatracurium at laryngeal adduc-
tor and adductor pollicis muscle and found that 
onset of action and recovery is faster at the laryn-
geal adductors than adductor pollicis. 

Conclusion: 

Based on the present clinical comparative study, 
the following conclusions can be made 0.15mg/kg 
(3× ED95) of Cisatracurium provides more effec-
tive neuromuscular blocking than 0.5mg/kg (2× 
ED95) of Atracurium in terms of time of onset and 
duration of neuromuscular blockade. Both Atracu-
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rium (0.5mg/kg) and Cisatracurium (0.15 mg/kg) 
produced stable hemodynamics without clinically 
significant changes in PR and BP. No allergic re-
actions were noted with both the drugs. 

References:  

1. M. El–Kasaby, H.M. Atef, A.M.Helmy and M. 
Abo El-Nas, Cisatracurium in different doses 
versus atracurium during general anaesthesia 
for abdominal surgery Saudi J Anaesth. 2010 
Sep-Dec; 4(3):152-157. 

2. Kleinman W, Nitti GJ, Nitti JT, Raya J. Neu-
romuscular blocking agents. In: Morgan GE, 
Mikhail MS, Murray MJ, editors. Clinical an-
esthesiology, 4th Ed. New York: Lange Medi-
cal Books/McGraw Hill Medical publishing 
Division; 2006; 205. 

3. Kaur, Harpreet & Attri, Joginder & Chatrath, 
Veena & Kaur, Jaspreet. Recovery Profile of 
Atracurium versus Cisatracurium. Journal of 
Clinical and Diagnostic Research. 2018; 12. 
UC09-UC12.  

4. Dr Arun Kumar Mohanty, Dr Chitta Ranjan 
Sarangi, Dr Sidharth Sraban Routray, Dr Aye-
sha Pattnaik Cisatracurium in different doses 
versus Atracurium during general anaesthesia 
for thyroid surgery: A comparative study. 
Journal of Medical Science and Clinical Re-
search. July 2018;6(7). 

5. Dr. Rochana G Bakshi, Dr. Anisha Nagaria, 
Dr. Shubha N Mohite, Dr. Gurlyn Ahluwalia. 
Comparison of Neuromuscular Blockade and 
Recovery Characteristics of Cisatracurium Be-
sylate versus Atracurium Besylate in adult sur-
gical patients. Journal of Medical Science and 
Clinical Research. Dec. 2016; 4(12). 

6. Mellinghoff H, Radbrush L, Diefenbach C, 
Buzello W. A comparison of cisatracurium and 
atracurium: onset of neuromuscular block after 
bolus injection and recovery after subsequent 
infusion. Anaesth Analg 1996; 83:1072-5. 

7. Hyunjung Lee, Sinho Jeong, Cheolhun Choi, 
Anesthesiologist’s satisfaction between cisa-
tracurium and rocuronium for the intubation in 
the anesthesia induced by remifentanil and 
propofol. Korean J Anesthesiol 2013 January 
64(1): 34-39. 

8. Wolfgang M. Schramm, Angelika Papousek, 
Andrea Michalek-Sauberer, Thomas Czech, 
Udo Illievich. The Cerebral and Cardiovascu-
lar Effects of Cisatracurium and Atracurium in 
Neurosurgical Patients. Anesth Analg 1998; 
86: 123-127. 

9. M. T. Carroll, 1 R.K. Mirakhur, 1 D. W. Low-
ry, 1 K.C. Mccourt1 and C.Kerr2, A compari-
son of neuromuscular blocking effects and re-
versibility of cisatracurium and atracurium. 
Anaesthesia 1998, 53: 74. 

10. Jean-Yves Lepage, Jean-Marc Malinovsky, 
Myriam Malinge, Thierry Lechevalier, Chris-

tine Dupuch, Antoine Cozian, Michel Pinaud, 
Remy Souron. Pharmacodynamic dose-
response and safety study of Cisatracurium 
(51W89) in adult surgical patients during 
N2O-O2-opioid anaesthesia. Anesth Analg 
1996; 83:823-829. 

11. Linda S. Bluestein, Lawrence W. Stinson Jr., 
Robert L. Lennon DO, Stephen N. Quessy, 
Rebecca M. Wilson. Evaluation of cisatracuri-
um, a new neuromuscular blocking agent, for 
tracheal intubation. Can J Anaesth 1996; 43(8): 
925-31. 

12. Robert K Stoelting, Simon C.Hiller , Pharma-
cology & physiology in anesthetic practice 5th 
edition , chapter 8, page 238. 

13. Cynthia A. Lien, Mathew R. Belmont, Amy 
Abalos, Larissa Eppich, Steve Quessy, Martha 
M. Abou-Donia, John J. Savarese. The cardio-
vascular effects and histamine releasing prop-
erties of 51W89 in patients receiving nitrous 
oxide/opioid/barbiturate anaesthesia. Anesthe-
siology 1995; 82:1131-1138. 

14. Agavelian EG, Arkharova TB. Evaluation of 
the effectiveness of a new myorelaxant nimbex 
(cisatracurium besilate) in children. Anesteziol 
Reanimatol. 1999 Jul-Aug; (4):16-8. 

15. Hosking MP, Lennon RL, Gronert GA. Com-
bined H1 and H2 receptor blockade attenuates 
the cardiovascular effects of high dose atracu-
rium for rapid sequence endotracheal intuba-
tion. Anaesth Analg 1988; 67:1089-92. 

16. Taivainen T, Meakin GH, Merotoja OA, Per-
kin RJ, Murphy AK, Waiter MR: The safety 
and efficacy of Cisatracurium 0.15mg/kg dur-
ing nitrous oxide- opioid anaesthesia in infants 
and children. Anaesthesia, 2000 No; 55(11): 
1047-57. 

17. Suresh S.N. and Singh NG. Comparison be-
tween Adductor polices and Orbicularis Oculi 
as indicators of Adequacy of Muscle relaxation 
for Tracheal Intubation following Cisatracuri-
um induced neuromuscular block: Random-
ized comparative clinical trial. Recent research 
in science and technology; 2010: Vol 2, No 5. 

18. Kim, Kyo & Chung, C & Shin, Woo. (1999). 
Cisatracurium neuromuscular block at the ad-
ductor pollicis and the laryngeal adductor 
muscles in humans. British journal of anaes-
thesia. 1999;83: 483-4.  

19. Sarooshian SS, Michael A, Stafford. Eastwood 
NB. Pharmacokinetics and pharmacodynamics 
of cisatracurium in young and elderly adult pa-
tients. Anaesthesiol. 1996; 84:1083-91. 

20. Shahram A, Ali A, Masoud R. Comparison of 
the effects of different doses of cisatracurium 
on appropriate time for endotracheal intu-
bation and Hemodynamic changes during an-
esthesia. Zahedan J Res Med Sci. 2011; 
13(7):13-6. 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Lakshmi et al.                                                                                International Journal of Pharmaceutical and Clinical Research 

540 

21. Bergeron L, Bevan DR, Berrill A. Concentera-
tion effect relationship of cis- atracurium at 

three different dose levels in the anaesthetized 
patient. Anaesthesiol. 2001; 95:314-23. 

 


