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Background: Skeletal muscle relaxation is integral part of general anesthesia. Non-
depolarizing neuromuscular blocking drugs like cisatracurium are devoid of any signs of
histamine release and can improve the quality of intubating conditions. Aims and Objectives:
We decided to assess the efficacy of Cisatracurium when compared to atracurium in terms
of intubating conditions and hemodynamic parameters in patients undergoing surgeries
under general anesthesia. Materials and Methods: In this study, 80 patients in the age group
of 20-65 years were randomly allocated into Group A received Atracuruium 0.5 mg/kg and
Group B received Cisatracurium 0.15 mg/kg for intubation after administration of induction
agent. Intubating conditions were assessed by Cooper et al., score and hemodynamic
parameters such as heart rate and blood pressure were recorded at 1, 3, 5, 10, 15, and
30 min of intubation. Any signs of histamine release were noted. Results: Demographic
profile was comparable between the two groups. As per Cooper et al., score intubating
conditions were excellent with Cisatracurium group as compared to the atracurium group
which was statistically significant. Hemodynamic parameters during intubation and after
intubation were comparable between two groups. No associated signs of histamine release
were noted in either of the groups. Conclusion: From our clinical comparative study, we
have observed that Cisatracurium 0.15 mg/kg provides better intubating conditions and
stable hemodynamic profile with no signs of histamine release as compared to atracurium
0.5 mg/kg dose.
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INTRODUCTION

adults® and is designed to undergo spontaneous degradation
at physiological temperature and by a mechanism called
Hofmann’s elimination, yielding laudanosine, and

General anesthesia is the state produced when a patient
monoquaternary acrylate.” Onset of action is approximately

receives medications to produce amnesia and analgesia with
. ! . L .
or without reversible muscle paralysis. Ideal neuromuscular > it When an intubating dose is given.

blocking agent for intubation should have a rapid onset, Cisatracurium besylate is a cis-cis isomer (51W89:1R-cis

brief duration of action, free from hemodynamic effects,  jnp_ o Atracutium), one of the ten stereoisomers of

devoid of residual paralysis, and provide excellent
intubating conditions such as fully relaxed jaw, widely open
vocal cords, and absence of any intubation response.'™
ED95 and intubating dose of atracurium is 0.25 mg/kg for

atracurium that constitutes 15% of the atracurium mixture
and is about 3—4 times more potent than atracurium and
devoid of any cardiovascular side effects in doses of up
to 8 times of ED95.577
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The ED95 of Cisatracurium is 0.05 mg/kg."” It undergoes
Hofmann’s degradation to form Laudanosine and
monoquaternary alcohol. It does not lead to histamine
release in humans.*” The volume of distribution of
Cisatracurium is low as it is having relatively larger
molecular weight and higher polarity™”

Atracurium is having adverse effects of histamine
release such as tachycardia, hypotension, erythema, and
cardiovascular instability as compared to Cisatracurium.?
The ED95 of Cisatracurium is 0.05 mg/kg."” Studies
are going on to evaluate the intubating conditions
following intravenous administration of multiple
doses of cisatracurium (2ED95, 3ED95, and 4ED95)
and atracurium (2XED95). We have planned to
conduct this randomized prospective study to compare
intubating conditions, hemodynamic profile and signs
of histamine release with 2ED95 Atracurium and
3EDY95 Cisatracurium. In addition, we have evaluated
the neuromuscular blocking profile with train of four
counts at 3 min.

Aims and objectives

The objectives are as follows:

1. To compare the efficacy of intubating doses
of Atracurium (0.5 mg/kg) and Cisatracurium
(0.15 mg/kg) regarding intubating conditions and
hemodynamic parameters.

2. To observe the side effects of Atracurium and
Cisatracurium.

MATERIALS AND METHODS

After obtaining approval from the hospital ethics
committee and written informed consent, the present
prospective randomized study was conducted on
80 patients of either sex scheduled for surgeries under
general anesthesia in the Department of Anaesthesiology,
G.R. Medical College and J.A Group of Hospitals, Gwalior
(M.P). The enrollment of patients was done between
January 2020 and 2021.

Inclusion criteria

The following criteria were included in the study:
Consent to participate in study

Age: 20-50 years, of both sexes.

American Society of Anesthesiologist Grades I & 11.
Mallamapati classes I and 11

Elective surgeries under general anesthesia.

ARl A

Exclusion criteria
The following criteria were excluded from the study:
1. Patient’s refusal
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2. Patients with disorders of cardiovascular, hepatic,

renal, or neuromuscular system.

Pregnant and lactating women

4. Patients with airway problems suggesting difficult
intubation, that is, Mallampati Grades 111 and IV,
anticipated difficult airway

5. Patients receiving drugs known to interact with
neuromuscular blocking agents, for example,
antibiotics (aminoglycosides and tetracyclines),
antidepressants, antiepileptics, anti-arrhythmic
(calcium channel blockers and quinidine), and
magnesium sulfate.

6. Allergy to any of the study drugs.

@

Pre-anesthetic assessment

All the patients were examined on the day before surgery
and all the required routine and special investigations
including complete blood count, random blood sugar,
blood urea, and serum creatinine. ECG. and Chest X-ray
as per hospital protocol were carried out. The purpose
and protocols of the study were explained to patients and
informed well written consent was obtained.

Grouping

Selected 80 patients of ASA Grades I and II scheduled for
surgeries under general anesthesia were randomly divided
into two groups as below:

GROUP A (n=40)
GROUP CA (n=40)

Atracurium 0.5 mg/kg IV Bolus
Cisatracurium 0.15 mg/kg IV Bolus

On arrival of the patient in operation theatre, intravenous
line access was done with 18 G cannula in a vein and
intravenous fluids were started on maintenance. All routine
monitors including pulse oximeter, blood pressure cuff, and
electrocardiogram leads were connected and observations
were recorded.
1. Preoxygenation was done with 100% oxygen for 3 min.
2. Neuromuscular monitor is attached to assess level of
neuromuscular blockade. Patient was premedicated
with Inj. Midazolam 1 mg IV, Inj.Glycopyrollete 0.2mg
IV and Inj. Pentazocin (0.3-0.6 mg/kg). Anesthesia
induced with injection Propofol 2 rng/ kg intravenously
followed by injection Atracurium 0.5 mg/kg in
Group A and injection Cisatracutium 0.15 mg/kg
in Group CA. Muscle relaxant was given over 5 s
and intravenous line was flushed with normal saline
over 15 s. After 3 min of mask ventilation, intubating
conditions were noted clinically according to Cooper
etal., score'’ criteria as excellent (8-9), good (6-7), fair

(4-5), and poor (0-2).

TOF ratio was noted at 3 min and intubating conditions
were graded as: Excellent for TOF count 0, good for TOF
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count 1, fair for TOF count 2 and poor for TOF count
3 and 4. It was correlated with clinical criteria by Cooper
et al., score.

Patient was intubated with appropriate size endotracheal
tube after a proper laryngoscopy. If not able to intubate,
next attempt was taken after 30 s. After checking bilateral
air entry, endotrachaeal tube was secured. Post-intubation
hemodynamic response was noted. Further anesthesia
was maintained with 66.7% Nitrous oxide and 33.3%
Oxygen, Isoflurane 0.8-1% using closed circuit system with
controlled ventilation and injection Atracurium 0.1 mg/kg
in Group A or with injection Cisatracurium 0.03 mg/kg in
Group CA. At the end of surgical procedure, reversal was
done with injection Neostigmine 0.04 mg/kg and injection
Glycopyrrolate 0.08 mg/kg.

Monitoring of hemodynamic parameters such as heart rate,
blood pressure, mean arterial pressure was done at 1, 3,
and 5 min after intubation and throughout the procedure.
Any adverse reactions to any of the administered drugs and
signs of histamine release such as bradycardia, tachycardia,
hypertension, hypotension, erythema, flushing, itching,
urticaria, wheezing, bronchospasm, and injection reaction
were noted.

Statistical analysis

Data were statistically analyzed using SPSS-25 statistical
software. Quantitative data were expressed as Mean®SD.
Qualitative data were expressed as numbers and percentages.
For comparison of qualitative data between two groups Chi-
square or fisher extract test was used. Quantitative data was
compared using student. “t” test or Mann—Whitney U test.
(P<0.05) was considered statistically significant.

RESULTS

In our study, it was found that demographic profiles
were comparable between the two groups and statistically
insignificant (P>0.05).

Intubating conditions by TOF response (as shown in
Table 1) in cisatracurium group were better than atracurium
group which was statistically significant (P<0.05).

With reference to Table 2, in atracurium group, easy
jaw opening was seen in 31 patients Comparatively in
Cisatracurium group, jaw opening was easy in 35 patients
and moderate in five patients. There was no statistically
significant difference between two groups (P>0.05).

In Group A, vocal cords were found in moving condition in
about 25 patients while in 15 patients they were open, easing
the intubation. In Group CA, vocal cords movement was
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seen in ten patients. (Table 3) It was found that vocal cord
relaxation was better in Group CA, which was statistically
significant (P<0.05).

As shown in Table 4, in Group A, 24 patients had slight
diaphragmatic movement and 11 patients showed complete
relaxation. However, in Group CA, 28 patients showed
complete relaxation and only two patients had mild cough
reflex.

Intubating conditions assessed clinically by Cooper et al.,
score was better in cisatracurium group than atracurium
group which was statistically significant (P<0.05) (Table 5).
Better intubation score in Group CA was found which was
statistically significant (P<0.05).

Grading TOF Group A Group CA P
COUNT (n=40) (n=40) value
No. % No. %
Excellent 0 7 17.5 28 70.0 <0.001
Good 1 26 65.0 1011 25.0
Fair 2 7 17.5 2 5.0
Poor 3and 4 0 0.0 0 0.0

JAW relaxation Group A Group CA P
(n=40) (n=40) value
No. % No. %
Impossible to Open 0 0.0 0 0.0 0.38
Open with Difficulty 1 2.5 0 0.0
Moderate Opening 8 20.0 5 12.5
Easy opening 31 77.5 35 87.5

Vocal cord Group A Group CA P value
position (n=40) (n=40)

No. % No. %
Closed 0 0.0 0 0.0 0.001
Closing 0 0.0 0 0.0
Moving 25 62.5 10 25.0
Open 15 37.5 30 75.0
Response to Group A Group CA P value
intubation (n=40) (n=40)
(diaphragmatic status) No % No %
Severe coughing 0 0.0 0 0.0 0.001
Mild coughing 5 12.5 2 5.0
Slight diaphragmatic 24 60.0 10 25.0
movement
No movement 11 275 28 70.0
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The baseline values of hemodynamic parameters were
comparable. The results obtained from statistical analysis
showed that there was increase in heart rate, compared
to baseline in atracurium group at 1 min after intubation
which gradually returned to the baseline value at 5 min and
there was no statistically significant difference. Changes
in hemodynamic parameters at different intervals were
statistically insignificant (Graphs 1 and 2).

DISCUSSION

In our study, the demographic data in terms of age, weight,
sex as well as the ASA grades and Mallampati class were
comparable between the two groups and statistically
insignificant (P>0.05).
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Graph 1: Heart rate comparison between study subjects at different
interval
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Graph 2: MAP comparison between study subjects at different interval

Intubation Group A Group CA P value
score (n=40) (n=40)

No. % No. %
Excellent 14 35.0 29 72.5 0.003
Good 20 50.0 9 225
Fair 6 15.0 2 5.0
Poor 0 0.0 0 0.0
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The adequacy of conditions for tracheal intubation is
a function of several factors which includes depth of
anesthesia and the level of neuromuscular blockade at
the time of intubation attempt."" We assessed intubating
conditions both clinically and correlated them with TOF
count at the time of intubation. Intubation time was kept
fixed at 3 min.

In our study, intubating conditions were assessed by
Cooper et al., score.” Sahu et al.,'* and Gogoi et al.,”
also used Cooper et al., score'” for clinical assessment of
intubating conditions. Furthermore, the assessment of
vocal cords showed better relaxation in 3ED95 dose of
cisatracurium group as compared to 2ED95 atracurium
which was statistically significant (P<0.05). In our study,
we found superior intubating conditions with ED95 of
cisatracurium as compared to 2ED95 dose of atracurium
which was statistically significant (P<0.05).

In a similar study by Gogoi etal.,” TOF was elicited every 10
seconds and intubation was performed at 3 min. They found
comparable intubating conditions at 3 min with 2ED95
dose of atracurium and 3ED95 cisatracurium and both
showed better results than at 2ED95 dose of cisatracurium
which was statistically highly significant (P<0.00001).
When assessed clinically, similar results were found in
studies conducted by Ranjan et al.,'* and Khobragade
and Sonwane.” Ranjan et al.,' compared the 3ED95
dose of cisatracurium with 2ED95 dose of atracurium
and concluded that 3ED95 cisatracurium provides better
intubating conditions as compared to 2ED94 atracurium.

El-kasaby et al.,' study found that equipotent doses of
2ED95 atracurium and 2ED95 cisatracurium are similar
as regard to intubating conditions. However, higher doses
of Cisatracurium (4ED95 and 6 ED95) provide better
intubating conditions when assessed clinically. In another
study, Bluestein et al.,'” found good to excellent intubating
conditions in more than 90% of patients.

Mandal'' conducted a dose response study to find
out ideal intubating dose of Cisatracurium. They
compared 3ED95 (0.15 mg/kg), 4ED95 (0.2 mg/kg), and
5ED95 (0.25 mg/kg) doses and concluded that by clinical
assessment, 4ED95 dose provided excellent intubating
conditions in 90 s as compared to 3ED95 dose. However,
5ED95 dose developed very good to excellent intubating
conditions in 75-90 s.

In our study 100%, patients were intubated in the first
attempt, similar to Khobragade and Sonwane'®, El-kasaby
et al.,'* and Bluestein et al.,'”” Niranjana et al.,'® and Utpal
et al.,"”” found better intubating conditions with 6ED95
cisatracurium as compared 2ED95 atracurium.
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Hemodynamic comparison

In our study, baseline heart rate, systolic blood pressure,
diastolic blood pressure, and mean arterial pressure and
at different time intervals as 0, 1, 3, 5, 10, and 30 min
after intubation among the two groups were noted and
compared. The mean and standard deviation of all the
parameters was calculated.

The baseline values of hemodynamic parameters were
comparable and remained so before intubation which was
statistically insignificant (P>0.05).

There was increase in heart rate, compared to baseline in
Atracurium group at 1 min after intubation but this may
be due to stress response. They gradually returned to
the baseline value at 5 min and there was no statistically
significant difference. It was found out that the changes in
heart rate, systolic blood pressure, diastolic blood pressure,
and mean arterial blood pressure were comparable in both
the groups at different intervals and had no significant
difference.

This hemodynamic stability can be attributed to slow
administration of injection of muscle relaxant, rapid
injection of which is usually associated with fall in blood
pressure and transient tachycardia and cisatracurium
being devoid of release of histamine and associated with
3—4 times lesser production of Laudanosine which is
responsible for cardiovascular effects and central nervous
system stimulation®®

Bhandari et al.,”’ did not notice any sudden changes in
hemodynamic parameters or episodes of bronchospasm,
urticaria, and erythema following injection of equipotent
doses of atracurium (3ED95) and cisatracurium (3ED95)
and during maintenance of anesthesia. They concluded
that hemodynamic and safety profile of both the drugs
were comparable. Niranjana et al.,'® also noticed similar
hemodynamic profile in both the groups. Utpal et al.,"”
and Thukral et al.,*! found stable hemodynamics in
4ED95 and 6EDY5 cisatracurium as compared to 2ED95
atracurium.

Athaluti et al.,”> and Mohanty et al.,” conducted study to
compare the 2ED95 and 3ED95 dose of cisatracurium
with 2ED95 dose of atracurium and comparable
hemodynamics in all three groups with no statistically
significant alteration in baseline as well as post intubation
hemodynamic parameters in all the groups. In one more
similar study, Gogoi et al.,"”” compared 2ED95, 3ED95
dose of cisatracurium with 2ED95 dose of atracurium
and found comparable hemodynamics in all three groups
and stated that increase in hemodynamic parameters
at 1 min due to intubation stress response which may
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return to baseline values at 5 min and was not statistically
significant.

El-kasaby et al.,'® in their study observed that hemodynamic
stability for both mean arterial pressure and heart rate
was more evident when cisatracurium with higher dosage
(4ED 95 and 6ED95) as compared to (2ED 95 dose of
atracurium and 2ED95 dose of cisatracurium which was
statistically significant (P<0.05) which can be attributed
to absence of dose-dependent histamine release in
cisatracurium group. Jammar et al.,** also concluded better
hemodynamics with higher dose of (4EID95) cisatracurium
compared to the lower dose (3ED95).

Subha et al.,® and Bakhshi et al.?® also observed better
hemodynamic stability with the cisatracurium group
(6ED95 and 4ED95, respectively) as compared to
atracurium (2ED95).

Yazdanian et al.,”’ stated that there were comparable
hemodynamic effects between atracurium and cisatracurium
but atracutium was more cost-effective. Movafegh et al.,”
studied about 100 patients for safety and cost analysis. They
compared equipotent doses of Cisatracurium (3ED95)
and Atracurium (3BED95) to conclude that both the drugs
had similar safety profile and can be used safely during
anesthesia.

As shown in table, none of our study subjects had episodes
of hypotension, tachycardia, bronchospasm, erythema,
rash, or urticaria. The signs of histamine release are often
noted following administration of benzylisoquinolinium
class of muscle relaxants.” This effect lasts for short
duration (1-5 min) which is dose related and clinically
insignificant in healthy patients and this side effect can be
considerably reduced by slow administration of drug, The
clinical effects of histamine are observed when plasma
concentration exceeds 200-300% that of the baseline
values and these are due to chemical displacement of
contents of mast cell granules containing histamine,
prostaglandin, and other vasoactive substances.”

A study by Basta et al.,” reported that atracutium releases
histamine when doses of 0.5 mg/kg or more ate injected
rapidly. A transient fall in blood pressure and facial
erythema may be observed when plasma histamine levels
increases more than 1000 pg/mL. This can be prevented
by slower injection from 30 to 60 s. Shang Guan et al.,”
concluded even with higher dose (8ED95) no signs of
histamine release are seen due to stereospecificity.

In El-kasaby et al.,' study, no signs of histamine release
were noted with any of the doses of (2ED95,4ED95, and
O6EDY5) cisatracurium while 2 cases (one case showed flush
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and other showed erythema) were noted in atracurium
group which were statistically insignificant. No signs
of histamine release were seen in any of the studies by
Niranjana et al., Khobragade and Sonwane, Bhandari et al.

Limitations of the study
This study included only 0.15 mg/kg dose of cisatracutium
and appropriate dose of drug is still not determined.

CONCLUSION

From our clinical comparative study, it can be concluded
that intubating conditions are better with 3ED95 dose of
cisatracurium as compared to 2ED95 dose of atracurium.
Both drugs provided stable hemodynamic status. None of
the participant showed signs of histamine release. Hence,
cisatracurium can be considered as more efficacious as
compared to atracurium.

ACKNOWLEDGMENT

We acknowledge all the support extended to us by our head
of the department, teachers, residents, and technical staff
in overall smooth conduct for our research work.

REFERENCES

1. Belmont MR, Lien CA, Quessy S, Abou-Donia MM, Abalos A,
Eppich L, et al. The clinical neuromuscular pharmacology of
51W89 in patients receiving nitrous oxide/opioid/barbiturate
anesthesia. Anesthesiology. 1995;82(5):1139-1145.

https://doi.org/10.1097/00000542-199505000-00008

2. Kumar A, Jain AK and Gupta S. Frequency of occurrence
of urticaria after the administration of atracurium. Int J Res
Dermatol. 2016;2(4):118-121.
https://doi.org/10.18203/issn.2455-4529

3. Mellinghoff H, Radbrush L, Diefenbach C and Buzello W.
A comparison of cisatracurium and atracurium: Onset of
neuromuscular block after bolus injection and recovery after
subsequent infusion. Anaesth Analg. 1996;83(5):1072-1075.
https://doi.org/10.1097/00000539-199611000-00030

4.  Ali HH and Savarese JJ. Monitoring of neuromuscular function.
Anesthesiology 1976;45(2):216-249.
https://doi.org/10.1097/00000542-197608000-00009

5. Stoelting RK and Hiller SC. Pharmacology and Physiology

in Anaesthetic Practice. 4" ed. Ch. 8. Philadelphia, (USA):
Lippincott Williams and Wilkins; 2006. p. 222-242.

6. Morgan GE, Mikhail MS and Murray MJ. Clinical Anaesthesiology.
New York: Lange Medical Books/McGraw Hill Medical Pub.
Division; 2006. p. 199-229.

7. Mori K, Ohmura A, Toyooka H, Hatano Y, Shingu K and
Fukuda K. New balanced anaesthesia. Eur J Anaesthesiol.
2001;18(5):341-342.
https://doi.org/10.1046/j.0265-0215.2000.00830.x

8. Bryson HM and Faulds D. Cisatracurium besilate. A review of
its pharmacology and clinical potential in anaesthetic practice.
Drugs. 1997;53(5):848-866.

Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

https://doi.org/10.2165/00003495-199753050-00012

Fodale V and Santamaria LB. Laudanosine, an atracurium and
cisatracurium metabolite. Eur J Anaesthesiol. 2002;19(7):466-473.

https://doi.org/10.1017/s0265021502000777

Cooper R, Mirakhur RK, Clarke RS and Boules Z. Comparison of
intubating conditions after administration of org 9426 (rocuronium)
and suxamethonium. Br J Anaesth. 1992;69(3):269-273.

https://doi.org/10.1093/bja/69.3.269

Mandal P. Intubating conditions after cisatracurium
administration-a dose response study in adults. J Anaesth Clin
Pharmacol. 2002;18(2):147-151.

Sahu A, Swain S, Samal S and Mohanty S. Efficacy of
atracurium versus cisatracurium in patients undergoing
retrograde cholangiopancreatography procedure under general
anaesthesia-a comparative study. Asian J Pharm Clin Res.
2020;13(7):197-101.

https://doi.org/10.22159/ajpcr.2020.v13i7.37824

Avishrant gogoi, mridu praban,cisatracurium in different doses
versus atracurium during general anaesthesia for abdominal
surgeries,indian journal of applied research. 2020;10: PRINT
ISSN No. 2249 - 555X

Ranjan R, Alam MF and Avinash R. Cisatracurium versus
atracurium for abdominal surgeries regarding condition of
intubation and hemodynamic effect: A randomized double-blind
study. Bali J Anesthesiol. 2021;5(2):93-97.

https://doi.org/10.4103/bjoa.bjoa_246_20

Khobragade NM and Sonwane RB. Comparative study of
atracurium and cisatracurium for intubating conditions under
general anaesthesia. IOSR J Dent Med Sci. 2020;19(2):52-56.

El-Kasaby AM, Atef HM, Helmy AM and El-Nasr MA.
Cisatracurium in different doses versus atracurium during
general anesthesia for abdominal surgery. Saudi J Anaesth.
2010;4(3):152-157.

https://doi.org/10.4103/1658-354X.71571

Bluestein LS, Stinson LW Jr., Lennon RL, Quessy SN, Wilson RM.
Evaluation of cisatracurium, a new neuromuscular blocking agent,
for tracheal intubation. Can J Anaesth. 1996;43(9):925-931.

https://doi.org/10.1007/BF03011806

Niranjana S, Payyavula M and Rao KV. Comparison of efficacy
of atracurium versus cisatracurium in patients undergoing
abdominal surgeries under general anaesthesia. Int J Sci
Res.2020;9(1):63-65.

https://doi.org/10.36106/ijsr

Utpal D, Desai N and Desai V. Comparision of different doses
of Cisatracurium Versus Atracurium during General Anaesthesia
for Abdominal Surgeries; 2019.

Bhandari RH, Govil P, Dash HH and Singh B. Comparative
evaluation of equipotent dose of cisatracurium and atracurium
in pateints undergoing abdominal laparoscopic surgeries. IAR J
Anaes Crit Care. 2021;2(1):1-6.

https://doi.org/10.47310/iarjacc.2021.v02i01.001

Thukral S, Panditrao M, Panditrao M and Punia S. Comparison
of cis-atracurium with atracurium for balanced general
anaesthesia: A randomized double blinded controlled study.
MedPulse Int J Anesthesiol. 2018;8(2):108112.

Athaluri VV, Sree MS and Mallepogu TK. Comparision of
atracurium versus cisatracurium regarding onset time, intubating
conditions and haemodynamic parameters during general
anaesthesia. Int J Sci Stud. 2019;7(5):37-43.

Mohanty AK, Sarangi CR, Routray SS and Pattanaik A.
Cisatracurium in different doses verses atracurium during
general anaesthesia for thyroid surgery: A comparative study.
J Med Sci Clin Res. 2018;6(7):97-103.

43



Harle, et al.: Efficacy of atracurium versus cisatracurium

https://doi.org/10.18535/jmscr/v6i7.17 hemodynamic effects of atracurium and cisatracurium in
24. Jammar P, Pathak DG, Begum | and Chauhan RC. A clinical patients undergoing coronary artery bypass grafting. J Iran Soc
comparative study of two intubating doses of cis-atracurium Anaesthesiol Inten Care. 2008;30(61):56-66.
during anaesthesia for gynaecological surgery. Int J Basic Clin 28. Movafegh A, Amini S, Sharifnia H, Torkamandi H, Hayatshahi
Pharmacol. 2017;6(5):1206-1210. A and Javadi M. Cost analysis and safety comparison of
https://doi.org/10.18203/23192003.ijbcp20171677 cisatracurium and atracurium in patients undergoing general
thesia. Eur Rev Med Ph | Sci. 2013;17(4):447-450.
25. Subha PD, Jeyalakshmi BK and Ananda M. A prospective anes. esta ur. ev Med Pharmacol Sci. 2013;17(4) S0
randomized comparative study of the efficacy of atracurium and 29. Naquib M and Lien CA. Pharmacelogy of Muscle Relaxantsmand
cisatracurium during general anaesthesia. Int J Med Anesthesiol. their Antagonists. Ronald D Miller’s Anaesthesia. Ch. 29. 7" ed.
2020;3(1):122-126. London: Churchill Livinston; 2010. p. 868-890.
https://doi.org/10.33545/26643766.2020.v3.i1b.80 30. Basta SJ, Ali HH, Savarese JJ, Sunder N, Gionfriddo M,
. . . . . Cloutier G, et al. Clinical pharmacology of atracurium besylate
26. BfakhSh' RG,Nalgane:)IA, I\Iiloglte Sl\(ljandAthwallar\]G.Ctomngrlsor} (BW 33A): A new non-depolarizing muscle relaxant. Anesth
of neuromuscular blockade and recovery characterstics o Analg. 1982:61(9):723-729.

cisatracurium besylate versus atracurium besylate in adult ] . ) )

surgical patients. J Med Sci Clin Res. 2016;4(12):14613-14621.  31- EFQPQIGU:“‘ WanlgN'”Q?f'-'?nth'ng_Quagi Li, Jur}t: Gao, F_’c:jng
) . i . inical pharmacology of cisatracurium during nitrous oxide-

https://dx.doi.org/10.18535/jmscr/v4i12.52 propofol anesthesia in children. Journal of Clinical Anesthesia.

27. Yazdanian F, Ghandi | and Toutounchi Z. Comparison of 2008;20.6: 411- 4.

Authors’ Contributions:

PH- Interpreted the results, reviewed the literature, and manuscript preparation; PG- Concept and design of the study, prepared first draft, and supervision;

AG- Interpretation and revision of manuscript; NJ- Concept, coordination, interpretation,statistical analysis and preparation of manuscript; DK- Proofreading and
revision of manuscript.

Work attributed to:
Gajra Raja Medical College, Gwalior - 474 009, Madhya Pradesh, India.

ORCID ID:

Dr. Priyanka Harle- "= https://orcid.org/0000-0002-5796-2337
Dr. Preeti Goyal- " https://orcid.org/0000-0002-6057-4781

Dr. Abhishek Gupta- ' https://orcid.org/0000-0002-0355-4098
Dr. Namrata Jain- ' https://orcid.org/0000-0002-2212-4296
Dr. Dilip Kothari- * https://orcid.org/0000-0001-8207-1838

Source of Funding: None, Conflicts of Interest: None.

44 Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11



