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The aim of the study is to compare intubating conditions using rocuronium with gold standard
relaxant suxamethonium and to evaluate intubating conditions with rocuronium using ‘the
timing principle’. This study was carried out in the department of Anaesthesiology, Patients
posted for elective general surgical procedure were included in study. In this study, 96.7%
patients in group I (Sch) exhibited excellent intubating conditions. In group II only 63.3%
patients exhibited excellent intubating conditions, where timing principle is not followed. In
group III and group IV 100% and 96.7% patients exhibited excellent intubating conditions
respectively. Good intubating conditions were found in 3.3%, 36.6% and 3.3% patients in
group I (Sch), group II and group IV respectively. The excellent and good intubating conditions
were considered acceptable whereas the fair and poor intubating conditions were
unacceptable. To conclude rocuronium bromide can be considered as an alternative to
suxamethonium even if rapid sequence intubation is required.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Introduction of newer inhalational agents and muscle agents
and muscle relaxants have refined and improved the anaesthetic
practice. Thereby it contributes for advanced medical and
healthcare facility to human population.
Rapid and safe endotracheal intubation is of paramount
importance in the practice of general anaesthesia. The ease with
which endotracheal intubation is performed depends upon the
degree of muscle relaxation, depth of anaesthesia and the skill of
anaesthesiologist.
Aspiration of gastric contents, during induction of anaesthesia
is a major factor contributing anaesthetic morbidity and mortality.
Endotracheal intubation becomes mandatory to avoid this
complication. Theoretically use of muscle relaxant with faster onset
would reduce the risk of these effects and so the morbidity.
Traditionally, suxamethonium allowed a rapid sequence
induction intubation, the goal of which was to intubate the trachea
and thereby protect the airway within 60-90 seconds of
administration of induction drug. Suxamethonium's rapid onset
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time seemed ideal; moreover, it also had brief duration of
action (5-10 min). However in addition to fasciculations,
suxamethonium has got many side effects such as bradycardia, and
other (dysrrhythmias, hyperkalemia, postoperative myalgia, rise
in intraocular, intragastric, and intracranial pressure, incidence of
prolonged recovery in patients with pseudocholinesterase
deficiency and triggering of malignant hyperthermia.
Because most of the side effects of the suxamethonium reflects
its depolarising mechanism of action. Therefore search for an ideal
muscle relaxant focused on nondepolarising type of relaxants
which has rapid onset lime and offers well to excellent intubating
conditions as rapidly as suxamethonium and which lack above
mentioned side effects.
Unlike suxamethonium, rocuronium has little or no
cardiovascular effects. Thus it is potentially ideal for fast
intubation and probably preferable to suxamethonium.
MATERIALS AND METHODS
This study entitled 'A comparative study of rocuronium &
suxamethonium for tracheal intubation during elective surgical
procedures' was carried out in the Department of Anaesthesiology,
Indira Gandhi Government Medical College and Hospital, Nagpur
during the period Mar 06 to July 07.
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The objectives of the project were to study various properties of
rocuronium:

6. Neuromuscular diseases
7. Medications known to influence neuromuscular function

1. Time of onset of ptosis, (initiation of neuromuscular
blockade)
2. To compare intubating conditions using rocuronium with
gold standard relaxant suxamethonium.
3. To evaluate intubating conditions with rocuronium
bromide in a dose of 0.6 mg/kg at 45 sec and 60 sec using timing
principle.
4. To compare intubating conditions using rocuronium
without following timing principle.
Study population:
Patients posted for elective general surgical procedure
admitted from surgery O.P.D. of I.G.G.M.C and hospital.
Sample size:
Universal sampling was followed. The study was approved by
hospital ethics committee. Patients were explained about the
purpose and procedure and informed risk consent was obtained.

Preoxygenation was done with 100% O2 for 5 min using
magill's circuit.
Thiopentone sodium was used for induction (4-6 mg/kg) in all
four groups. End point of induction was loss of eyelash reflex
Schematic presentation of schedule of drugs 5 minutes
after premedication:
Group I (Sch)
Induction ® Suxamethonium (1.5 mg/kg) ® Laryngoscopy
& intubation 60 sec after relaxant (immediately after induction)
Group II (TR60)
Induction ® Rocuronium (0.6 mg/kg) ® Laryngoscopy &
intubation 60 sec after relaxant (immediately after induction)
Group III (R60)

Inclusion criteria:

Rocuronium (0.6 mg/kg) ® Induction ®
Laryngoscopy &
intubation 60 sec after relaxant (at the onset of ptosis)

ASA grade I/II

Group IV (R45)

Either sex

Rocuronium (0.6 mg/kg) ® Induction ® Laryngoscopy &
intubation 45 sec after relaxant (at the onset of ptosis)

18 -65 yrs
Average weight
Non-obese
Mallampati grade I and II
Normal neck mobility
to be taken for elective general surgical procedures under
general anaesthesia with endotracheal intubation were selected.
Exclusion criteria:
1. ASA grade III/IV
2. Mallampati grade III/IV
3. Anticipated difficulty with airway management
4. Patient with increased risk of aspiration
5. Contraindications to Suxamethonium/ rocuronium

The dose of rocuronium was selected as 0.6 mg/kg (2X ED95) as
previous studies by Cooper R. et al (1990), Huizinga AC et al (1992)
and Puhringer FK (1992) have shown that intubating conditions are
generally excellent or good with this dose [1,2,3].
The dose of Suxamethonium was chosen as 1.5 mg/kg as a
standard intubating dose.
In group III (R60) and group IV (R45) induction is started at the
onset of ptosis. Due to non availability of neuromuscular monitor,
ptosis was selected as a parameter of onset of muscle paralysis.
Laryngoscopy and intubation was attempted by experienced
anaesthesiologist at 60 sec after relaxant in group I, II and 60 and 45
sec after end point of induction in group III and group IV
respectively with proper sized cuffed endotracheal tube.
The intubating condition were evaluated as per following
grading criteria by Kreig et al (1980) [4] and Huizinga et al (1992)
[2].
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Criteria and Score of Intubating Conditions:

Thus acceptable intubating conditions were found in 100%
(120/120) patients studied. None of the patient in the study
required multiple attempts of intubation, neither the condition of
unable to intubate was faced.

Each variable was graded on four point scale (0-3) and given a
score as above and total score was obtained by adding them.
Considering this total intubation score, intubating condition were
labelled as follows:
Grading of Intubation:

The onset time of ptosis ranged between 10-45 seconds. The
mean onset time of ptosis was 22.66 ± 8.04 sec in GR. Ill (R60) and
23.1 ± 7.77 sec in GR. IV (R45).
The excellent and good intubating conditions were taken as
acceptable whereas the fair and poor intubating conditions were
considered as unacceptable. In the event of failure to intubate in the
first attempt oxygenation with 100% O2 continued and intubation
attempted after 30 sec.

The mean onset time of ptosis was comparable in both the
groups.
Table No.2 showing intubating conditions and score

Intraoperatively anaesthesia was maintained with O2 and N2O
(2:3) with halothane or isoflurane and controlled ventilation.
At the end of the surgery residual neuromuscular blockade was
reversed with neostigmine 0.05 mg/kg and glycopyrrolate 10 µg/kg
IV and patient extubated after ensuring adequacy of reversal.
RESULTS
The mean onset time of ptosis was found to be 22.66 (±8.04) sec
in group III (R60) and 23.1(±7.77) sec in group IV (R45). The mean
onset time was comparable in both the groups.
In this study, 96.7% (29/30) patients in group I (Sch) exhibited
excellent intubating conditions. In group II (TR60) only 63.3%
(19/30) patients exhibited excellent intubating conditions, where
timing principle is not followed. In group III (R60) and group IV
(R45) 100% (30/30) and 96.7% (29/30) patients exhibited
excellent intubating conditions respectively. Good intubating
conditions were found in 3.3% (1/30), 36.6% (11/30) and 3.3%
(1/30) patients in group I (Sch), group II (TR60) and group IV (R45)
respectively. The excellent and good intubating conditions were
considered acceptable whereas the fair and poor intubating
conditions were unacceptable.

Jaw relaxation was found to be moderate to good in the groups,
while all patients in group I and group IV showed good jaw
relaxation.
Vocal cords were found to be open in majority of the patients,
only 4 patients in group I, 1 patient in group II and 5 patients in
group IV showed moving vocal cords. W h i l e n o n e to s l i gh t
diaphragmatic movement was observed in group III and group
IV, 9 patients in group II and 1 patient in group I showed mild
coughing.
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Criteria and Score of Intubating Conditions:

The mean intubation score is maximum in group I (sch) that is in
suxamethonium group. It is comparable with that of group III and
group IV (p>0.05)
The mean intubation score in group II (TR60) differs
significantly from group I (sch), group III (R60) and group IV
(R45)(p<0.001).

p <0.001 Highly significant Excellent and Good: Acceptable\
Fair and Poor: Unacceptable
Acceptable intubating conditions were observed in all the
patients studied. Intubating conditions in group I (Sch) and group
IV (R45) were found to be similar with 96.7% patients in both the
group showing excellent intubating conditions. While all the
patients in group III (R60) showed excellent intubating conditions.
Intubating conditions were comparable in group I (Sch), group III
(R60) and group IV (R45).
In group II (TR60) only 63.3 %( 19/30) showed excellent
intubating conditions and 36.6 %
(11/30) showed good
intubating conditions; as timing principle was not followed in this
group.

Table No. 5 showing side effects and complications

Rash was observed in one patient in group II (TR60) and two
patients in group IV (R45).
Injection site oedema was observed in one patient in group III
(R60).
Bradycardia was observed in two patients in group I(sch).
Figure:
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