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Abstract

Background

The laryngeal mask airway (LMA) is widely used in modern anesthesia practice, and successful insertion requires
adequate suppression of airway reflexes with minimal hemodynamic disturbances. Propofol is considered the standard
induction agent but is associated with hypotension, whereas Etomidate offers cardiovascular stability, though insertion
conditions may be suboptimal.

Aim: To compare the ease of LMA insertion and hemodynamic responses following induction with intravenous
Propofol and Etomidate.

Methods

This prospective randomized double-blind study included 62 ASA I-I1 patients aged 18-50 years, undergoing elective
surgeries at CARE Hospitals, Visakhapatnam. Participants were randomly assigned to receive either Propofol (2 mg/kg;
n=31) or Etomidate (0.3 mg/kg; n=31) for induction. Ease of LMA insertion was evaluated using predefined parameters
(mouth opening, gagging, coughing, head/limb movements, and laryngospasm). Hemodynamic variables (heart rate,
systolic and diastolic blood pressure) were recorded at baseline and 30 seconds post-induction.

Results

The mean age was 32.1 + 8.0 years; both groups were comparable in gender (Propofol 58% male vs. Etomidate 55%
male), weight (61.2 + 9.6 kg vs. 60.4 + 8.8 kg), and ASA status (Grade I: 67.7%, Grade 1I: 32.3%). Propofol achieved
better insertion conditions with higher adequate mouth opening (93.5% vs. 71.0%, p=0.02), absence of gagging (90.3%
vs. 61.3%, p=0.01), and first-attempt success (93.5% vs. 74.2%, p=0.04). However, Propofol caused significant post-
induction hypotension (SBP 124 — 98 mmHg; p<0.001), while Etomidate maintained stable hemodynamics.

Conclusion

Propofol provides better ease of LMA insertion with higher first-attempt success but is associated with significant
hypotension. Etomidate, although hemodynamically stable, offers less favorable insertion conditions. The choice
between the agents should therefore balance airway insertion ease against cardiovascular safety.

Recommendations
Propofol is preferred for healthy patients; Etomidate is recommended in cardiovascularly vulnerable individuals to
balance airway management and hemodynamic stability.
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Introduction innovations in airway management. It bridges the gap

between face mask ventilation and endotracheal
The laryngeal mask airway (LMA), introduced by Brain  intubation, offering a less invasive alternative associated
in 1981, is regarded as one of the most important ~With reduced airway stimulation and improved
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hemodynamic stability during insertion [1]. Successful
placement of the LMA, however, requires adequate
suppression of airway reflexes, sufficient jaw relaxation,
and smooth insertion without complications such as
gagging, coughing, or laryngospasm [2].

A wide range of anesthetic agents has been evaluated for
facilitating LMA insertion, including thiopentone,
propofol, sevoflurane, and etomidate [3]. Propofol, a non-
barbiturate intravenous anesthetic, is considered the agent
of choice due to its rapid onset, predictable recovery, and
reliable suppression of airway reflexes [4]. Despite these
advantages, propofol is associated with dose-dependent
hypotension and respiratory depression, which may be
undesirable in patients with limited cardiovascular reserve
[5].

Etomidate, in contrast, is a short-acting hypnotic with
excellent cardiovascular stability and minimal respiratory
depression [3]. These properties make it particularly
useful in patients at risk of hemodynamic compromise.
Nonetheless, its use has been linked to myoclonus, pain
on injection, and relatively less favorable insertion
conditions, which can limit its applicability for LMA
placement [2,4].

Given the contrasting pharmacological profiles of these
two agents, it is clinically relevant to compare their
effectiveness in achieving optimal insertion conditions for
LMA, while balancing hemodynamic stability [1-5]. The
present randomized double-blind study was undertaken to
evaluate these parameters with intravenous propofol and
etomidate in adult patients undergoing elective surgeries.

Methodology

Study design and setting

This prospective, randomized, double-blind study was
conducted in the Department of Anesthesiology, CARE
Hospitals, Visakhapatnam, between November 2012 and
June 2014.

Study population

Sixty-two adult patients, aged 18-50 years, with
American Society of Anesthesiologists (ASA) physical
status | or I, scheduled for elective surgical procedures
under general anesthesia were included.

Inclusion criteria

e  Age between 18 and 50 years

e ASAgradelorll

e Patients undergoing elective surgeries under
general anesthesia

e  Provision of informed written consent
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Exclusion criteria

e ASAgrade lll or IV

e Patients with  significant  comorbidities
(hypertension,  ischemic  heart  disease,
cerebrovascular disease, diabetes mellitus)

e  Morbid obesity

e  Heavy smokers with irritable airways

e Risk of aspiration (hiatus
gastroesophageal reflux disease)

e Anticipated difficult airway or inability to open
mouth >1.5 cm

hernia,

Randomization and blinding

Patients were randomly allocated into two equal groups
(n=31 each) using a computer-generated randomization
sequence. The allocation sequence was prepared in
advance by an independent statistician and secured in
sequentially numbered, sealed, opaque envelopes to
ensure allocation concealment. Participant enrollment
was performed by a senior anesthesiologist who was not
involved in either drug administration or data collection.
Immediately ~ before  induction, the  primary
anesthesiologist opened the assigned envelope and
administered the designated study drug Etomidate (Group
A) or Propofol (Group B). The investigator responsible
for assessing the ease of LMA insertion and recording
hemodynamic variables remained blinded to group
allocation. All patients were also blinded to the
intervention they received.

Interventions

All patients were kept fasting overnight and premedicated
with oral alprazolam (0.5 mg) and ranitidine (150 mg) on
the night before surgery. Standard intraoperative
monitoring included heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean
arterial pressure (MAP), pulse oximetry, and end-tidal
CO:a.

Premedication included intravenous midazolam (0.03
mg/kg) and fentanyl (2 pg/kg). Induction was performed
with either:

Etomidate group (n=31): 0.3 mg/kg Etomidate (diluted
to 1 mg/ml)

Propofol group (n=31): 2 mg/kg Propofol

After 30 seconds, an LMA of appropriate size was
inserted by the blinded investigator.

Outcome measures

Primary outcomes
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Ease of LMA insertion (adequate mouth opening, absence
of gagging/coughing, absence of head/limb movement,
absence of laryngospasm) and overall insertion score.

Secondary outcomes

Number of attempts required for successful insertion, and
changes in hemodynamic parameters (HR, SBP, DBP,
MAP) before and 30 seconds after induction.

Sample size calculation

Based on previous comparative studies evaluating
Propofol and Etomidate for LMA insertion, a minimum of
31 patients per group was calculated to achieve a
statistical power of 90% and a confidence level of 95%,
considering an expected 25% difference in insertion ease
and hemodynamic variability between the groups [10,11].

Statistical analysis

Data were analyzed using Minitab version 16. Continuous
variables were expressed as mean + SD and compared
using the Student’s t-test. Categorical variables were
expressed as frequencies and percentages and analyzed
using the Chi-square or Fisher’s exact test. A p-value
<0.05 was considered statistically significant.

Ethical considerations

Ethical committee approval was obtained from the
Institutional Ethics Committee of CARE Hospitals,
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Visakhapatnam, and written informed consent was
secured from all participants before enrollment.

Results

Participant flow and recruitment

During the study period from November 2012 to June
2014, atotal of 70 patients scheduled for elective surgeries
under general anesthesia at CARE Hospitals,
Visakhapatnam, were screened for eligibility. Of these, 8
patients were excluded: 4 did not meet the inclusion
criteria, 2 declined to participate, and 2 had anticipated
difficult airways. The remaining 62 eligible participants
were randomly assigned to one of two groups:

Propofol group (n = 31): Received intravenous Propofol
2 mg/kg

Etomidate group (n =
Etomidate 0.3 mg/kg

All randomized participants received the allocated
intervention and were analysed for the primary outcome
(ease of LMA insertion) and secondary outcomes
(hemodynamic responses). There were no dropouts or
protocol deviations, and all data were included in the final
analysis(Figure 1).

31): Received intravenous

Follow-up

Intra-operative hemodynamic parameters were recorded
up to 30 seconds post-induction; there was no
postoperative follow-up phase since the study outcomes
were immediate and intra-operative.
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Figure 1. Participant flow diagram

A total of 62 patients were enrolled and randomly
allocated into two groups: Propofol (n=31) and Etomidate
(n=31). Both groups were comparable with respect to

distribution, weight, and ASA physical status (Table 1,
Figure 2). No statistically significant differences were
observed, confirming that the groups were homogenous at

demographic characteristics, including age, gender baseline.

Table 1. Demographic profile of study participants (n = 62)
Variable Propofol Group (n=31) atggl)date Group p-value
Age (years, Mean + SD) | 32.4+8.2 31.7+7.9 0.72
Gender (M/F) 18/13 17/14 0.79
Weight (kg, Mean + SD) | 61.2+9.6 60.4+8.8 0.65
ASA Grade | / 11 21/10 20/11 0.84

No significant demographic differences were observed between groups, ensuring comparability.
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Figure 2: Demographic profile of study participants

Ease of LMA insertion

Assessment of insertion conditions demonstrated that
Propofol provided more favorable conditions compared
with Etomidate. Adequate mouth opening was achieved in
93.5% of patients in the Propofol group versus 71.0% in

Table 2. Ease of LMA insertion parameters

the Etomidate group (p=0.02). Similarly, absence of
gagging (90.3% vs. 61.3%, p=0.01), absence of coughing
(87.1% vs. 64.5%, p=0.03), and absence of head or limb
movements (83.9% vs. 58.1%, p=0.04) were significantly
more common with Propofol. Laryngospasm was rare in
both groups, with no significant difference (Table 2,
Figure 3).

Insertion Condition Propofol Group (n=31) I(Entggll)date Group p-value

g‘deqflate Mouth | 59 (93 506) 22 (71.0%) 0.02*
pening

Absence of Gagging 28 (90.3%) 19 (61.3%) 0.01*

Absence of Coughing 27 (87.1%) 20 (64.5%) 0.03*

ms\fgce of Head/Limb | »¢ g3 995 18 (58.1%) 0.04*

No Laryngospasm 31 (100%) 30 (96.8%) NS

Propofol showed significantly better insertion conditions compared with Etomidate.
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Figure 3. Ease of LMA insertion parameters
Number of attempts and overall ease score 6.5% of Propofol patients, whereas 22.6% of Etomidate
patients needed a repeat attempt (p=0.03). The overall
ease of insertion score (>3) was also significantly better in
the Propofol group (90.3% vs. 64.5%, p=0.02) (Table 3,
Figure 4).

First-attempt success of LMA insertion was higher in the
Propofol group (93.5%) compared to the Etomidate group
(74.2%) (p=0.04). A second attempt was required in only

Table 3. Number of attempts and overall ease score

Variable Propofol Group (n=31) I(Entggl)date Group p-value
Successful at 1st attempt | 29 (93.5%) 23 (74.2%) 0.04*
Required 2nd attempt 2 (6.5%) 7 (22.6%) 0.03*
Overall Ease Score > 3 28 (90.3%) 20 (64.5%) 0.02*

Ease of LMA insertion was significantly higher with Propofol, with fewer repeat attempts needed.
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Figure 4. Number of attempts and overall ease score

Hemodynamic parameters

Hemodynamic monitoring revealed contrasting patterns
between the two agents. Propofol was associated with a
marked and statistically significant reduction in both

systolic and diastolic blood pressure post-induction
(p<0.001 for both). Conversely, Etomidate maintained
near-baseline values, with no significant decline observed
in SBP or DBP. Heart rate remained stable in both groups,
without significant intragroup variation (Table 4).

Table 4. Hemodynamic parameters
Parameter (Mean + SD) | Baseline Post-Induction (30 sec) | p-value (within group)
Propofol - SBP 124 + 12 98+10 | <0.001*
(mmHg)
Etomidate - SBP 123 +11 118 + 12 0.08 (NS)
(mmHg)
Propofol - DBP 78+8 64+7 <0.001*
(mmHg)
Etomidate - DBP 7749 74 +8 0.12 (NS)
(mmHg)
Propofol - HR
(beats/min) 84+9 %10 000 1)
Etomidate - HR
(beats/min) 83+8 85+9 0.14 (NS)

Propofol caused a significant fall in systolic and diastolic blood pressure, whereas

hemodynamics.

Discussion

This prospective, randomized, double-blind study
compared Propofol and Etomidate for ease of laryngeal
mask airway (LMA) insertion and peri-induction
hemodynamic responses in adult patients undergoing
elective procedures. The findings reveal a clear balance
between airway management efficacy and cardiovascular

Etomidate maintained stable
stability: Propofol ensured easier LMA insertion, whereas

Etomidate preserved superior hemodynamic stability.

Ease of LMA insertion

Propofol consistently produced better insertion conditions,
characterized by greater jaw relaxation, minimal gagging,
and fewer movement responses. These advantages stem
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from its strong depressant effect on airway reflexes, which
enhances oropharyngeal compliance and facilitates
smooth insertion [6,8]. Etomidate, in contrast, showed
less favorable insertion conditions, likely due to its
weaker suppression of airway reflexes and the presence of
excitatory motor activity such as myoclonus [9,11].

The higher first-attempt success rate with Propofol (93.5%

Vvs. 74.2%) underscores its clinical advantage, particularly
where rapid and atraumatic airway establishment is
crucial. Consistent findings across multiple controlled
trials further validate Propofol’s reliability in producing
optimal conditions for LMA insertion [9,11].

Hemodynamic stability

Although Propofol demonstrated superiority in insertion
ease, it was associated with significant reductions in
systolic and diastolic blood pressures after induction,
consistent with its known vasodilatory and myocardial
depressant properties [6,8,10]. These effects arise from
inhibition of sympathetic vasoconstrictor activity and
decreased myocardial contractility. While well-tolerated
in healthy individuals, these changes may pose risks in
patients with limited cardiovascular reserve.

Etomidate maintained near-baseline hemodynamic
parameters throughout the peri-induction period, owing to
its minimal effect on sympathetic tone and myocardial
function [7,12]. This stability renders it a preferred choice
for induction in patients with ischemic heart disease,
impaired ventricular function, or hemodynamic fragility

[71.
Clinical implications

In young, normotensive patients undergoing elective
procedures, Propofol remains the preferred agent for its
superior insertion profile and higher first-attempt success
rate. However, in individuals with cardiovascular
compromise or predisposition to hypotension, Etomidate
provides a safer alternative with acceptable insertion
conditions.

An evolving approach involves co-induction or drug
combination regimens aimed at balancing airway reflex
suppression and hemodynamic stability. Protocols
combining Etomidate with Propofol or ketamine
(“Ketofol”) have shown promising results in maintaining
cardiovascular equilibrium while achieving adequate
insertion conditions [7,8,10]. Future investigations into
these balanced regimens may help tailor induction
strategies to individual patient needs and procedural
requirements.
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Generalizability

The findings of this study can be generalized primarily to
adult patients aged 18-50 years with ASA physical status
I-11 undergoing elective procedures. Since individuals
with significant comorbidities, elderly patients, and those
at higher anesthetic risk were excluded, the applicability
of results to broader populations remains limited. Further
multicentric studies with diverse age groups and
comorbidity profiles are warranted to validate and expand
these conclusions across different clinical settings.

Conclusion

This randomized double-blind study demonstrated that
Propofol provides superior conditions for laryngeal mask
airway (LMA) insertion, with significantly higher first-
attempt success rates and smoother insertion parameters
compared to Etomidate. However, these advantages were
accompanied by a marked reduction in systolic and
diastolic blood pressures, reflecting Propofol’s propensity
to cause hypotension. In contrast, Etomidate preserved
cardiovascular stability but was associated with
suboptimal insertion conditions, requiring more attempts
for successful placement. Thus, Propofol may be the
induction agent of choice in healthy, hemodynamically
stable patients, whereas Etomidate offers a safer
alternative in individuals at risk of hypotension or with
cardiovascular compromise.

Limitations

The present study was limited to ASA I-I1 patients aged
18-50 years, excluding those with major comorbidities.
Thus, the generalizability of findings to elderly or high-
risk populations is limited. Recovery characteristics and
postoperative adverse effects such as nausea, vomiting, or
myoclonus were not systematically assessed. Future
studies with larger sample sizes and broader patient
populations are warranted.

Recommendations

Based on the study findings, Propofol should be preferred
as the induction agent in young, healthy individuals
undergoing elective surgeries, as it ensures smoother
laryngeal mask airway insertion and higher first-attempt
success rates. However, clinicians must remain cautious
of its significant hypotensive effects, particularly in
patients with compromised cardiovascular status. In
contrast, Etomidate is recommended for individuals with
ischemic heart disease, hypovolemia, or those at risk of
peri-induction hypotension, given its ability to maintain
hemodynamic stability. An individualized approach,
considering patient comorbidities, surgical context, and
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anesthetic risks, is advised. Combination regimens may
further optimize insertion ease and cardiovascular safety.
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