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ARTICLE INFO Abstract

Background. Induction of general anesthesia may cause hemodynamic instability.
Article History: Remifentanil is often prescribed to suppress the hemodynamic response to anesthesia.
Received: 18 May 2022 The aim of this study was to investigate the effect of remifentanil on hemodynamic
Accepted: 3 Jul 2022 response to induction of anesthesia with propofol fentanyl or propofol ketamine and
ePublished: 6 Aug 2022 laryngeal mask airway (LMA) insertion.

Methods. This double-blind randomized clinical trial study was performed on 44
Keywords: candidates for cataract surgery in Feyz Hospital, Isfahan, Iran from March to June 2020.
e Laryngeal mask Patients were randomly assigned into two groups using random allocation software.
e Hemodynamics The first group received 1 mcg/kg fentanyl and the second group received 0.5 mg/kg
e Ketamine ketamine. Also, both groups received 1 mg/kg propofol and 0.5 mcg/kg remifentanil
e Propofol Remifentanil intravenously. Hemodynamic parameters were measured and recorded at study times,
e Cataract surgery and the results were analyzed statistically.

Results. The mean age (P=0.199), weight (P=0.050), height (P=0.9), and frequency
distribution of gender (0.763) and American Society of Anesthesiologists (ASA) score
(0.069) were not significantly different between the two groups. Systolic blood pressure
(SBP), diastolic blood pressure (DBP), and mean arterial pressure (MAP) in fentanyl
group were significantly lower than the ketamine group immediately before LMA
insertion, as well as 1, 3, and 5 minutes after LMA insertion (P <0.050). In addition, the
mean heart rate (HR) in the fentanyl group decreased significantly at different time
(P<0.001), but no significant difference was observed in ketamine group (P=0.056). In
addition, the mean HR did not differ significantly between the two groups in any of the
follow-up times (P>0.050).

Conclusion. Intravenous administration of remifentanil in induction of anesthesia with
propofol-ketamine and propofol-fentanyl reduced changes in hemodynamic responses
to LMA insertion. This hemodynamic stability was increased by adding remifentanil to
the propofol-ketamine combination.

Practical Implications. Remifentanil is associated with weakening of hemodynamic
responses to LMA insertion in induction of anesthesia with propofol and ketamine or
propofol and fentanyl; this effect can be associated with safety in cardiac patients.
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Extended Abstract

Background

Laryngeal mask airway (LMA) is a medical device
that maintains the patient's airway during anesthesia
or when the patient is unconscious. LMA insertion
should be done after adequate anesthesia. Induction
of anesthesia is usually done with propofol. When
propofol is used as the only drug to induce
anesthesia, doses higher than 3 mg/kg are needed for
LMA insertion. Increasing the dose of propofol is
not desirable due to its dose-dependent
cardiorespiratory suppressive effects. To reduce the
complications, propofol is combined with ketamine
(Ketofol). Hemodynamic stability can be maintained
by using Ketofol. Remifentanil is a piperidine
derivative that has a strong tendency to bind to mu-
opioid receptors. Remifentanil has a very short
duration of action due to its rapid degradation by
tissue and blood esterases, and therefore it is unique.
Remifentanil can reduce hemodynamic changes
caused by laryngoscopy and tracheal intubation.

Methods

This randomized, double-blind clinical trial was
conducted on 44 patients candidate for cataract
surgery. Inclusion criteria were volunteers aged over
30 years meeting the Class I and II American Society
of Anesthesiologists (ASA) criteria for cataract
surgery by general anesthesia. In addition, patients
with a risk of aspiration (full stomach,
gastroesophageal reflux disease, pregnancy), weight
less than 40 or more than 110 kg, oral and airway
pathology, inappropriate pulmonary compliance,
high airway resistance, cervical vertebral disease,
sensitivity to any of the anesthetic drugs, history of
musculoskeletal diseases, and allergies to anesthesia
drugs were excluded from the study. In case of any
complications causing cancellation or change of
anesthesia plan, the patient was excluded from the
study and replaced with another sample.
In this study, patients, surgeons, anesthesiologists
were unaware of the drug grouping of patients.
Patients were randomly assigned into two groups
using  random  allocation  software. = The
anesthesiology nurse, who was not a member of the
research team, prepared the drugs, coded the
syringes, and gave them to the anesthesiologist. In

the first group (F), syringe no. 1 containing fentanyl
1 wkg and in the second group (K) syringe no. 2
containing ketamine 0.5 mg/kg were administered.
Then, in both groups, syringes 3 and 4 containing
propofol 1 mg/kg and remifentanil 0.5 w/kg were
injected, respectively. Remifentanil was injected 30
seconds before the LMA insertion. Remifentanil was
injected 30 seconds before the LMA insertion. In this
study, using Brain technique, an experienced
anesthesiologist who was not aware of the type of
drugs and grouping of patients, used LMA
disposable size 3 for women and size 4 for men. The
suitable location of LMA was determined by
examining bilateral chest movements. End tidal
carbon dioxide (EtCO2), peripheral artery oxygen
saturation, and breathing noises were evaluated and
confirmed by stethoscope. Before induction of
anesthesia, heart rate (HR), systolic blood pressure
(SBP), diastolic blood pressure (DBP), and mean
arterial pressure (MAP) were recorded. These
measurements were repeated and recorded at 1
minute after induction of anesthesia, immediately
before LMA insertion, as well as 1, 3, and 5 minutes
after LMA insertion.

Results

The collected data were entered into SPSS
software version 21. The data were presented as
standard deviationtmean or frequency (frequency
percentage). According to the results of
Kolmogorov-Smirnov test based on normality of
data distribution, independent T-test was used to
compare the mean of quantitative variables between
the two groups at each of the studied times. To
compare the mean of quantitative variables over
time in each of the studied groups, repeated
measures analysis of variance (ANOVA) was used.
Chi-square test was used to compare the frequency
distribution of qualitative variables between the two
groups. In all analyses, a significant level of less than
0.05 was considered. In the present study, the
ketamine group included 10 (45.5%) females and 12
(64.5%) males with mean age of 10.30+45.63 years
and the fentanyl group included 11 (50%) females
and 11 (50%) males with a mean age of 14.39+34.68
years. The results showed no significant difference in
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the study groups based on demographic variables,
including mean age (P=0.199), weight (P=0.050),
height (P=0.9) and frequency distribution of gender
(0.763) and ASA score (0.069). On the other hand,
SBP, DBP, and MAP in the fentanyl group were
significantly lower than the ketamine group
immediately before LMA insertion, as well as 1, 3,
and 5 minutes after LMA insertion (P<0.050). In
addition, the mean HR in the fentanyl group
decreased significantly at different times (P<0.001),
but no significant difference was observed in
ketamine group (P=0.056). In addition, the mean HR
did not differ significantly between the two groups in
any of the follow-up times (P>0.050).

Conclusion

Based on the results of the present study,
intravenous administration of remifentanil in
induction of anesthesia with propofol-ketamine and
propofol-fentanyl reduced changes in hemodynamic
responses to LMA insertion. This hemodynamic
stability was increased by adding remifentanil to the
propofol-ketamine combination. Administration of
remifentanil by weakening hemodynamic responses
to LMA insertion in patients with heart diseases can
be associated with immunity.
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