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Comparison of the Clinical Efficacies of Fentanyl, Esmolol and
Lidocaine in Preventing the Hemodynamic Responses to
Endotracheal Intubation and Extubation

Habib Bostan?, Ahmet Eroglu® ¢

Abstract

Background: We compared the efficacy of intravenous fentanyl,
esmolol and lidocaine in preventing hemodynamic response to la-
ryngoscopy, endotracheal intubation and extubation in abdominal
surgeries.

Methods: A hundred and twenty patients (aging from 18 to 65,
ASA class I or II, Mallampati grade I) were randomly divided
into 4 groups. Fentanyl 1pg kg (n = 30), Esmolol 1 mg kg (n =
30), Lidocaine 1 mg kg' (n = 30) and NaCl 0.9% 10 mL (Control
group, n = 30) were administered before induction and extubation.
Heart rate, systolic arterial pressure and diastolic arterial pressure
were recorded before anesthesia induction and at laryngoscopy, at
1st, 3rd ,5th and 10th minutes of intubation, and then at the end of
surgery before extubation, and at 1st, 3rd, 5th, and 10th minutes
following extubation. Amounts of the administered drugs and side
effects were recorded.

Results: The heart rates and the arterial blood pressures values of
the study groups after intubation and extubation were lower than
those in the control group (P < 0.01). The heart rates, the systolic
and diastolic arterial blood pressure values after intubation and ex-
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tubation at 1st, 3th, and Sth minutes were significantly lower in
esmolol group when compared to fentanyl and lidocaine groups (P
< 0.05). In all other measurement times, there was no any different
of hemodynamic among the three groups.

Conclusions: When administered before induction and emergency
of anesthesia 1 mg kg of esmolol and lidocaine, and 1pg kg' of
fentanyl are effective in suppressing the hemodynamic response
to laryngoscopy, intubation and extubation. Esmolol may be more
effective to prevent those responses comparing fentanyl and lido-
caine. Furthermore studies regarding the dose of those drugs should
be required.

Keywords: Hemodynamic response; Intubation; Extubation; Es-
molol; Lidocaine; Fentanyl

Introduction

Laryngeal, tracheal and bronchial receptors are stimulated
by mechanical and chemical irritants during laryngoscopy,
intubation and extubation [1]. The reflex increase in sym-
pathoadrenergic activity caused by these manipulations
leads to an increase in catecholamine release, arterial blood
pressure and heart rate. This response may lead to increased
morbidity and life threatening complications in patients with
intracranial and cardiovascular problems [2, 3]. Both intra-
venous and topical local anesthetics, a-adrenergic blockers,
B-adrenergic blockers, calcium-channel blockers, vasodila-
tors and opioids have been used to prevent those responses,
resulting in different side effects [4-7]. Some of these side
effects including increased sedation, difficulty in coughing
and swallowing limit their use during extubation. Such com-
plications may cause delayed discharge of the patient from
the operating room or postanesthetic care unit.

In this study we aimed to compare the clinical efficacies
of fentanyl, lidocaine and esmolol in preventing the hemody-
namic responses to laryngoscopy, intubation and extubation.
There are previous studies evaluating effects of fentanyl, li-
docaine and esmolol to laryngeal stimulation. However since
preservation of laryngeal reflexes is important to provide a
safe and efficient postanesthesia care for the patient, we also
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Table 1. Patient Demographics (P > 0.05)

Fentanyl group Esmolol group Lidocaine group Control group
(n=30) (n=230) (m=30) (m=30)
Age (years) 387154 39.2+16.3 40.5+12,6 39.9+14.6
Weight (kg) 68.8+9.5 67.6+11.5 72.1+10.7 70.7+11.6
Height (cm) 168 £ 15 165+ 12 166 + 14 169 £ 16
ASA (1/2) 16/14 17/13 15/15 14/16
Sex (M/F) 17/13 15/15 13/17 16/14

evaluated these drugs during periextubation period.

Materials and Methods

A hundred and twenty patients were enrolled in this prospec-
tive clinical study. Ethical committee approval was obtained
from the Ethical Committee of Karadeniz Technical Univer-
sity, Faculty of Medicine. All patients gave written informed
consent.

Inclusion criteria were: ASA class I or II, age range 18
- 65, oropharyngeal anatomy of Mallampati class I and any
operation other than cardiac surgery performed under gen-
eral anesthesia with endotracheal intubation.

Exclusion criteria were: morbid obesity, cardiac and
respiratory disease, a history of allergy to the study drugs,
antihypertensive medication, opioids and/or sedative medi-
cation use, history of difficult intubation and laryngoscopy
time over 30 seconds.

Premedication was none. Electrocardiograms, noninva-
sive blood pressures and peripheral oxygen saturations of the
patients were monitorized. Patients were randomly divided
to 4 groups, and the study solution (10 mL) was blindly ad-
ministered. The groups were organized as follows:

Fentanyl group (Group F, n =30): Intravenous (IV) Fen-
tanyl 1 ug kg! was administered before intubation and ex-
tubation.

Esmolol group (Group E, n = 30): Esmolol Img kg' IV
was administered before intubation and extubation.

Lidocaine group (Group L, n = 30): Lidocaine 1mg kg'!
IV was administered before intubation and extubation.

Control group (Group C, n = 30): 10 mL of isotonic
NaCl IV was administered before intubation and extubation.

The study was done in a double blind fashion. The pa-
tients were numbered consecutively from 1 to 120. Only the
leading author knew the drugs in the injectors and to which
patient they were administered. The people who applied the
drugs or who recorded the data did not know the contents of
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the injectors. The drugs were given in a dose of 0.1 ml kg!
in 10 mL solutions and were applied in 20 seconds using the
IV line. After the administration of the study drugs, 5 mg kg™!
tiopenthal and 0.1 mg kg™ vecuronium were used for anes-
thesia induction. A gas mixture of 40 % oxygen, 60 % nitrous
oxide and 1.5 - 2 % sevoflurane was used for ventilation. La-
ryngoscopy and intubation were carried out after a response
of 0 to Train-of-Four was detected. Anesthesia maintenance
was provided using a gas mixture of 40 % oxygen, 60 %
nitrous oxide and 1.5 - 2 % sevoflurane. During endotracheal
intubation, systolic arterial blood pressure (SAP), diastolic
arterial blood pressure (DAP) and heart rates (HR) were re-
corded before anesthesia induction, at laryngoscopy, and af-
ter intubation at 1st, 3rd, 5th, and 10th minutes.

After surgery, when the TOF ratio was %, the inhalation
agent was stopped and the patient was ventilated using 100%
O, manually. To prevent the hemodynamic reactions to extu-
bation, the drugs used before anesthesia induction were ad-
ministered with the same doses before extubation, and then 2
minutes the patients were extubated. In the extubation period
the SAP, DAP and HR values of the patients were recorded
before extubation and at 1st, 3rd, 5th, and 10th, minutes after
extubation.

The data were presented as mean + standard deviation
where appropriate. First, Kolmogorov-Smirnov test was
used to determine if the values showed normal distribution.
The values with normal distribution (BP, HR, weight and
height) were analyzed using ANOVA and Dunnett test was
used for post hoc comparison. Nonparametric data were ana-
lyzed using Chi square test. P <0.05 was regarded as statisti-
cally significant.

Results
There were no significant differences among the groups re-

garding patient demographics and ASA classes (Table 1).
The heart rates values of the study groups both after in-
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Figure 1. Heart rates of the groups, (*P < 0.05).

tubation and extubation were lower than those in the control
group (P < 0.01). When the three study groups were com-
pared in respect of heart rates changes the values in the es-
molol group after intubation and extubation at Ist, 3th, and
5th minutes were significantly lower in esmolol group when
compared to fentanyl and lidocaine groups (P < 0.05). In all
other measurement times, there was no any different of heart
rates among the three groups (Fig. 1).

The systolic and diastolic arterial blood pressures values
of the study groups both after intubation and extubation were
lower than those in the control group (P <0.01). The systolic
and diastolic arterial blood pressures values after intubation
and extubation at 1st, 3th, and Sth minutes were significantly
lower in esmolol group when compared to fentanyl and li-
docaine groups (P < 0.05). In all other measurement times,
there was no any different of arterial blood pressures among
the three groups (Fig. 2A, 2B).
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When all groups were compared at the aspect of the side
effects or complications developed in the intubation and ex-
tubation period, no significant difference among the groups
was determined.

Discussion

We aimed to compare a beta blocker like esmolol, an opioid
like fentanyl and a local anesthetic like lidocaine regarding
their use during laryngoscopy, intubation and extubation to
provide a smooth intubation and extubation and a safe post-
anesthetic care period. This study showed that 1 mg kg of
esmolol and lidocaine, and 1pug kg of fentanyl administered
before both induction and emergency of anesthesia decrease
the hemodynamic responses to laryngoscopy, intubation and
extubation. Esmolol is more effective to prevent this hemo-
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Figure 2. A: SAP values of the groups, *P < 0.05; B: DAP values of the groups, *P < 0.05.
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dynamic responses when compared fentanyl and lidocaine.

It is thought that fentanyl suppresses the hemodynamic
response by increasing the depth of anesthesia and decreas-
ing the sympathetic discharge [8]. Kautto et al. [9] found that
2 pg kg of fentanyl administration 3.5 minutes before la-
ryngoscopy and endotracheal intubation only decreased the
heart rate but 6 pg kg_fentanyl decreased both the heart rate
and the blood pressure. There is little data in the literature
about the use of fentanyl to prevent the increase in heart rate
and blood pressure during extubation. In a randomized, dou-
ble-blind study to examine the effects of intravenous fentan-
yl (1 to 2 pg kg ) on hemodynamic changes during tracheal
extubation and emergence from anesthesia in 60 ASA physi-
cal status I or II patients undergoing elective gynecological
surgery. In the study Nishina and collegues [10] reported
that a bolus dose of intravenous fentanyl 2 ug kg given at
the time of peritoneal closure was of value in attenuating the
cardiovascular changes associated with tracheal extubation
and emergence from anesthesia, and that this treatment did
not prolong the recovery. In our study the administration of
fentanyl 1 pug kg, both before intubation and extubation de-
pressed the increase in heart rate and systolic arterial blood
pressures when compared the control group. We did not ob-
serve any complications or prolongation of the recovery in
those patients.

Esmolol has been used in general anesthesia for hemo-
dynamic stability at intubation and during surgical period.
Furthermore, esmolol has been used to prevent the HR and
BP increase due to airway irritation during extubation. Par-
nass and collegues [11] used 100 and 200 mg esmolol and
found that both doses were enough to suppress HR and BP
when compared to the controls, and they did not found any
difference between the treatment groups. Korpinen and col-
legues[12] reported that the administration of esmolol 2 mg
kg! IV 2 minutes before laryngoscopy and intubation sup-
pressed the increase in heart rates but not in arterial blood
pressures.

Keskin and collegues [13] administered esmolol 500 pg
kg! IV bolus before extubation and infused 200 ug kg es-
molol in 4 minutes after extubation and they concluded that
it was effective in controlling the BP and HR during extuba-
tion. Ersin and collegues [14] reported that IV Esmolol dose
of 1.5 mg kg'! was effective in preventing the hemodynamic
response when administered 3 minutes before extubation. In
other studies esmololol is found to decrease the DAP less
than SAP and this resulted in a better control of the systemic
blood pressure and HR [15, 16]. In our study, administration
of 1 mg kg of esmolol both before intubation and extuba-
tion suppressed the increase in heart rates and arterial blood
pressures following intubation or extubation when com-
pared the control group. In addition, we observed that the
HR and BP values of the esmolol group were significantly
lower compared to the lidocaine and fentanyl group.

Lidocaine has used for hemodynamic stability during
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general anesthesia. At serum concentrations higher than 5
mg mL™, lidocaine causes suppression of cardiovascular
system, central nervous system and cough reflex [14]. Ba-
sagan and collegues [6] compared lidocaine, diltiazem and
verapamil regarding their effectiveness in prevention of the
hemodynamic response to intubation and used lidocaine in a
dose of 1 mg kg in their study. They recorded the increases
in MAP and DAP values during and 2 minutes after intuba-
tion. They found that the increase in SAP, DAP and MAP
values 1 minute after intubation were less than the controls.
Kelsaka and collegues [5] investigated the effects of lido-
caine, magnesium and fentanyl on the hemodynamical re-
sponse to laryngoscopy and intubation. They reported that
the SAP, DAP and MAP values returned to preintubation
levels just 1 minute after intubation and were even lower at
postintubation 3rd and 5th minutes when compared to the
controls. Mikawa and colleagues [17] investigated the sup-
pressive effect of lidocaine on cough reflex and compared
lidocaine and verapamil. They found that lidocaine infusion
during extubation suppressed hypertension and tachycardia
but was insufficient to suppress the increase in plasma cat-
echolamine concentrations. Similarly, we observed that lido-
caine 1 mg kg ! administered in our study before intubation
and extubation suppressed the increase in HR and BP when
compared the control group. But lidocaine did not effective
to prevent the hemodynamic responses when compared es-
molol as well as.

Relatively few investigations have been conducted to
compare esmolol, fentanyl and lidocaine to prevent the he-
modynamic responses to laryngoscopy and intubation, but
there is not nay comparison of the drugs for extubation.
Helfman and colleagues [18] compared single bolus of es-
molol, fentanyl and lidocaine in blunting the hemodynamic
responses to laryngoscopy and intubation in noncardiac sur-
gery. They reported that only esmolol provided consistent
and reliable protection against increases in both heart rate
and systolic blood pressure accompanying laryngoscopy
and intubation. In another study, Feng and colleagues [19]
compared fentanyl 3 pg/kg, esmolol 2mg/kg and lidocaine
2 mg/kg for attenuation of cardiovascular response to la-
ryngoscopy and tracheal intubation in noncardiac surgery.
Their results of that study showed that only esmolol could
reliably offer protection against the increase in both HR and
SAP. Ugur and colleagues [20] compared the three drugs in
doses of 1.5 mg/kg of esmolol and lidocaine, and 1 pg/kg
of fentanyl for prevention of tachycardia and hypertension
caused by endotracheal intubation. They concluded that ad-
ministration of esmolol 1.5 mg/kg 2 minutes before intuba-
tion prevents tachycardia and an increase in blood pressures
caused by laryngoscopy and tracheal intubation. In our study
we firstly compared 1 mg/kg of esmolol, 1pg/kg of fentanyl
and 1 mg/kg of lidocaine for the hemodynamic control both
intubation and extubation periods.

In conclusion, when administered before induction and
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emergency of anesthesia 1 mg kg , of esmolol and lido-
caine, and lpg/kg of fentanyl are effective in suppressing
the hemodynamic response to laryngoscopy, intubation and
extubation without complication. Esmolol may be more ef-
fective to prevent those responses comparing fentanyl and
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