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Background: Laryngoscopy is an essential part of endotracheal intubation. Direct laryngoscopy
and tracheal intubation are a noxious stimulation that causes significant stress response for
patient. It is this nociceptive response which leads to the changes in the physiologic parameters
of the patient like hemodynamic changes. Therefore, combination of many drugs used with
the primary anesthetic drug in an attempt to minimize the hemodynamic pressor response
associated with intubation while limiting patient risk. Aims and Objectives: Direct laryngoscopy
and tracheal intubation are the nociceptive response which leads to the changes in the
hemodynamic parameters. Study aimed to compare the hemodynamic response of labetalol
and fentanyl with only fentanyl during laryngoscopy and intubation, untoward adverse effects.
Materials and Methods: One hundred and two of either sex, aged between 18 and 65 year
of the American Society of Anesthesiology grade I/Il under general anesthesia divided into
two groups, Group LF and Group F with 51 patients in each. Group LF receives intravenous
0.25 mg/kg labetalol in 10 mL saline 5 min prior and fentanyl 2 ug/kg 3 min before intubation
and Group F receives intravenous normal saline 10 mL 5 min before intubation and 2 ug/kg
fentanyl 3 min before intubation. Changes in heart rate (HR), blood pressure, and saturation of
oxygen in the blood documented in both the groups. Results: In the present study, HR, systolic
blood pressure, diastolic blood pressure, and mean arterial blood pressure were noted down
as before intubation, after intubation, at intubation, immediately after 1, 3, 5, 10, and 15 min
for patients in both the groups. The results obtained from the analysis showed that there was
an increase in parameters of Group F compared to Group LF as after intubation to 15 min due
to stress response and statistically significant (P<0.05) in both the groups. Conclusion: Both
labetalol and fentanyl can be used safely to attenuate the hemodynamic response, but labetalol
and fentanyl combination prove to be more effective in attenuating hemodynamic response.
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clinically as tachycardia and hypertension along with raised

intraocular and intracerebral pressure.'

Direct laryngoscopy and tracheal intubation during general
anesthesia lead to sympathetic stimulation and release of
plasma catecholamines concentration which manifests

An increase in heart rate (HR), together with elevation of
systolic blood pressure (SBP), increases the rate pressure
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product (RPP), thus compromising myocardial contractility
and oxygen supply.? Variety of pretreatments ranging from
topical anesthesia of larynx to administration of several
classes of drugs such as nitroglycerine, B-blockers, and
opioids have been made.

Each technique has its own disadvantages, so many times
multimodal therapy rather than single intervention has been
in practice to attenuate this response.

Labetalol is an antihypertensive alpha-1, beta-1, and beta-2
adrenergic antagonist agent. It lowers the blood pressure by
decreasing systemic vascular resistance (alpha-1 blockade)
whereas reflex tachycardia triggered by vasodilation is
attenuated by simultaneous beta-blockade and cardiac
output remains unchanged.” It has better safety profile
and hemodynamic stability. Hence, labetalol may be the
drug of choice to attenuate the adrenergic response to
laryngoscopy and intubation.

Fentanyl commonly used in conjunction with a primary
anesthetic because it is cost-effective and brings
many other advantages. As a member of the opioid
family, fentanyl is a [l-opioid receptor agonist that is
characterized by high potency, rapid onset, and short
duration of action and produces no histamine release —
thus avoiding the negative cardiovascular effects caused
by such a response.*

Aims and objectives

To compare the haemodynamic response of labetalol
and fentanyl with only fentanyl during laryngoscopy and
intubation under general anaesthesia,to evaluate whether
labetalol and fentanyl combination is better than only
fentanyl with regard to above criteria and to observe any
side effects or complications.

Primary objectives

The primary objectives of this study were to compare
the hemodynamic response of intravenous labetalol plus
fentanyl with only fentanyl during laryngoscopy and
intubation under general anesthesia.

Secondary objectives

The primary objectives of this study were as follows:

1. To evaluate whether labetalol and fentanyl combination
is better than only fentanyl with regard to above criteria

2. 'To observe any side effect or complications.

MATERIALS AND METHODS

A prospective study with sample size of 102 patients
of cither sex, aged between 18 and 65 year, belonging
to American Society of Anesthesiology (ASA) grade I
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and ASA grade II undergoing elective surgery under
general anesthesia enrolled for the study in G.R. Medical
college and J.A. Group of hospitals. Patient giving
informed and written consent to participate in study,
age between 18 and 65 years, patient of either sex, ASA
grade I and ASA grade II are included in the study
and patient’s refusal, emergency surgeries, history of
any significant pulmonary, cardiovascular, hepatorenal
disease, hypertension, and patients on beta-blockers are
excluded from the study.

All patients divided into two groups, Group LF and
Group F with 51 patients in each group. Approval from
the Institutional Ethics Committee taken and informed
consent from the patient obtained.

All the patients were examined a day before surgery to do
complete general, physical, and systemic examination. All
the required routine and special investigations including
complete blood count, random blood sugar, blood urea,
serum creatinine, E.C.G. (above 30 years of age), and chest
X-ray (above 30 year of age) as per hospital protocol were
carried out.

The purpose and protocol of the study were explained to
patients and informed written consent was obtained.

All patients were kept nil orally for at least 6 h before
the procedure. On arrival of the patient in the operation
theater, intravenous access with 18 G cannula was inserted
into the patient’s forearm. All routine monitors including
pulse oximeter, B.P. cuff, and E.C.G were connected
and observations were recorded by multipara monitor
(Mindray Bene view T5 CM 23123727). Preloading was
done with approximately 10 mL/kg of lactated ringer
solution. All the baseline (BO) vitals parameters including
pulse rate, non-invasive SBP, diastolic blood pressure
(DBP), and mean arterial blood pressure (MAP) were
recorded preoperatively. Saturation of oxygen in the
blood (SPO,) was also measured as minimum standard
monitoring protocol but not included for our study
purpose.

Selected 102 patients of ASA Grade I and II scheduled for
surgeries under general anesthesia were randomly divided
into two groups (n=51 each) by envelope method.

Group LF patient receives intravenous 0.25 mg/ kg labetalol
diluted in 10 mL saline 5 min prior and fentanyl 2 ug/kg
3 min before intubation.

Group F patient receives intravenous injection normal
saline 10 mL 5 min before intubation and 2 pug/kg fentanyl
3 min before intubation.
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Heart rate Group F Group LF  t-value P-value
(n=51) (n=51)

T1 (Before 85.43+11.37  85.66+8.63 -0.118 0.908
induction)

T2 (After 83.31+x10.11  71.86+6.53  6.989  <0.0001
induction)

T3 (At 93.45+19.26  73.39+6.53  7.040  <0.0001
intubation)

T4 (1 min) 92.78+18.20 72.88+6.43  7.362  <0.0001
T5 (3 min) 91.13+17.02 71.70+6.73  7.579  <0.0001
T6 (5 min) 88.27+14.39 71.21+6.79  7.652  <0.0001
T7 (10 min) 84.49+11.35  70.45+6.11 7.773  <0.0001
T8 (15 min) 82.80+9.80  70.33+5.94  7.770  <0.0001

SBP Group F Group LF t-value P-value
(n=51) (n=51)

T1 (Before  127.37+12.09 124451227 -1.214  0.2276
induction)

T2 (After 119.86+13.79  109.86%8.93 4345  <0.0001
induction)

T3 (At 129.56+10.09  111.94+8.99 9.311 <0.0001
intubation)

T4 (1 min) 129.03+10.10  112.23+8.44 9.109  <0.0001
T5 (3 min) 127.74+9.72 111.4749.24 8.664  <0.0001
T6 (5 min) 126.92+9.88 109.8048.62 9.318  <0.0001
T7 (10 min)  125.74+9.23 108.60+7.87  10.059  <0.0001
T8 (15 min)  123.98+9.33 108.19+7.68 9.323  <0.0001

DBP Group F Group LF  t-value P-value
(n=51) (n=51)

T1 (Before 87.3316.83  84.56+7.66 1.922 0.057
induction)

T2 (After 79.88+6.97 71.23+6.60  6.427 <0.0001
induction)

T3 (At 85.31£5.79  74.0316.87 8.956 <0.0001
intubation)

T4 (1 min) 84.54+5.86  73.5416.52 8.955  <0.0001
T5 (3 min) 83.43+6.08  72.66+6.11 8.910 <0.0001
T6 (5 min) 82.31+5.81 71.7245.42 9.507 <0.0001
T7 (10 min) 80.58+4.59  70.544548 10.022  <0.0001
T8 (15 min) 79.98+5.00 70.31+5.17 9.596 <0.0001

MAP Group F Group LF  t-value P-value
(n=51) (n=51)

T1 (Before 100.64+8.18  97.88+8.15 1.709 0.057
induction)

T2 (After 93.23+8.74  84.68%6.97 5.965 <0.0001
induction)

T3 (At 100.0146.64 86.68+6.92  9.889 <0.0001
intubation)

T4 (1 min) 99.37+6.66  86.45+6.56  9.863 <0.0001
T5 (3 min) 98.25+6.65  85.60+6.28  9.866 <0.0001
T6 (5 min) 97.23+6.56  84.41+5.71 10.528  <0.0001
T7 (10 min)  95.58+5.61 83.21#5.38  11.352  <0.0001
T8 (15min)  94.64+585 8294540 10.498 <0.0001

MAP: Mean arterial blood pressure

SPO, Group F Group LF  t-value P-value
(n=51) (n=51)

T1 (Before 99.37£0.48  99.47+0.50 1.030 0.3053
induction)

T2 (After 99.39+0.49  99.41+0.49 0.206 0.8371
induction)

T3 (At 99.37£0.48  99.47+0.50 1.030 0.3053
intubation)

T4 (1 min) 99.41£0.49  99.49+0.50 0.816 0.4164
T5 (3 min) 99.37+0.48  99.45+0.50 0.824 0.4117
T6 (5 min) 99.35£0.48  99.47+0.50 1.030 0.3053
T7 (10 min) 99.45£0.50  99.47+0.50 0.000 1.0000
T8 (15 min) 99.33+0.47  99.47+0.50 1.249 0.2146

SPO : Saturation of oxygen in the blood

Characteristics Group LF Group F P-value
Age 45.90+9.65 44.03+9.20 0.3189
Sex (Male/Female) 37114 32/19 0.2899
Weight 60.80+8.11 61.68+5.20 0.5157

Data are expressed in mean+SD, SD: Standard deviation

HR, SBP, DBP, and MAP recorded immediately after
loading doses of labetalol and fentanyl, after induction,
after intubation at 1, 3, 5, 10, and 15 min after induction.

DBP: Diastolic blood pressure

For eligible patient, demographic information collected
and a physical examination was performed. A standardized
anesthesia regimen was followed. After preoxygenation Inj
glycopyrrolate (0.004 mg/kg) will be given. Patients will get
induce with thiopentone sodium (5 mg/kg) and atracutium
(0.5 mg/kg). Intubation done with 8.5 mm and 7.5 mm size
endotracheal tube for male and female patients, respectively,
by the same experienced anesthetist. Anesthesia maintained
on O2:N20 (50:50), 1% sevoflurane, and inj. atracurium. Any
increase in HR and MAP >20% of BO treated with increase
of sevoflurane concentration and bolus dose of propofol.
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At the end of surgery neuromuscular block will be reversed
with injection neostigmine 0.05 mg/kg and injection
glycopyrrolate 0.008 mg/kg. Incidence of hypotension or
bradycardia will be recorded.

Statistical analysis

The statistical analysis of this study will be carried out by
paired t-test. P>0.05 is statistically insignificant, P<0.05
is statistically significant, and P<0.01 is statistically highly
significant.

The statistical analysis will be done using SPSS software
(Version 20).
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RESULTS

The results obtained from the analysis showed that there
was an increase in HR of Group IF compared to Group LF
as after intubation to 15 min due to stress response and
statistically significant (P<0.05) in both of them groups
as shown in Table 1.

The results obtained from the analysis in Table 2 showed
that there was an increase in SBP of Group F compared
to Group LF as after intubation to 15 min due to stress
response and statistically significant (P<0.05) in both of
them groups.

The results obtained from the analysis in Table 3 showed
that there was an increase in DBP of Group F compared
to Group LF as after intubation to 15 min due to stress
response and statistically significant (P<0.05) in both of
them groups.

The results obtained from the analysis in Table 4 showed
that there was an increase in MAP of Group F compared
to Group LI as after intubation to 15 min due to stress
response and statistically significant (P<0.05) in both of
them groups.

The results obtained from the analysis in Table 5 showed
that there was no any statistically significant between the
two groups (P>0.05).

DISCUSSION

Laryngoscopy and tracheal intubation cause increase
in reflex sympathoadrenal response.” These responses
are transient and variable and may not be significant
in otherwise normal individuals. However, in patients
with cardiovascular compromise such as hypertension,
ischemic heart disease, and cerebrovascular disease and in
patients with intracranial aneurysms, even these transient
changes in hemodynamic can result in potentially harmful
effects such as left ventricular failure, pulmonary edema,
myocardial ischemia, ventricular dysrhythmias, and cerebral
hemorrhage.®

Because laryngoscopy and tracheal intubation can cause
above-mentioned adverse events in patients with comorbid
conditions, it is prudent to attenuate hemodynamic
response associated with it.”

Beta-blockers are group of pharmacological agents
employed for blunting hemodynamic response to
laryngoscopy and intubation. However, studies have shown
that they are efficient in attenuating HR response compared
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to blood pressure response.*” Hence, a drug which can
attenuate both the HR response and blood pressure
response effectively to laryngoscopy and intubation without
having any adverse effects such as respiratory depression,
post-operative nausea and vomiting, and sedation would
help in improving the patient outcome.

The use of agonist antagonist analgesics for both
intraoperative and post-operative analgesia is an acceptable
alternative.

In the present study, on comparing the age and weight
distribution between the Group F and Group LF in Table
6, it was found that mean and standard deviation of
age and weight were calculated as (45.9019.65 years vs.
44.0319.20 years) and (60.80£8.11 kg vs. 61.681+5.20 kg)
for both the groups, respectively, which was statistically
not significant (P>0.05). In addition, the gender status in
both the group majority was male (62.74% vs. 72.54%)
then females (37.25% vs. 27.45%).

HR, systolic pressure, diastolic pressure, and mean blood
pressure were noted down as before intubation, after
intubation, at intubation, immediately after 1, 3, 5, 10, and
15 min for patients in both the groups.

This study has demonstrated that the use of intraoperative
infusion Labetalol+Fentanyl helps attenuate stress
responses to different noxious stimuli during surgery and
helps maintain hemodynamic stability when compared to
fentanyl infusion.

Labetalol is an alpha-1, beta-1, and beta-2 adrenergic
antagonist with antihypertensive properties. It lowers blood
pressure by decreasing systemic vascular resistance (alpha-1
blockade), while reflex tachycardia caused by vasodilation
which is suppressed by concurrent beta-blockade and
cardiac output remains unchanged. It has a higher safety
profile and greater hemodynamic stability. As a result, the
main finding of this study was that intraoperative infusion
of Labetalol + Fentanyl significantly reduces the pressor
response to intubation, noxious stimuli, extubation, and
recovery, as evidenced by significantly lower HR and mean
arterial pressure in the LF group compared to the fentanyl

group.

In the present study, before induction, mean HR (85.43+11.37
beats/min vs. 85.6618.63 beats/min), mean systolic blood
pressure (127.37+12.09 mmHg vs. 124.45+12.27 mmHg),
mean DBP (87.33£6.83 mmHg vs. 84.5617.66 mmHg),
and MAP (100.64£8.18 mmHg vs. 97.88£8.15 mmHg)
were found statistically insignificant between Group F to
Group LF (P>0.05). While remaining parameters after
intubation, at intubation, immediately after 1, 3, 5, 10, and
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15 min for patients in both the groups were increasing
in HR, SBP, DBP, and MAP of Group F compared
to Group LF due to stress response with statistically
significant (P<0.05).

Similar study by Patel et al.,'’ have found that immediately
after intubation HR was 82.60%£5.0/min in LF group
and 97.64£4.71/min in Group F (P<0.01). MAP was
higher in Group I than Group LF (106.84£3.89 mm
of Hg, 83.02+3.75 mm of Hg, respectively P<0.001).
Immediately after skull pin insertion rise in HR (Group LF
79.76£5.07 /min and Group F 97.8414.40 /min, respectively,
P<0.001) and MAP (Group LF 80.28£5.32 mm of Hgand
Group F 103.17£7.66 mm of Hg, respectively, P<0.001)
was at lesser extent in Group LE It was defined that in
Group F, HR and MAP were significantly raised but was
within higher normal range suggesting that fentanyl also
had attenuated pressure response, but, in labetalol group,
it was better controlled.

In accordance to our study, Singh et al.,'" studied that
the effect of injections of labetalol (0.25 mg/kg) and
fentanyl (2 pug/kg) on sympathomimetic response to
laryngoscopy and intubation in vascular surgeries was
found to cause a decrease in HR, blood pressure, and
DBP in both groups before intubation. In comparison
to Group C, the amount of fentanyl and labetalol that
increased HR and MAP after intubation was minimal.
At 7 min, they discovered that the HR and SBP had
significantly dropped below the BO.

In consistent with our study, Meftahuzzaman et al.,"?
studied labetalol and fentanyl and found significantly less
increase in HR, systolic, diastolic, mean arterial pressures,
and RPP after intubation in Group L and Group F as
compared to Group C. They found minimum increase in
Group L and concluded that labetalol is better agent for
attenuation of laryngoscopic and intubation reflex.

Limitations of the study

The safety profile of the drug combinations in patients
with co-morbidities and critically ill patients were not
studied. Depth of anaesthesia and adequacy of muscle
relaxants which might affect haemodynamic changes were
not monitored.

CONCLUSION

From the present study, it was concluded that, in Labetalol
+ Fentanyl group, patients received intravenous 0.25 mg/kg
labetalol diluted in 10 mL saline 5 min prior and fentanyl
2 ug/kg 3 min before intubation throughout the surgery.
It showed significant decrease in the HR, systolic blood
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pressure (SBP), DBP, and mean arterial pressure (MAP)
throughout the study period.

In fentanyl group, patients received fentanyl at 2 ug/kg
fentanyl 3 min before intubation throughout the surgery.
However, the increase in HR, SBP, DBP, and MAP was
recorded but reduction not more than those as recorded
in LF group.

Hence, both Labetalol + Fentanyl and alone fentanyl in
the above-mentioned dose can be used safely to attenuate
the hemodynamic response without significant side effects,
whereas Labetalol + Fentanyl proved to have better
hemodynamic stability and more effective in attenuating
hemodynamic response following intraoperative infusion
when compared to Fentanyl.
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