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Introduction

Despite the emergence of new airway devices in recent 
years, rigid laryngoscopy and tracheal intubation remain the 
gold standard in airway management. The hemodynamic 
changes stemming from airway instrumentation are due to 
sympathoadrenal discharge caused by epipharyngeal and 
parapharyngeal stimulations, which cause a significant rise 
in the catecholamine level that increases blood pressure (BP) 
and pulse.[1]

These hemodynamic changes may be dangerous in susceptible 
patients such as those with hypertension, coronary artery 
disease, cerebrovascular disease, and intracranial aneurysm 

and may cause arrhythmias, myocardial infarction (MI), left 
ventricle failure, and rupture of aneurysm.[2]

Various pharmacological methods are used to suppress this 
response but not any of these is 100% effective. So, it is 
desirable to use a drug with rapidly recognizable and easily 
treatable adverse effects. The procedure should be simple so 
that it can be recommended as a routine practice. Fentanyl is a 
potent synthetic opioid agonist with rapid onset (3‑5 min), short 
duration of action (30‑60 min), and peak effect at 5‑7 min.[3] 
It decreases BP and heart rate (HR) on account of its property 
of vasodilatation, depression of vasomotor, and stimulation of 
vagal center. Overdose is treated by naloxone.[4]

Fentanyl also has a combination of analgesic potency and 
acceptable profile of adverse effects matched by no other 
class of drugs.[5]
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Labetalol is a unique oral and parenteral antihypertensive drug 
that is α1‑ and nonselective β1‑ and β2‑adrenergic antagonist. 
It reaches its peak effect at 5‑15 min after intravenous (IV) 
injection and rapidly redistributes  (5.9  min redistribution 
half‑life).[6]

It lowers BP by decreasing systemic vascular resistance 
(α1‑blockade), whereas reflex tachycardia triggered by 
vasodilatation is attenuated by simultaneous β‑blockade. 
Cardiac output remains unchanged.[7]

The aim of the present study is to assess and compare the 
hemodynamic parameters and side effects associated with 
laryngoscopy and intubation between the three groups.

Materials and Methods

This prospective randomized study was conducted between 
December 2012 and May 2013.

We studied 84  patients as per American Society of 
Anesthesiologists (ASA) grade  I and II, either sex weighing 
40‑65 kg, aged 20‑55 years, and scheduled for elective vascular 
surgery were enrolled after approval from the institutional 
ethics committee and written informed consent of the patient 
was obtained. Patients having compromised renal, pulmonary, 
and cardiac status, diabetes, anticipated difficult intubation, 
hypertension, compensatory tachycardia, baseline pulse <60 bpm, 
baseline systolic blood pressure (SBP) <100 mmHg, those on 
medicines with cardiovascular effects, and those having known 
allergy to the anesthetic agents used were excluded from the 
study. The research methodology was prospectively randomized 
with the help of chit‑in‑the‑box method and the patients were 
divided into the following three groups:

Group  A ‑   fentanyl 2  µg/kg  (10  mL total volume); 
Group B ‑  labetalol 0.25 mg/kg (10 mL total volume); and 
Group C ‑ normal saline 0.9% (10 mL total volume).

In the operation theater, the patientʼs body weight, fasting, 
consent, and preanaesthetic check-up  (PAC) were checked. 
Baseline parameters  [pulse rate  (PR), SBP, diastolic blood 
pressure  (DBP), mean arterial pressure  (MAP), and rate 
pressure product  (RPP)] were recorded. Two IV lines were 
secured. All the patients were premedicated by midazolam 
injection of dosage 0.05 mg/kg, glycopyrrolate injection of 
dosage 0.005 mg/kg, ondansetron injection of dosage 0.1 mg/
kg, and diclofenac injection of dosage 1.5 mg/kg intravenously. 
After 10 min, all the parameters were recorded and then the 
study drug was given in a double‑blind fashion over 2 minutes, 
5 min. before intubation. Then, preoxygenation was done 
for 3  min. Then, thiopentone injection of dosage 5  mg/kg 
was given slowly within 1 min followed by succinylcholine 
injection of dosage 2 mg/kg. The patient was ventilated with 
100% oxygen for 45 s. The hemodynamic parameters were 
recorded just before intubation (5 min after the study drug). 
Then, intubation was done. Maintenance was done with 40% 
O2 + 60% N2O  +  0.4 vol% isofluorane. Muscle relaxation 
was provided by atracurium injection of dosage 0.5 mg/kg 

loading dose and subsequent dose of 0.1 mg/kg. Hemodynamic 
parameters and any side effect were recorded at 1 min, 3 min, 
5 min, 7 min, 10 min, and 15 min after intubation.

At the end of the surgery, neuromuscular block was reversed 
with neostigmine of dosage 0.05 mg/kg IV and glycopyrrolate 
of dosage 0.01 mg/kg IV.

We defined the following terms for study:
•	 Hypotension ‑ defined as SBP <25% of baseline value or 

90 mmHg, whichever is lower
•	 Hypertension ‑ defined as SBP >25% of baseline value or 

150 mmHg, whichever is higher
•	 Tachycardia ‑ defined as HR >25% of baseline value
•	 Bradycardia ‑ defined as HR <60 bpm
•	 An arrhythmia ‑   any ventricular or supraventricular 

premature beat or any rhythm other than sinus.

Statistical analysis
The differences between the mean values of the three groups 
were analyzed using one‑way analysis of variance (ANOVA) 
test and within the groups, it was done using paired t‑test. All 
the qualitative data were summarized in the form of proportions. 
Differences between the proportions were analyzed using 
Chi‑square test. The levels of significance and α error were kept 
95% and 5%, respectively, for all statistical analyses.

P < 0.05 were considered as significant (S) and P > 0.05 as 
statistically nonsignificant (NS).

Results

All quantitative data were summarized in the form of 
mean  ±  standard deviation  (SD). The three groups were 
comparable in patient characteristics with respect to age, gender, 
mean weight, and ASA physical status (P > 0.05) [Table 1]. Mean 
baseline variables were comparable in the three groups [Table 2].

Figure  1 shows that just before intubation, PR decrease in 
Group A and Group B was due to effect of the drugs. The 
increase in HR after intubation was minimal in Group A and 
Group B as compared with Group C, which was statistically 
significant  (P  <  0.05). In Group A, the PR significantly 
increased at 1 min and 3 min after intubation and returned to 
the baseline at 7 min after intubation and below the baseline at 
10 min after intubation. Meanwhile, in Group B, PR increased 
significantly at 1 min, 3 min, and 5 min after intubation and 
returned to the baseline at 7 min and was below the baseline 
at 10 min after intubation. In Group C, there was a significant 
increase in PR at all points when compared to the baseline.

Table 1: Demographic characteristics

Variables Group A Group B Group C P
Age (years) 43.4±11.4 43.5±8.5 41.8±10.4 ≥0.05
Gender (male/female) 23/5 21/7 23/5 ≥0.05
Weight (kg) 56±6 56.7±5.7 56.6±5.5 ≥0.05
ASA grade (I/II) 23/5 23/5 24/4 ≥0.05
ASA: American society of anaesthesiologists
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Figure 2 shows that in Groups A and B, SBP returned to the 
baseline at 7 min and was below the baseline after this but in 
Group A, it was not significant. Meanwhile, in Group B, the 
decrease was significant after 7 min below the baseline. In 
Group C, compared to the baseline, there was a statistically 
significant rise at all points.

Figure 3 shows that in Group A, DBP was comparable to the 
baseline at 7 min after intubation and significantly decreased 
10 min after intubation. Meanwhile, in Group B it returned 
to baseline levels at 10  min after intubation. In group C 
DBP increase significantly upto 10 min after intubation and 
it returned to baseline at 15 min after intubation. DBP after 
intubation was significantly lower in the labetalol group than 
the fentanyl group at 1 min and 3 min after intubation. The 
differences were not significant at other times.

Figure 4 shows the mean arterial BP that was calculated from 
the recordings of SBP and DBP, which were recorded at various 
time intervals. In Group A, there was a significant fall in MAP 
10 min after intubation while in group B, the decrease was 
significant at 15 min after intubation. In Group C, there was a 
significant increase after intubation up to 15 min.

MAP after intubation was significantly lower in the labetalol 
group than the fentanyl group at 1  min and 3  min after 
intubation. The differences were not significant at other times.

Figure 5 shows RPP, which was calculated from recordings 
of SBP and PR (formula: SBP × HR), which were recorded at 

various time intervals. The RPP is an index of myocardial oxygen 
demand. In Group A, compared to the baseline value, there was a 
significant fall in RPP 15 min after intubation while in Group B, 
RPP decreased significantly 10 min after intubation and returned to 
the baseline at 7 min after intubation. Meanwhile, in Group C, RPP 
increased significantly all points. RPP after intubation was lower 
in the labetalol group than in the fentanyl group but the differences 
were significant only at 1 min and 15 min after intubation.

Figure  6 shows that in Group A, hypertension was in 
nine (32%) patients and tachycardia in five (18%) patients. In 
Group B, hypertension was in one (4%) patient and tachycardia 
in one  (4%) of the cases intraoperatively. In Group  C, 
hypertension was in 26  (93%) patients and tachycardia in 
27 (96%) of the cases intraoperatively.

No respiratory depression and abnormal cardiac rhythm was 
noted in any of the three groups.

Discussion

The hemodynamic responses to laryngoscopy and intubation 
cause elevation in HR and BP. There may be life‑threatening 
complications with these responses. Traditionally used drugs 
like lignocaine, clonidine, esmolol, etc., are either not fully 
effective or they are associated with considerable side effects 
at doses required to attenuate these responses. Therefore, it 
has become imperative to develop a novel technique/drug to 
prevent these potentially hazardous responses.

The drugs for controlling these hemodynamic responses aim 
to stabilize HR and BP during laryngoscopy and intubation in 
order to prevent any rise in myocardial workload and oxygen 
demand as well as to preserve the perfusion of vital organs.[8] 
It is desirable to use a drug with least, rapidly recognizable, 
and easily treatable adverse effects.

Table 2: Comparison of mean baseline variables between 
the three groups

Baseline 
PR 

(bpm)

Baseline 
SBP 

(mmHg)

Baseline 
DBP 

(mmHg)

Baseline 
MAP 

(mmHg)

Baseline 
RPP

Group A 94.6±13.9 123.5±5.7 82.4±4.5 96.1±4.1 11663.4±1698.8
Group B 91.8±10.3 123.5±7.7 80.3±4.5 94.7±4.8 11343.3±1568.5
Group C 90.3±10.5 124.8±7.1 79.6±5.7 94.7±3.8 11255.3±1294.6
P value >0.05 >0.05 >0.05 >0.05 >0.05
PR: Pulse rate, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, MAP: Mean arterial pressure, RPP: Rate pressure product
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Figure 1: Comparison of PR between the three groups 0.0
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Figure 2: Comparison of SBP between the three groups
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It is thought that fentanyl suppresses the hemodynamic 
response by increasing the depth of anesthesia and decreasing 
the sympathetic discharge.[9] Low doses of fentanyl were 
employed because a large dose leads to muscular rigidity, 
bradycardia, nausea, and vomiting. Large doses may also cause 
postoperative respiratory depression, especially in surgery with 
short duration (less than 1 h).[10]

Labetalol is an antihypertensive drug that decreases the 
pressure response of intubation by α1 and β‑adrenergic 
receptor blockade. Presynaptic α2‑receptors are spared by 
labetalol so that the released norepinephrine can continue 
to inhibit further release of catecholamines via the negative 
feedback mechanism resulting from the stimulation of 
α2‑receptors.

It has been used by many researchers like Singh et al.,[11] Inada 
et al.,[12] Ramanathan et al.,[13] and Maharaj et al.[14] for the 
attenuation of hemodynamic response to tracheal intubation 
as well as extubation in various doses, along with various 

anesthetic regimens. They have been quite successful in their 
efforts and have found labetalol effective in attenuating the 
pressure responses to laryngoscopy and intubation but their 
findings need to be further substantiated and the effectiveness of 
labetalol in blunting the pressure response and its comparison 
to fentanyl needs to be evaluated in our scenario because these 
studies lack such information.

Gupta and Tank[9] noticed similar trends in PR, BP, and RPP 
before intubation and after intubation.

Chung et al.[15] also validate the findings; they had reported 
that a single dose of fentanyl of dosage 2  mcg/kg given 
preoperatively decreases the pressure response.

Channaiah et al.[16] also obtained the same result just before 
intubation and 1 min and 3 min after intubation using 2 µ/kg 
fentanyl at 5 min before intubation. They obtained the same 
result of RPP just before intubation but after intubation, there 
was an insignificant rise in RPP using 2 µg/kg   fentanyl at 
5 min before intubation; RPP after 5 min was significantly 
below the baseline.
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Figure 3: Comparison of DBP between the three groups
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Figure 4: Comparison of MAP between the three groups
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Figure 5: Comparison of RPP between the three groups

Figure 6: Side effects and complications
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Bostan et  al.[17] also obtained the same result just before 
intubation at 1 min and 3 min after intubation using 1 µ/kg 
fentanyl at 3 min before intubation.

Ko et al.[18] in their study using fentanyl premedication 2 µg/kg 
and administration of 5 min before laryngoscopy found this 
smaller dose to be equally efficacious; only 14.9% increase 
in HR was noted.

Our results are a little different from the findings of Hassani 
et al.[19] who noted a significant fall in HR compared to the 
baseline immediately after intubation but the difference can 
be explained by the absence of glycopyrrolate injection in its 
anesthetic regimen.

Kim et al.[20] reported that a single dose of labetalol of dosage 
0.25  mg/kg given preoperatively 5  min before intubation 
decreases HR significantly after intubation up to 10 min.

Roelofse et al.[21] found that labetalol of dosage 1 mg/kg given 
as an IV bolus 1 min before laryngoscopy was not effective 
in the attenuation of HR. This failure of the study can be 
explained by the different time of administration of the study 
drug because labetalol has peak effect after 5‑10 min.[6] The 
incidence of hypotension, electrocardiogram (ECG) changes, 
and bradycardia were not much different between the three 
groups in our study.

Incidence of intraoperative hypertension was more in Group C 
compared to the study group. Singh et al.[11] observed only the side 
effect of labetalol in the form of bradycardia, intraoperatively. 
Seven (28%) patients developed bradycardia (PR < 50 bpm) 
after the study period of 10 min. The incidence of tachycardia 
and hypertension was significantly higher in the placebo group. 
These findings are similar to the findings in our study because 
bradycardia was noted after 10 min.

Gupta et  al.[22] observed one case of bradycardia out 
of 32  (3.2%) during the study period of laparoscopic 
cholecystectomy in fentanyl compared to clonidine.

Conclusion

We conclude that both fentanyl and labetalol effectively blunt 
the hemodynamic response to endotracheal intubation in 
patients undergoing vascular surgeries under general anesthesia 
and can be safely used. In lower doses, labetalol (0.25 mg/kg) 
is a better agent than fentanyl  (2 µg/kg) in attenuating the 
sympathomimetic response to laryngoscopy and intubation.
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