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Abstract  
Introduction: Laryngoscopy and intubation as well as application of skull pin in neurosurgical procedure is a highly noxious 

stimulus which causes hemodynamic changes and can be detrimental in patients with raised intracranial pressure. We studied the 

effect of addition of intravenous labetalol with fentanyl to attenuate the pressure response to intubation and skull pin insertion in 

neurosurgery. 

Materials and Methods: Fifty patients undergoing elective neurosurgical procedure were randomised into two groups as group 

LF and group F. Patients of group LF received intravenous Labetalol 0.25mg/kg 5 minutes prior and intravenous fentanyl 2µg/kg 

3 minutes prior to intubation. Patients of group F received intravenous saline 5 minutes prior and intravenous Fentanyl 2µg/kg 3 

minutes prior to intubation. Heart rate (HR) systolic and diastolic blood pressure (SBP and DBP) and mean arterial pressure 

(MAP) were noted at baseline, after study drug administration, after induction, immediately after intubation, immediately after 

skull pin insertion, 5 minutes interval till 20 minutes after that. 

Results: Immediately after intubation HR was 82.60+5.0 per minute in LF group and 97.64 + 4.71 per minute in group F 

(p=0.01). MAP was higher in group F 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 per minute, group F 97.84+4.40 per minute respectively 

p=0.001) and MAP ( group LF 80.28+5.32 mm of Hg, group F 103.17+7.66 mm of Hg respectively p=0.001) was at lesser extent 

in group LF. 

Conclusion: Addition of single dose intravenous labetalol to fentanyl gives better haemodynamic stability to laryngoscopy and 

intubation as well as skull pin insertion than fentanyl alone. 
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Introduction  
Tracheal intubation is necessary for general 

anaesthesia for major surgeries which is highly noxious 

stimulus and shown to increase bispectral index (bis) 

and entropy indices during anaesthesia. The increase in 

bis has also been demonstrated following skull pin 

application.
1
 Mayfield or sugita holder metallic pins are 

inserted through the scalp and periosteum into the 

external lamina of the skull and are tightened to 

stabilise the head during neurosurgery. It is intensely 

painful and gives a strong nociceptive stimulus even 

under deep anesthesia leading to sudden hemodynamic 

changes which can cause increase in intracranial 

pressure, brain edema, rupture of aneurysm, intracranial 

haemorrhage, myocardial infarction, arrhythmia, 

pulomanry edema, etc.
2,3

 In patients with impaired 

cerebral auto-regulation, this may result in a sudden 

increase in cerebral blood flow and volume 

precipitating intracranial hypertension. Different 

methods and modalities are in use to attenuate 

haemodynamic response to intubation as well as skull 

pin insertion including local anaesthetic infiltration at 

the pin sites on the scalp,
4
 scalp nerve blocks,

1
 

deepening the plane of anaesthesia, opioids, 

dexmedetomidine,
3
 clonidine,

5
 alpha agonists, beta 

blockers and gamma-aminobutyric acid agonists.
6,3

 

Each has its own pros n cons and side effects like 

interference in neurological evaluation, time 

consuming, affecting cerebral auto regulation. It is 

essential to provide optimal anesthesia while 

maintaining haemodynamic stability to avoid dangerous 

cardiovascular and neurological complications in 

patient with already compromised intracranial 

compliance and cerebral auto regulation. Opiod 

analgesics are widely used because they provide a good 

haemodynamic stability against surgical stimuli without 

causing a severe change in cerebrospinal fluid pressure 

and cerebral perfusion.
7,8

 But narcotics alone are not 

sufficient to prevent a haemodynamic response to skull 

pin insertion.
9
 So there is a need to combine other drug 

with fentanyl.  

Labetalol is an antihypertensive alpha-1, beta-1 and 

beta-2 adrenergic antagonist agent.
10

 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.
11

 It 

has better safety profile and haemodynamic stability. 

Hence, Labetalol may be the drug of choice to attenuate 

the adrenergic response to laryngoscopy and intubation 

as well as skull pin insertion in patients undergoing 

neurosurgery. Studies on hemodynamic response to 
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skull pin insertion and on the use of labetalol to 

suppress that are lacking. Literature regarding use of 

labetalol in this group of patients is not much. 

Previously labetalol has been used effectively to blunt 

haemodynamic response to laryngoscopy and 

intubation.
12

 In the present randomised, prospective 

study we evaluated efficacy of addition of single bolus 

dose of Labetalol to fentanyl for attenuating 

haemodynamic stress responses to laryngoscopy and 

intubation as well as skull pin insertion in patients 

undergoing neurosurgery under general anesthesia. As a 

part of balanced anaesthesia we used fentanyl. Fentanyl 

being a potent synthetic opioid agonist decreases SBP 

and heart rate because of its vasodilation and analgesic 

property and direct stimulation of vagal centre and 

depression of vasomotor centre.
13

 

 

Materials and Methods  
Fifty patients of either sex, aged between 18-65 

years, weighing 40-70 kg, belonging to ASA grade I 

and ASA grade II undergoing elective neurosurgery 

under general anaesthesia and requiring pin insertion 

were enrolled for the study. All patients were divided 

into two groups, group LF and group F twenty five 

patients in each. Approval from the institutional ethics 

committee was taken and informed consent from the 

patient was obtained. Patients having history of drug 

allergy, hypertension, IHD, COPD, hepatic or renal 

diseases, emergency surgery, on β blockers were 

excluded.  

Preanaesthetic check up with all routine blood 

investigations with Chest x-ray and ECG was done. 

Baseline heart rate (HR), systolic blood pressure (SBP) 

and diastolic blood pressure (DBP), mean arterial 

pressure (MAP) were recorded. Two IV lines were 

secured. Patients of Group LF received intravenous 

0.25 mg/kg Labetalol diluted in 10 ml saline 5 minutes 

prior and fentanyl 2µg/kg 3 minute prior to intubation. 

And patients of Group F received intravenous injection 

normal saline 10 ml 5 minutes prior to intubation and 

2µg/kg Fentanyl three minutes prior to intubation. 

After preoxygenation Inj glycopyrrolate 

(0.004mg/kg) was given. Patients were induced with 

thiopentone sodium(5mg/kg) and vecuronium bromide 

(0.1mg/kg). Intubation was done with 8.0 mm and 

7.0mm sized armoured endotracheal tube for male and 

female patients respectively by the same experienced 

anesthetist. Anesthesia was maintained with 

O2:N2O(50:50), 1% sevoflurane and inj. vecuronium. 

Any increase in HR and MAP >20% of baseline was 

treated with increase of sevoflurane concentration and 

bolus dose of propofol. HR, SBP, DBP and MAP were 

recorded immediately after loading doses of labetalol 

and fentanyl, after induction, after intubation, before 

pin insertion, immediately after pin insertion and 5, 10, 

15, 20mins after pin insertion. At the end of surgery 

neuromuscular block was reversed with injection 

neostigmine 0.05mg/kg and injection glycopyrrolate 

0.008mg/kg. Incidence of hypotension or bradycardia 

were recorded. Patients in which pin was not inserted 

within 5 minute after intubation were excluded from the 

study. 

 

Statistical Analysis 

Sample size was calculated with 80% of power 

analysis and 95% as confidence level and 10% as 

absolute error. SPSS version 17.0 was used for analysis. 

Datas of continous variable such as HR, SBP, DBP, 

MAP were expressed as mean + standard deviation. 

Data were analysed by student’s paired t- test for 

between group comparison of values and unpaired t-test 

for within group variations. P<0.05 values were 

considered significant. 

 

Observation and Results 
Both groups were comparable in patient 

characteristics with respect to age, weight and ASA 

physical status as shown inTable 1.(p˃0.05) As shown 

in Table 2 the baseline HR in group LF and group F 

were comparable (p˃0.05) which was decreased in both 

groups after loading with study drug. 

As shown in Fig. 1 immediately after intubation 

HR increased in both groups but in group LF (82.60 + 

5.00) it was below base line whereas in group F it 

(97.64 + 4.71) was above base line with p value 

(0.0001). Within two minutes HR came down to (80.73 

+ 6.00, 95.72 + 5.9) in group LF and group F 

respectively. At the time of pin insertion another spike 

was observed in HR in group F (97.84 + 4.40) whereas 

in group LF it remain lower (79.76 +5.07). 

As shown in Fig. 2 baseline value of SBP and DBP 

in group LF and group F were comparable. There was 

significant difference in SBP, DBP and MAP at 

immediately after intubation and at immediately after 

pin insertion. There was rapid fall in MAP two minutes 

after intubation. Again SBP rises immediately after pin 

insertion but was at lesser extent in group LF as 

compare to group F. In group LF, SBP was 

108.92+8.92 while in group F it was 133.2+9.11(p 

value 0.0001). DBP in group LF was 70.92+5.23 and in 

group F was 88.16+5.5(p value 0.0012). 

As shown in Fig. 3 baseline values and values after 

loading doses of both groups were comparable(p˃0.05). 

Immediately after intubation in group LF the MAP was 

83.02 +3.75 while in group F it was 106.84 +3.89 (p 

value 0.0001). Immediately after pin insertion MAP 

was significantly higher in group F as compare to group 

LF. After pin insertion downwards trend was seen in 

both the groups. This favourable trend continued for 

around 20 minutes after pin insertion. None of the 

patients in both groups had any complication like 

bradycardia, hypotension, arrythmias or delayed 

recovery.
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Table 1: Patient Characteristics  

Characteristics Group LF Group F p-value 

Age 48.44±13.78 43.76±14.213 0.24 

Sex (Male/Female) 15/10 15/10  

Weight 63.64±9.50 58.8±11.492 0.11 

Data are expressed in Mean + SD, SD – Standard deviation 

 

Table 2: Perioperative changes in the Heart Rate (HR) 

 Group LF  

(Mean + SD) 

Group F 

(Mean + SD) 

P Value 

Baseline 89.56±7.69 87.92±6.65 0.4 

After Loading Dose 74.84+6.34 79.08±5.55 0.015 

 After Induction 73.80+6.97 87.12+4.53 <0.05 

After Intubation 82.60+5.00 97.64+4.71 <0.05 

2 Min After Intubation 80.73+6.0 95.72+5.9 <0.05 

At The Time Of Pin Insertion 79.76+5.07 97.84+4.40 <0.05 

5 Min After Pin Insertion 72.00+3.60 87.84±4.43 <0.05 

10 Min After Pin Insertion 72.72±5.90 86.84±4.30 <0.05 

15 Min After Pin Insertion 71.89+6.34 88.73+3.88 <0.05 

20 Min After Pin Insertion 74.44±4.34 85.68+4.92 0.094 

Data expressed as Mean + SD 

 

 
Fig. 1: Shows changes in the Heart Rate (HR) 

 

 
Fig. 2: Shows changes in the Systolic Blood Pressure (SBP) & Diastolic Blood Pressure [DBP] 
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Fig. 3: Shows changes in Mean Arterial Pressure [MAP] 

 

Discussion 
The haemodynamic changes caused by airway 

manipulation are due to sympathoadrenal discharge 

from epipharyngeal and parapharyngeal stimulations 

which in turn causes a significant rise in the 

catecholamine level which increases blood pressure and 

pulse which may lead to cardiovascular complication 

and increased intracranial pressure.
14 

Many workers 

have used esmolol(cardio selective beta blocker),
15

 

metoprolol,
16,17

 and Labetalol
18,19,12

 as a bolus and in 

infusion and found it to be effective to attenuate 

intubation responses, to prevent perioperative 

cardiovascular events and for haemodynamic stability.  

Insertion of skull pins into the periosteum give rise 

to haemodynamic response and also causes increase in 

stress hormones which can affect outcome of the 

patient.
17

 Neurosurgical patients are with reduced 

intracranial compliance so even mild increase in 

cerebral blood flow can cause severe cerebral damage. 

In these situations the hemodynamic and metabolic 

effects on the human brain is important. Labetalol did 

not influence global or regional cerebral blood flow or 

cerebral oxygen metabolism and cerebral blood flow 

and auto regulation is presereved even with dose as 

high as 1 mg/kg.
20

 

We used 0.25mg/kg labetalol before 5 minutes of 

intubation and found HR, SBP, DBP and MAP below 

baseline at all time including immediately after 

intubation and pin insertion. In group F HR and MAP 

was 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 consistant with our study Meftahuzzaman and et 

al studied labetalol and fentanyl and found significantly 

less increase in heart rate, systolic, diastolic, mean 

arterial pressures and RPP (rate pressure product) 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.
21

  

Similar to our study Survesh P. Singh
22

 and et al 

also had used labetalol 0.25mg/kg 5 min prior to 

intubation and compared it with esmlol 0.5mg/kg for 

haemodynamic response attenuation to laryngoscopy 

and intubation. They found Labetalol prevented the 

increase in SBP and MAP significantly. Labetalol had a 

significantly better control of HR and RPP was lower at 

all times as compared to control and esmolol group and 

RPP was below the critical 15000 mark in labetalol 

group. They found 28% of patients in the labetalol 

group had pulse rate less than 50 beats per minute after 

study period of 10 minute. It seems that when 

instrumentation stimulus is present Labetalol maintains 

the HR within normal range. When the effect of 

stimulus weans off, as occurs at 10 min post-intubation, 

the drug’s effect takes over and pulse rates go below 

baseline values. 

Here in our case a second stimulus in the form of 

pin insertion did not allow this taking over effect of 

Labetalol and in fact Labetalol covered the second 

stimulus too and maintained HR and BP throughout the 

study period.  

We observed decrease in HR and MAP after study 

drug administration. In accordance to our study Babita 

and et al
10

 studied the effect of injection fentanyl 

(2µg/kg) and injection labetalol (0.25mg/kg) on 

sympathomimetic respose to laryngoscopy and 

intubation in vascular surgeries and found in decrease 

HR, SBP and DBP in both group before intubation due 

to effect of the drugs. The increase in HR and MAP 

after intubation was minimal in fentanyl and labetalol 

as compared with group C. They found HR and SBP 

significantly decreased below the baseline at 7 minutes. 
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This might be because of the taking over effect of 

drug. Presynaptic alpha-2 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 alpha-1 receptors. Moreover this drug 

targets 5-10 times more specific beta blockade
11,23

 and 

prevent rebound hypertension and tachycardia.
20,10

 

Researchers used Labetalol and nitroprusside to 

induce hypotension in major surgeries and showed that 

nitroprusside significantly increased the heart rate but 

cardiac output remain unchanged with labetalol 

administration.
11

 The arterial hypertension is due to 

increase in cardiac output rather than increase in 

systemic vascular resistance.
22

  

We used low doses of fentanyl because larger dose 

may leads to muscular rigidity, bradycardia, and 

postoperative respiratory depression.
24

 Chung et al
25

 

had reported decrease in pressure response with a single 

dose of fentanyl 2µg/kg given preoperatively. Fentanyl 

suppresses the haemodynamic response by increasing 

the depth of anaesthesia and decreasing the sympathetic 

discharge.
26

 Similar to our study Ayse Mizrak and et al 

found neither fentanyl nor local infilteration of 

lidocaine 2% scalp block alone could effectively 

suppress the MAP
9
 but, the combined use of both the 

drugs was able to suppress the MAP after pin fixation.  

Bharne et al
1
 compared injection labetalol 

0.25mg/kg with scalp block for haemodynamic changes 

after skull pin insertion. Following Labetalol 

administration, HR decreased to 72.45±7.53 bpm. After 

pin application it increased to a maximum of 

88.12±9.64 bpm at 60s, after which a downward trend 

was seen. In group B on the other hand HR increased to 

76.36±6.48 bpm after scalp block and then pinning to a 

maximum of 82.18±7.13 bpm at 60s. Block itself has 

caused mild increase in HR and MAP. After that MAP 

was better controlled with scalp block. Alka 

Kevalramani and et al had compared Labetalol and 

dexmedetomidine and found that changes in MAP were 

not significant statistically between group L and Group 

D (p>0.05) at I0,I1,I3,I5, while fall in RPP was more in 

Group D as compared to group L(p<0.001). Also the 

incidence of hypotension and bradycardia were higher 

in group D.
27

 In another study with 0.4mg/kg Labetalol 

5 minutes prior to laryngoscopy and intubation 

researchers found signficantly lower HR from induction 

through 1 minute following intubation in labetalol 

group. While in MAP there was significant increase in 

both groups. They concluded that labetalol blunted the 

HR response but had minimal effect on blood 

pressure.
18

 

Its onset of action is 5 minutes and reaches its peak 

effect at 5-15 minutes after intravenous injection and 

rapidly redistributes having redistribution half life of 

5.9 minutes.
22,28,12

 We had done pin insertion within 10 

to 15 minutes after injection of labetalol in this study as 

it has a peak effect in 5-15 minutes after administering 

IV and is redistributed very rapidly. 

Inada et al used 10 mg (0.14mg/kg) labetalol and 

found it ineffective in attenuating pressure response.
19

 

This might be because they had used lower dose of 

labetalol and given only 2 min prior to intubation. 

Because of which the peak effect of drug was lost at 

intubation. Maharaj et al
28 

also found 0.25 and 

0.5mg/kg Labetalol ineffective in blunting of blood 

pressure response but they had not mention the timing 

of giving the drug. Leslie at al
24

 used labetalol in doses 

of 0.25, 0.5, 0.75 and 1.0 mg/kg and found all doses 

effective in controlling the rise in RPP at laryngoscopy. 

Kim et al
29

 reported that a single dose of labetalol 

0.25mg/kg given 5 minutes before induction decreases 

HR significantly after intubation upto 10 minutes. 

Ramanathan et al
12

 successfully used 20 mg labetalol 

and found attenuation of the haemodynamic response to 

laryngoscopy and intubation in preeclamptic patients. 

Possible adverse effects include bradycardia and 

hypotension. Bradycardia was observed in 28% of 

patients after 10 minutes in labetalol group and treated 

with atropine in 0.2 mg increments. They did not found 

recurrent episodes of bradycardia.
22

 We did not 

encounter bradycardiac episode might be because of pin 

insertion stimulus at that time.  

 

Conclusion 
Addition of a single dose of Labetalol 5 minutes 

prior to intubation to fentanyl gives better control of 

hemodynamic response to intubation and skull pin 

insertion during neurosurgery. There was no increased 

risk of bradycardia or hypertension. 
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