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ABSTRACT
Background: Laryngoscopy and tracheal intubation increase blood pressure (BP) and heart rate 
(HR). The aim of the present study was to investigate the effect of gabapentin given before operation 
on the hemodynamic response to laryngoscopy and intubation in patients undergoing laparoscopic 
cholecystectomy.

Methodology: 90 ASA I and II patients undergoing elective laparoscopic cholecystectomy were randomly 
allocated to three groups of 30 each. Group C received placebo drug; group G6 received gabapentin 300 
mg night before surgery and 300 mg at 6:00 AM on the day of surgery; group G9 received gabapentin 
300 mg night before surgery and 600 mg at 6:00 AM on the day of surgery. Anesthesia was induced with 
inj. thiopentone and inj. rocuronium. Heart rate, systolic BP, diastolic BP and mean arterial pressure 
were recorded as baseline, after induction, at tracheal intubation (0 min.); and then at 1, 3, 5, 10, 15 min 
following tracheal intubation.

Results: MAP was significantly lower in G9 group as compared to the control group at 0, 1, 3, 5, 10 and 
15 minutes.  Heart rate did not differ amongst the three groups at any time interval.

Conclusions: Gabapentin, under present study design, attenuates the pressor response but not 
tachycardia associated with laryngoscopy and intubation.
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INTRODUCTION
The pressor response of tachycardia and 
hypertension to laryngoscopy and intubation may 
increase perioperative mortality and morbidity, 
particularly for patients with cardiovascular and 
cerebral diseases. Several drugs have been tried in 
the past to attenuate the pressor response.1,2

The present study was designed as a double blind 
randomized control trial to investigate the effect 
of Gabapentin on changes in heart rate and blood 
pressure observed during laryngoscopy and tracheal 
intubation in patients undergoing laparoscopic 
cholecystectomy.

METHODOLOGY
After obtaining the approval of institutional ethical 
committee and written informed consent from the 
patients, 90 patients of ASA (Grade I & II) in the age 
group of 18-45 years were included in the study. 
Exclusion criteria were urgent surgical procedures, 
difficult intubation, any systemic illness, obesity, 
patients on any drug treatment or with history of 
allergy to any drug and pregnancy.

This study was a randomized control trial. The 
patients were randomly divided into three equal 
groups (30 each) according to computerized 
generated random number tables. Both the 
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observer as well as the subject were unaware of 
the drug being administered. All patients were 
premedicated with tab diazepam (5 mg) the night 
before surgery and inj. pethidine (1mg/kg body 
weight) and inj. Phenergan (promethazine) (0.5 
mg/kg body weight) intramuscularly one hour 
before surgery. In addition, they were also given 
gabapentin/placebo as per group allotted by an 
observer unaware of the study.

Group C: Cap placebo HS + Cap placebo at 
6:00 AM on the day of surgery

Group G6: Cap gabapentin (300 mg) HS + cap 
gabapentin (300 mg) at 6:00 AM on 
the day of surgery

Group G9: Cap gabapentin (300 mg) HS + cap 
gabapentin (600 mg) at 6:00 AM on 
the day of surgery

In the operating room, routine monitoring 
included electrocardiogram, non-invasive blood 
pressure (NIBP), pulse oximetry and capnography. 
After recording baseline parameters anesthesia was 
induced with sleep dose of thiopentone sodium till 
the eyelash reflex was gone. Inj. rocuronium bromide 
(1 mg/kg body weight IV) was used to facilitate 
tracheal intubation. Patients were ventilated with 
50:50 nitrous oxide and oxygen using Bain’s circuit. 
Laryngoscopy and intubation were performed 90 
second after rocuronium administration. We used 
Macintosh laryngoscope blade No. 3. Endotracheal 
tubes of size 7.5 mm and 8 mm were passed in 
all female and all male patients respectively. After 
tracheal intubation, the lungs were ventilated with 
60% nitrous oxide in oxygen and end tidal carbon 
dioxide was maintained between 30-35 mmHg. No 
surgical intervention was allowed till observations 
were completed.

Parameters were recorded before induction 
(baseline), after induction, immediately at tracheal 
intubation (0 min), and at 1, 3, 5, 10 and 15 min 
after intubation. Patients were also observed for 
hypoxemia and ECG changes.

Statistical analysis

Demographic data were compared in the three 
groups using ANOVA test. The duration of 
laryngoscopy and intubation was compared using 
Kruskal Wallis test. Systolic (SBP) and Diastolic 
blood pressure (DBP), mean arterial pressure (MAP) 
and heart rate (HR) were analyzed using t-test.

RESULTS
All patients were comparable with respect to age, sex 
and weight (Table 1). The duration of laryngoscopy 
and intubation was also comparable. The heart 
rate increased immediately after laryngoscopy and 
intubation in all the three groups (Figure 1). It 
remained high for longer period (5 min) in Group 
C as compared to Group G6 and G9 (3 min and 
1 min respectively) though it was insignificant 
statistically. This shows Gabapentin (600 and 900 
mg) was not able to attenuate tachycardia following 
laryngoscopy and intubation. But duration of stress 
response was shortest with 900 mg Gabapentin and 
longest in control group. 

Baseline SBP, DBP and MAP were comparable in all 
three groups. The trend of change in SBP, DBP and 
MAP followed almost the same pattern in all three 
groups with regard to time (Figures 2, 3, 4). 

A highly significant rise in MAP was observed 
at laryngoscopy and intubation in all the three 
groups. It remained significantly high till 3 minutes 
in control group where as only for 1 minute in 
Groups G6 and G9. MAP didn’t touch baseline 
value even after 15 min in control group. On the 
contrary, a statistically highly significant (p < .05) 
but clinically acceptable fall in MAP was observed at 
5, 10 and 15 min in Groups G6 and G9. Inter group 
comparison showed that MAP was significantly high 
(p < .05) in control group as compared to Group 
G9 and insignificantly high (p > .05) as compared 
to Group G6 at the time of intubation. This shows 
that attenuation of pressor response was better and 
shortest with Group G9 as compared to control 
and 600 mg gabapentin. There was no incidence of 

Table 1: Patient Characteristic and duration of Laryngoscopy and Intubation

Parameters Group C Group G6 Group G9 p-value

Age (Yrs) 37.07 36.43 36.23 0.94

Weight (KG) 53.83 54.33 56.7 0.58

Sex F:M 26:4 24:6 25:5 0.78

Duration of Laryngoscopy and Intubation (Sec) 20.5 ± 6.06 19.63 ± 4.87 S 0.772
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Figure 1: Changes in heart rate in three groups

Figure 3: Diastolic blood pressure

Figure 2: Systolic blood pressure

Figure 4: Mean blood pressure

hypoxemia, arrhythmia or ST segment changes in 
ECG throughout the study period.

DISCUSSION
Gabapentin, a structural analogue of gamma amino 
butyric acid, is used primarily for the treatment 
of seizures, neuropathic pain, and hot flushes. 
Recently, it has been found to be effective in 
reducing the noxious stimuli to laryngoscopy and 
intubation, thereby attenuating the hemodynamic 
response.3

Gabapentin acts by decreasing the synthesis of 
neurotransmitter glutamate and by binding to 
voltage dependant calcium channel. Action similar 
to calcium channel blockers may be responsible 
for blunting the hemodynamic response to 
laryngoscopy and intubation. Memis et al reported 
that inhibition of calcium efflux from muscle cell 
with a consequent smooth muscle relaxation 
might explain the effectiveness of gabapentin in 
attenuating stress response.

Laryngoscopy and tracheal intubation may induce 
a profound alteration in the hemodynamics of a 
patient. In response to these procedures, the plasma 
concentrations of catecholamines is increased and 
this may even provoke myocardial ischemia and 
cerebral hemorrhage.4

In the present study we evaluated the effect of two 
different doses of oral gabapentin on hemodynamic 
variables during laryngoscopy and intubation. 
Analysis revealed that 900mg of gabapentin 
effectively prevented the rise in blood pressure 

following intubation.

Fassoulaki et al used a much higher dose of 
Gabapentin i.e.1600 mg (400 mg at 6 hour interval 
started a day before surgery) and showed that 
it attenuated the rise in blood pressure but not 
tachycardia associated with laryngoscopy and 
intubation. Similarly, other workers have showed 
that pre-treatment with 800 mg of Gabapentin 
2 hour before surgery effectively suppresses the 
increase in intra-ocular pressure secondary to 
endotracheal intubation and attenuated the increase 
in MAP but not heart rate response associated with 
laryngoscopy and intubation.5,6 The results of 
present study are similar to these workers.

Slightly different observations have been made by 
some workers recently. Ayatollahi et al showed that 
800 mg of gabapentin 90 minutes before a procedure 
attenuated the rise of diastolic pressure and mean 
arterial pressure with no effect on systolic blood 
pressure and heart rate.7. Ifthekahar et al assessed 
the effect of 800 mg oral gabapentin given one 
hour before surgery. They found that it decreased 
only mean arterial pressure after laryngoscopy.8 
But both these workers concluded that gabapentin 
was ineffective in preventing tachycardia following 
laryngoscopy. 

The effect of gabapentin and dexamethasone given 
together or separately one hour before surgery on 
laryngoscopy and intubation has been compared 
and it has been found that all three treatments 
attenuated the heart rate and pressor response, 
but was significantly greater with combination than 
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with either drug alone.9 Ali and Gohary et al in 2009 
observed that 1200 mg Gabapentin given two hour 
before surgery attenuated the increase in MAP and 
heart rate response to tracheal intubation in adults 
but the drug did not attenuate the catecholamine 
response to intubation and even augmented the 
increase of norepinephrine levels.10

The difference between the result of these workers 
and present study may be because of difference 
in anesthesia technique used by them. Arterial 
baroreflex function is known to be significantly 
depressed during propofol and sevofulurane with 
Nitrous oxide anesthesia.11

We didn’t measure stress mediators such as plasma 
catecholamine levels. This can be considered

as limitation of our study. Barak and colleagues did 
not find any correlation between hemodynamic 
changes to laryngoscopy and intubation and 
catecholamine levels.12

Other authors have investigated the effect and 
safety of 600mg of gabapentin given two hours 
before induction, esmolol, or their combination 

on hemodynamic response to laryngoscopy and 
intubation. They revealed that a combination of 
esmolol and gabapentin effectively suppressed any 
rise in blood pressure as well as heart rate following 
laryngoscopy.13

Montazeri et al compared the efficacy of oral 
gabapentin and clonidine premedication for 
controlling the hemodynamic responses to 
laryngoscopy and intubation and found both to 
be equally effective in preventing any rise in blood 
pressure.14

CONCLUSION
To conclude, gabapentin effectively prevents rise in 
blood pressure after laryngoscopy. But these data 
are not yet sufficient to establish the optimum dose 
of gabapentin. Further investigations are needed 
to focus on timing and dose response relationship, 
so that we can utilize gabapentin efficiently as an 
adjuvant to anesthesia. Moreover, more work is 
needed on the effect of gabapentin in combination 
with other drugs on the rise in blood pressure and 
heart rate during laryngoscopy.
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