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ABSTRACT 

Background: Postoperative analgesia is not only a human right but also very 

important to avoid harmful effect of pain. Multimodal pain management can result in 

additive or synergistic analgesic effects with less drug side effects. Gabapentin is an 

anticonvulsant used to treat neuropathic pain and has been used as adjuvant with other 

analgesics for postoperative analgesia. The aim of this study was to assess the effect of 

gabapentin 600 mg oral capsule before surgery on acute postoperative pain in patients 

undergoing spinal surgery. Patients and methods: Eighty patients of both sexes, age 

between 20 - 60 years; ASA I-II, who were submitted to elective spine surgeries were 

included in the present study. Patients enrolled in the study were divided randomly into 

two equal groups:  

 Group P:  Patients received placebo capsules 2 hours before surgery.  

 Group G: Patients received 600 mg gabapentin capsules 2 hours before surgery. 

The primary outcome measures were pain assessment by the visual analogue pain scale 

(VAS) during the first 24 hours postoperatively (VAS; 0 no pain and 10 worst pain 

imaginable), the time of the first request for postoperative analgesic, and total 

postoperative pethidine consumption. Secondary outcome measures were: 

• Perioperative mean arterial blood pressure, heart rate, peripheral oxygen saturation, 

and respiratory rate.  

• Postoperative sedation level using the following scoring system: 1 = awake and alert; 2 

= awake but drowsy, responding to verbal stimulation; 3 = drowsy but arousable, 

responding to physical stimulation, and 4 = unarousable, do not respond to physical 

stimulus.  

• Side effects; nausea and vomiting, dizziness, headache and respiratory depression.  

Results: The data was collected and analyzed including demographic data, duration of 

surgery, postoperative pethidine consumption, VAS, and postoperative nausea and 

vomiting. Data were expressed as mean values ± standard deviation, percentages (%), and 

numbers (n) by using Windostat Version 9.2. Total postoperative pethidine consumption 

was 256.50 mg ± 44.18 vs 120.50 mg ± 15.34 for group P and group G respectively and 

this difference between both groups was statistically highly significant (p-value < 0.001). 

The average time of the first postoperative analgesic requirement for group P and G, it 

was 47.53 min. ± 30.71 vs 208.65 min. ± 39.37 respectively and this difference between 

both groups was highly significant (p-value < 0.001). Conclusion: Intake of gabapentin 

600 mg oral capsule  decreased pain scores in the early postoperative period and 

decreased postoperative pethidine consumption while decreasing postoperative nausea 

and vomiting in patients undergoing spine surgeries. 
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INTRODUCTION 

Postoperative analgesia is not only a 

human right but also very important to 

avoid harmful effect of pain. Multimodal 

pain management can result in additive or 

synergistic analgesic effects with less 

drug side effects. Gabapentin is an 

anticonvulsant used to treat chronic 

neuropathic pain and it is commonly used 

for herpetic neuralgia and diabetic 

neuropathy. Gabapentin reduces the 

activity of calcium channels in GABA-

ergic neurons  

 (Jianren and Lucy, 2000). This in turn 

activates the noradrenergic spinal 

pathway and reduces the expression of the 

spinal cord excitatory amino acids 

glutamate and aspartate. Recently, 

gabapentin has been used for acute pain 

as a part of a multimodal pain 

management strategy. The aim of the 

present work was to study the effect of 

gabapentin on postoperative analgesia 

after spine surgery (Rosner et al. 1996). 

 

PATIENTS AND METHODS 

The study was carried out in Al-Azhar 

university hospitals after approval of 

Medical Ethics Committee; eighty 

patients of both sexes, age between 20 - 

60 years; ASA I-II, who were submitted 

to elective spine surgeries were included 

in the present study. The study has been 

done during the period from February 

2012 to July 2015. All patients had 

significant lumbar disc prolapse 

evidenced by clinical presentations and 

magnetic resonance imaging (MRI) of 

lumbosacral spine. Patients were divided 

randomly into two equal groups with 

forty patients each. 

Group P:  Patients received placebo 

capsules 2 hours before surgery. 

Group G: Patients received 600 mg 

gabapentin capsules 2 hours before 

surgery. 

Exclusion criteria included cardiovascular 

dysfunction, renal or hepatic diseases, 

uncontrolled diabetes mellitus, 

pregnancy, antidysrhythmic drugs or 

calcium channel blockers intake, 

psychiatric disease, epilepsy, 

corticosteroid intake, or chronic treatment 

with opioids and sensitivity to the 

administered drugs. Also, patients 

presented with more than two levels of 

disc prolapse or had spinal instability 

were excluded. 

On the morning of surgery, group G 

patients received gabapentin 600 mg oral 

capsule 2 hours preoperatively, while 

group P patients received oral placebo 

capsules. In the operating room, 

intravenous cannula was inserted and 

standard monitors were applied to the 

patient including ECG, noninvasive 

arterial blood pressure measurement, 

SpO2, and capnography. Anesthesia has 

been inducted with i.v. fentanyl 1 μg/kg, 

propofol 2 mg/k, and atracurium 0.5 

mg/kg, then intubation was done. 

Anesthesia was maintained with 

isoflurane 1.5-2% and top up doses of 

atracurium (0.15 mg/kg) to maintain 

muscle relaxation. All patients operated 

by the same approach that was posterior 

lumbar laminectomy and discectomy. The 

level of disc was identified both before 

skin incision and prelaminectomy using 

C-arm image. During surgery, the 

muscles were separated subperiosteally 

using sharp knife with minimal use of 

cauterization. Partial laminectomy was 

done up to the upper border of midline 

part of ligamentum flavum. After good 

meticulous dissection from the dura and 

foraminotomy of nerve root exit foramen, 

ligamentum flavum was removed. The 

disc was opened by sharp knife and then 

discectomy was done using disc rongeur 

of different direction. After satisfactory 

disc removal and nerve root release, good 
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hemostasis was achieved followed by 

closure of fascia, subcutaneous and skin 

in layers.  After recovery, postoperative 

analgesia was provided by pethidine 20 

mg, which was given intravenously when 

the visual analogue pain scale (VAS) 

score ≥ 4.  

The primary outcome measures were, 

pain assessment by VAS during the first 

24 hours postoperatively (VAS; 0 no pain 

and 10 worst pain imaginable), the time 

of the first request for postoperative 

analgesic, and total postoperative 

pethidine consumption. 

Secondary outcome measures were: 

• Perioperative mean arterial blood 

pressure (MAP), heart rate (HR), 

peripheral oxygen saturation (SpO2), and 

respiratory rate. 

• Postoperative sedation level using the 

following scoring system: "1 = awake 

and alert; 2 = awake but drowsy, 

responding to verbal stimulation; 3 = 

drowsy but arousable, responding to 

physical stimulation, and 4 = 

unarousable, do not respond to physical 

stimulus".  

• Side effects; nausea and vomiting, 

dizziness, headache and respiratory 

depression. 

Statistical analysis of data 

Data were expressed as mean values ± 

standard deviation, percentages (%), and 

numbers (n). Windostat Version 9.2 was 

used for performing the statistical 

analysis of this study. Two statistical tests 

were primarily used to analyze the data 

and p-value < 0.05 was considered 

statistically significant. These tests are t-

tests (it was used to analyze differences 

between 2 groups) and analysis of 

variance (ANOVA) to analyze differences 

in parameters as HR, SBP, DBP, VAS 

score and sedation scores over a period of 

time. 

 

RESULTS 

As regards demographic data and 

duration of surgery, there were no 

significant differences between 

gabapentin group and placebo group 

(Table 1). 

Concerning mean arterial blood pressure, 

HR, SpO2, and respiratory rate, the 

differences between both groups of the 

study were statistically nonsignificant. 

Table (1): Comparison between group 

G and group P according to 

demographic data and duration of 

surgery 

Demographic data 
Group P 

(n=40) 

Group G 

(n=40) 

p-

value 

Sex   

0.689 Female 20 (50.0%) 18 (45%) 

Male 20 (50.0%) 22(55%) 

Age (years) 

Mean±SD 
43.71±11.36 42.93±10.78 0.781 

Weight (kg) 

Mean±SD 
76.74±9.65 73.13±8.21 0.428 

Height (cm) 

Mean±SD 
165.71±4.33 164.65±5.24 0.392 

ASA    

I 18 (45%) 18 (45%) 
0.684 

II 22 (55%) 22 (55%) 

Duration of surgery 

(min.) 

Mean±SD 

154.36±28.1

7 
149.12±34.32 0.376 

P-value >0.05 is insignificant  

Concerning total intraoperative fentanyl 

consumption during maintenance of 

anesthesia, there was no significant 

difference between group G and group P 

with mean ± SD 58.00 μg ± 17.13 and 

59.75 μg ± 19.19 respectively and p-value 

> 0.05.    

As regards total postoperative pethidine 

consumption, it was 256.50 mg ± 44.18 

vs 120.50 mg ± 15.34 for group P and 

group G respectively and this difference 

between both groups was statistically 

significant (p-value < 0.001). 

Regarding the average time of the first 

postoperative analgesic requirement for 

group P and G, it was 47.53 min. ± 30.71 

vs 208.65 min. ± 39.37 respectively and 

this difference between both groups was 

highly significant (p-value <0.001)(Table 

2). 
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Table (2): Total pethidine consumption 

and time for the first analgesic request 

 

Group P  Group G 

 

t-test 

 
p-

value 
Mean±SD  Mean±SD 

Postoperative 

pethidine 
consumption(mg) 

256.50±44.18  120.50±15.34 33.01 0.001 

Time to first 

analgesic 

request (min.) 

47.53±30.71  208.65±39.37 48.83 0.001 

T-independent sample t-test; p-value <0.001 highly 

significant 

Regarding the VAS, the group G had 

significantly lower VAS during the first       

12 hours than group P (p-value < 0.001) 

(Table 3). 

Table (3): Postoperative VAS scores in 

both groups 
Hours 

postoperative 

Group P Group G 
p-value 

Median IQR Median IQR 

4 4.00 1.00 2.80 0.25 <0.001 

8 3.50 2.00 2.30 1.00 <0.001 

12 3.20 2.25 2.50 1.00 <0.001 

16 3.00 2.00 2.50 1.00 0.08 

20 2.80 0.25 2.80 1.00 0.12 

24 2.60 0.25 3.00 1.00 0.21 

P-value <0.001 highly significant; p-value >0.05 

insignificant 

As regards the sedation score, the 

difference between both groups was 

statistically nonsignificant. 

There was a higher incidence of 

postoperative nausea and vomiting 

(PONV) in group P with statistically 

significant difference between group P 

and group G (p-value < 0.05) (Table 4).  

Table (4): Comparison between group 

G and group P according to 

postoperative nausea and vomiting 

Variable 

Group P 

(n=40) 

N (%) 

Group G 

(n=40) 

N (%) 

p-value 

Nausea 3 (7.5%) 10 (25%) 0.045 

Vomiting 1 (2.5%) 7 (17.5%) 0.037 

P-value < 0.05 significant  

Other complication did not show 

significant difference between both 

groups (p-value > 0.05). No patient had 

any respiratory complication during the 

postoperative period. 

 

 

 

DISCUSSION 

Gabapentin is an efficient medication in 

management of various neuropathic pain 

syndromes (Laird and Gidal, 2000).  

This drug exerts a selective effect on the 

nociceptive process by inhibiting central 

neuronal sensitization. It also produces 

antihyperalgesia by decreasing excitatory 

amino acid neurotransmission in the 

spinal cord through a direct postsynaptic 

or presynaptic inhibition of calcium ions 

influx (Pandey et al., 2005). It has been 

shown that gabapentin reduced pain and 

postoperative analgesic requirements in 

different surgical settings (Tiippana et 

al., 2007). 

The results of this study detected that the 

group received preoperative oral 

gabapentin had the lower postoperative 

pethidine consumption and the longer 

time period before the first request for 

postoperative analgesia. It also showed 

lower VAS pain scores, and lower 

incidence of postoperative nausea and 

vomiting. 

These results are in agreement with a 

study done by Pandey et al. (2004). In 

their study, preoperative gabapentin 300 

mg capsule has been given to patients 

underwent lumbar discectomy. They 

found a decrease in  postoperative 

fentanyl use (233.5 μg ±141.9 vs. 359.6 

μg ±104.1) in patients received oral 

gabapentin preoperatively. In another 

study, Pendey and his coleagues (2005) 

used increasing dosages of gabapentin to 

evaluate the optimal preoperative dose. 

Patients were divided into five groups and 

received placebo, 300 mg, 600 mg, 900 

mg, or 1200 mg. They found that 

preoperative gabapentin decreased 

postoperative analgesic requirements at 

all dosages. There was no additional 

advantage for doses higher than 600 mg 

which has been found the optimal dose 
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for preoperative gabapentin 

administration according to their study. 

In addition, Ho et al. (2006) reviewed 16 

randomized controlled trials (RCTs) 

evaluating the value of oral gabapentin 

before surgery for postoperative 

analgesia. There were heterogeneous 

types of surgical operations that included 

orthopedic, gynecologic, urologic, breast, 

and head/neck surgeries. Ho and his 

colleagues found that a single 

preoperative dose of 1200 mg reduced 

postoperative pain and opioid 

consumption. Gabapentin group showed 

decreased incidence of opioid side effects 

as vomiting and pruritus.  There was a 

nonsignificant decreased incidence of 

nausea, urinary retention, and 

constipation in the gabapentin group 

while the incidence of sedation and 

dizziness was higher in the same group. 

Furthermore, Peng et al. (2007) 

performed a metanalysis of RCTs 

investigated the use of gabapentin for 

postoperative analgesia. This metanalysis 

comprised 1181 patients subjected for 

open gynecologic procedures, breast 

surgery, spine and lower extremity 

surgeries, open nephrectomy, procedures 

of the head and neck, and laparoscopic 

cholecystectomy. Most studies used not 

only doses of 600 mg to 1200 mg 

preoperatively but also continued 

administration in the postoperative 

period. Their study revealed that 

gabapentin reduced total analgesic 

consumption by 35% in the first 24 hours 

following surgery. Gabapentin also 

reduced VAS scores in the first 24 hours 

postoperatively. As regards opioid-related 

side effects, gabapentin reduced nausea, 

vomiting, and pruritus in spite of the 

associated increase in dizziness and 

sedation.  

Also, gabapentin used as an adjunct for 

postoperative pain after cardiac surgery 

and showed to be effective according to 

multiple studies done. Parlow et al. 

(2010) study revealed that single 

preoperative oral dose of gabapentin (600 

mg) reduced pain scores during the first 

day postoperative after cardiac surgery. 

Parlow and his colleagues found that pain 

scores in their study were less than 

previous studies. In their study, serum 

level of gabapentin was constant during 

and after cardiopulmonary bypass (CPB). 

These results showed gabapentin 

concentration stability in blood and 

proved that the use of gabapentin 

preoperatively for postoperative analgesia 

is not limited by use of CPB during 

cardiac surgery. 

In another study by Menda et al. (2010), 

a preoperative 600 mg single dose of 

gabapentin significantly decreased 

postoperative pain scores at rest and with 

cough and total morphine consumption 

during 48 hours after cardiac surgery.  

Our study revealed that there was 

decreased PONV and this coincides with 

a prospective randomized double-blind 

placebo-controlled study done by 

Khademi and his colleagues (2010) in 

patients underwent open 

cholecystectomy. They used oral 

gabapentin 600 mg two hours 

preoperatively and they found that 36.6 %  

of the forty four patients given gabapentin 

(16 patients) developed PONV  and 

65.2% of the forty three placebo patients 

given placebo (28 patients) developed 

PONV and the difference between both 

groups of their study was statistically 

significant (p = 0.02).  

CONCLUSION 
The result of the present study proved 

that, the preoperative use of gabapentin 

effectively reduce the postoperative pain, 

opioid consumption, opioid-related 

nausea, vomiting, and pruritus and 

increase in dizziness and sedation.  
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