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Abstract

Background: Acute pain is common after arthroscopic surgeries and it is one of the most important causes of patient dissatis-
faction, admission time and increased morbidity . Gabapentin with anti-hyperalgesic effects can play a critical role in pre-emptive 
analgesia methods. The aim of this study was to assess the efficacy of gabapentin in pain management after surgery and the 
rate of drug consumption in patients who are candidate for anterior cruciate ligament (ACL) reconstruction arthroscopic surgery.  

Methods: In this randomized, triple blind clinical trial, 114 patients who were candidate for arthroscopic ACL reconstruction 
were divided into two groups of gabapentin (G) and placebo (p), with 57 patients in each group. The intervention group received 
gabapentin 600 mg and a placebo was administered in control group. Patients received on-demand pethedine for pain manage-
ment. The primary outcome was pain intensity according to the visual analogue scale (VAS) and the secondary outcome was the 
amount of opioid consumption and incidence of side effects (including: dizziness, sedation, nausea and vomiting) at 6 and 24 h 
visits.

Results: The mean pain intensity in G group at both the 6 and 24 hour visits was significantly lower than the control group 
(Both p<0.0001). Also, patients in the gabapentin group consumed less opioid at both visits in comparison to the placebo group 
(p<0.001, p=0.032). The incidence rate of sedation, dizziness, nausea and vomiting was similar in both groups. 
 
Conclusion: In arthroscopic ACL reconstruction, administering a preoperative single dose of 600mg gabapentin may decrease 
both pain intensity and opioid consumption. 
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Introduction

Seventy five percent of those 73 million patients who 
annually undergo a variety of surgeries in the Unites 
States complain about acute postoperative pain (1). 

Moreover, anterior cruciate ligament tear is one of the 
most common problems of knee joint and arthroscopic 
ACL reconstruction, which is accompanied by moderate to 
severe postoperative pain (2, 3).

The lack of optimal pain management may cause de-
creased patient satisfaction, impaired quality of life, in-
creased length of hospitalization and overload on the soci-
oeconomic burden (4, 5). At present, there is a wide variety 
in pain management after arthroscopic ACL reconstruc-
tion to create an appropriate analgesia with lower doses 
of analgesics (6). Opioids, despite of their side effects such 
as nausea, vomiting, and drowsiness, are still the main cor-
nerstone in managing acute postoperative pain (7). Mod-

ern approaches have been proposed to reduce postopera-
tive pain and opioids side effects (6, 8, 9). Preventing the 
pain before it starts by desensitizing the central nervous 
system is the main mechanism of the preemptive analge-
sic method and gabapentin is one of the applicable drugs 
in this field. However, in several clinical trials, systematic 
review and meta-analysis anti-allodynic and anti-hyper-
algesic effects of gabapentin on acute postoperative pain 
have been challenged (10-17). In a meta-analysis of 12 
different RCTs done on 896 patients (449 gabapentin and 
447 placebo cases), it was shown that the administration 
of gabapentin is significantly associated with a decreased 
postoperative pain score and opioids consumption but it 
results in increased incidence of drowsiness (14). However 
in two recent trials, it was shown that the administration 
of gabapentin has no effect on pain or opioid consumption 
reduction after thoracotomy surgeries and total knee ar-
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throplasty (18, 19).
There are a few articles related to preemptive gabapentin 

in arthroscopic surgery (1, 15, 19-23) and just one study 
(21) has evaluated the efficacy of gabapentin in arthro-
scopic ACL reconstruction. Hence in this clinical trial we 
address the efficacy of gabapentin on pain intensity and 
opioid consumption and the incidence of side effects fol-
lowing arthroscopic ACL constructions.

Materials and methods
  The present triple-blinded randomized clinical trial was 

approved by the vice chancellor for research and ethics 
committee of the University of Medical Sciences. Informa-
tion about the advantages and disadvantages of the two 
groups was given to the patients and informed consent 
forms were obtained prior to enrolment. All patients who 
were candidate for ACL reconstruction were evaluated for 
eligibility. Inclusion criteria included: age between 18-55 
years, physical condition type I or II in ASA (American So-
ciety of Anesthesiology), operation duration time less than 
one hour, and no concurrent lesions identified during ar-
throscopy. Exclusion criteria included: associated tearing 
of other ligaments and or meniscii, presence of any chon-
dral lesions, a known allergy to gabapentin, psychological 
disorders, alcohol or drug abuse, and regular consumption 
of analgesics, corticosteroids or anticonvulsants. Preoper-
ative pain intensity was measured by using a visual analog 
scale VAS (zero= no pain, 10= unbearable pain). Randomiz-
ing eligible patients was performed by the random block 
method according to quaternary sequences. (group G: 
600mg of gabapentin, group p: identical-looking placebo). 
The placebo was provided in identical form to the origi-
nal capsule by the same pharmaceutical company. Medica-
tions were given according to the randomization schedule 
two hours pretreatment. No other sedatives or analgesics 
were given to the patients during the follow-up period. All 
the patients underwent general anesthesia. Anesthesia 
was induced with fentanyl 2µg/kg and thiopental (4mg/
kg) and maintained with 0.8-1.5% Isoflurane and N2O and 
O2 in a ratio of 50%. Atracurium (0.5/mg/kg) was applied 
for intubation. In all cases, ACL was reconstructed by the 
first author of the study (M.M.K) using a four-strand ham-
string tendon with the help of the two standard anterolat-
eral and anteromedial portals. For graft fixation, absorb-
able interference screws and endo-buttons were applied 
on the tibial and femoral side respectively. 

On-demand pethedine (0.5mg/Kg) was injected for pa-
tients’ pain management in the first 24 h post-operation 
and total opioid consumption was recorded in the patient 
questionnaire. Patients were assessed by another physi-
cian (K.S.E), who was blinded to the patients’ group allo-
cation to the 6 and 24 h visits to determine pain intensity, 
pethedine consumption  and the incidence of side effects 
(nausea, vomiting, dizziness, and sedation). Nausea and 
vomiting were studied in three levels: 1) nausea, 2) vomit-
ing 3) vomiting requiring medical intervention. Sedation 
score is also considered in five modes: 1) completely con-
scious, 2) aware but sleepy, 3) drowsy but able to obey 
verbal commands, 4) drowsy with no response to tactile 
stimulation, and 5) sleep with no response to any stimu-
lus. The questionnaires were isolated with an anonymous 
regimen and by the only researcher that was aware of the 
patient’s grouping and finally were given to the statistical 

assessor (statistical consultant) for data analysis. 
The sample size required comparing the changes of 

pain intensity and opioid consumption between the two 
groups, which was calculated according to a recent study 
(24), where in 52 cases in each group providing 80% pow-
er with a confidence of 95% with the help of the two-sided 
test. Chi squared test or Fisher’s exact test were used to 
compare the qualitative variables. Ordinal variables and 
continuous non-parametric variables were evaluated by 
the Mann-Whitney-U test. Student’s test was also used to 
compare the quantitative normally distributed variables of 
the two groups. Statistical analysis was performed using 
SPSS software ver.19 and the significance level was set at 
p<0.05.

Result
 Of  the 114 eligible patients whom were candidate for 

arthroscopic ACL reconstruction, 57 patients were rand-
omized in each treatment arm. Demographic character-
istics such as age, gender, body mass index, duration of 
surgery and preoperative pain intensity (Table 1) showed 
that there were no significant difference between the two 
groups (P>0.05) . Two patients in the gabapentin group 
and 4 patients in the placebo group received another seda-
tive and so they were excluded from the study. The final 
data analysis was done on the remaining patients (55 pa-
tients in the gabapentin group and 53 patients in the pla-
cebo group). 

Pre-operative pain assessment determined that both 

Table1. Demographic characteristics such as age, sex, weight, body mass 
index and duration of surgery in two groups.

Group G 
(N=57)

Group P 
(N=57) P-value

Age 
(mean±SD) 32.2±9.3 30.5±10.2 0.35 

Gender  (m : f) 49 : 8 51 : 6 0.57

Surgery time 
(mean±SD) 40±10 36±7 0.43

Weight 
(mean±SD) 74.9±9.4 73.6±8.5 0.41 

BMI 
(mean±SD) 24±2.2 23.5±2.8 0.26 

groups were similar; pre-operative pain in group G and P 
were 2.5 (95%CI: 2.2-2.8) and 2.7 (95%CI: 2.3-3) respec-
tively (P=0.71). Again postoperative pain was evaluated af-
ter the first and second visit (6hr and 24hr). In both visits 
the mean pain intensity in group G was significantly less 
than group P (P<0.0001) (Table2).

Mean opioid consumption showed that the pethedine 
consumption in group G was significantly lower than pa-
tients in the placebo group at 6 and 24 hours (Table3).

Data analysis shows that the incidence of postoperative 
nausea and vomiting in two groups at both follow up visits 
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did have any significant difference (both P>0.05). During 
the first follow-up, 5 patients in group G (9%) and 7 pa-
tients in group P (13%) had some degree of nausea and 
vomiting. In the second follow-up, 3 patients in group G 
and 4 patients (7.5%) in Group P complained about this 
side effect.

Incidence of dizziness was similar between the groups. At 
the first visit (6 h follow up), 7 patients in group G (13%) 
and 4 patients in  group  P (7.5%) and at the second visit 
(24 h follow up), 3 patients in group G (5.5%) and 6 pa-
tients in placebo group (11%) reported dizziness (both 
P>0.05).

Additionally. statistical analysis showed that the patients’ 
sedation score in both groups were comparable at both 
visits (P>0.05). This means that gabapentin did not result 
in increased sedation scores. Of patients in group G and P, 
6 cases (11%) and 3 cases (6%) respectively suffered from 
second and third degree sedation at their first visit. At the 
second visit, 2 patients in group G (4%) and 3 patients 
(6%) in group P had similar complains.

Discussion 
 This study indicated that the preoperative administra-

tion of gabapentin is significantly associated with pain 

intensity reduction and opioid consumption decrease as 
a pre-emptive analgesia method for anterior cruciate lig-
ament reconstructions. In a similar study of 40 patients, 
Menigaux el al. randomly divided 40 patients requiring 
ACL reconstruction. In the intervention group they admin-
istered 1200 mg of gabapentin 1-2 hour before surgery 
(21). Pain intensity at rest and movement and the amount 
of opioid consumption at the first 48 h postoperative were 
in favor of the gabapentin group. The results of our study 
were consistent with this study. The most common side 
effects of gabapentin are drowsiness and dizziness (25). 
Since the incidence of gabapentin side effects is dose de-
pendent, we only administered a single dose of gabapen-
tin. However, the rate of patient drowsiness and dizziness 
at their first visit was a little more than te control group; 
but it did not reach statistical significance. 

In a conducted meta-analysis, 16 RCTs related to preemp-
tive gabapentin analgesia were divided into three cat-
egories: A) single dose of gabapentin 1200 mg, B) single 
dose of gabapentin less than 1200 mg, C) multiple dose of 
gabapentin. In all three groups, total opioid consumption 
was significantly reduced. Also, patients in group A and 
B significantly experienced less postoperative pain than 
the placebo group. In the light of the side effects, pooled 
data analysis showed that gabapentin was associated with 
more sedation,  less vomiting and pruritus (26). In the pre-
sent study, the rate of nausea and vomiting was somewhat 
lower in the gabapentin group, but it did not reach a sig-
nificant amount.

In an RCT (19) on knee arthroplasty candidates to evalu-
ate pre-emptive analgesia, a regimen of acetaminophen 
1000 mg and ketorolac 15 mg was administered every 6 
h accompanied by PCA morphine pump. In the interven-
tion group, the pre-operative gabapentin 600 mg and the 
gabapentin (200 mg/TDS) were added for two days. Al-
though clinical outcomes (pain intensity and opioid con-
sumption) were in favor of the gabapentin group, again it 
did not reach a significant amount. However, in another 
study, Clark et al. randomized candidates for knee arthro-
plasty in four groups with different dosages of gabapentin 
and compared it with the control group (27). All patients 
received preoperative celecoxib 400 mg and postoperative 
celecoxib 200 mg every 12 h for four hours. Although the 
mean pain intensity was similar between the groups, mor-
phine consumption and the incidence of pruritus in groups 
that had taken gabapentin both before and after surgery 
had a significant reduction compared to the control group 
and the one which received a single dose just before sur-
gery. In another study in the same year, candidates for total 
hip arthroplasty were divided into three groups of 38 (1- 
pre-emptive gabapentin 600 mg, 2- post operative gabap-
entin and 3- control group). All patients received celecoxib 
400 mg, dexamethasone 8 mg and acetaminophen 1 g. The 
treatment outcomes in the three groups were similar and 
there was no special precedence in the intervention groups 
when compared to the control group (28).

Patient characteristics, type of illness, selected surgical 
procedures and anesthetic techniques may all have a role 
in the reduction of pethedine consumption and efficacy of 
gabapentin as pre-emptive analgesia. For instance, in some 
reported studies, the pain rate on the mean morphine con-
sumption of patients was not reduced following the ad-
ministration of gabapentin (1, 16, 18, 20, 28, 29); However, 
there are studies that are in favor of gabapentin (23, 24, 

Table2. Pain intensity measures of both control and intervention studied 
groups at, 6 and 24 hours visits

Visits 6hr 24hr

Group G (n=55) P (n=53) G (n=55) 0.35

Mean pain inten-
sity (VAS) 4.8 6.9 44  0.57

Median 5 7 4  0.43

Mean std. error 0.26 0.25 0.27  0.41

95%-CI 4.3-5.4 6.5-7.5 3.9-4.9

P Value <0.0001 <0.0001

VAS: Visual analogue scale, 95%-CI: 95% Confidence Interval

Table3. Opioid (Pethedine) consumption in studied groups at two 
visits at 6 and 24 hours

Visits 6hr      24hr

Group G (n=55) P (n=53) G (n=55) P (n=53)

Mean 
opioid con-
sumption

20 34 25 37

Median 25 40 0 50

Mean std. 
error 3 2.8 3.1 3.4

95%-CI 18.9-31.3 28.5-39.8 14-26.6 30.4-44

P Value <0.0001 0.032
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the preliminary step to definitely confirm gabapentin as a 
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Administration of a single dose of gabapentin 600 mg 2 
hours before surgery for arthroscopic anterior cruciate 
ligament reconstructions results in reduced pain and opi-
oid consumption.
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