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Comparison of analgesic effects of Gabapentin and Paracetamol
post-operatively in patients with hand injury
Hyder Ali, Naveed?, Bushra Perveen3

Abstract

Objective: To compare the analgesic effects of gabapentin and paracetamol post-operatively in patients with hand injury.
Methods: The double-blind, randomised control trial was conducted at the Department of Plastic Surgery, Dow University
of Health Sciences, Karachi, from March to August 2019, and comprised subjects aged 18-60 years with hand injury who
were randomly divided into group | which received gabapentin 600mg and group Il which received paracetamol 1000 mg
through anonymous packaging. Pain intensity was assessed using the visual analogue scale along with a self-designed
questionnaire which was filled twice post-operatively; first at the time of drug intake once orally allowed; and thereafter six
hours later. Data was analysed using SPSS 22.

Results: Of the 50 subjects, there were 25(50%) in each of the two groups. Overall, there were 41(82%) males and 9(18%)
females. The mean age of the total sample was 28.64+6.72 years. The most frequent side-effect reported in both groups
was nausea; 11(44%) in group | and 9(36%) in group . The least reported side-effect in group | was double vision 1(4%)
which was not reported at all in group Il and the least reported side-effect was dry mouth 1(4%). The analgesic effect
between the groups were not significantly different (p>0.05).

Conclusion: Both gabapentin and paracetamol were found to be effective in pain management, but the latter had slightly

better pain control with relatively less side-effects.
Clinical Trial Registration Number: NCT04068506.
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Introduction

Pain is an unpleasant sensation / distressful feeling caused
by noxious stimuli, which may be intense having
detrimental effects. Acute pain may be postsurgical,
secondary to bone fracture, or pain during the healing
process, while pain due to malignancy, phantom limb or
peripheral neuropathy are persistent and are categorised
as chronic pain.! AlImost 10% of trauma cases report to the
emergency departments (EDs) with hand injuries ranging
from minor laceration to badly damaged hands requiring
effective management and may hamper an individual’s life
depending upon its severity.2 About 80% of patients
experience acute pain after surgery which has a major
effect on recovery from a surgery.3 Hence, pain relief is one
of the critical markers to evaluate the success of a surgery.

Various analgesic regimens are nowadays adopted to
relieve pain of any intensity, i.e. from mild to moderate and
severe, including opioids, non-steroidal anti-inflammatory
drugs (NSAIDs), paracetamol and corticosteroids.# There
are several adverse effects of insufficient or excessive use
of opioid and non-opioid analgesics following various
surgeries.> Gabapentin, a novel drug widely used for
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than other analgesics, acts by lowering the dorsal horn
neuron’s ability to excite.67 It is also used in treating
diabetic neuropathy, neuralgia, reflex sympathetic
dystrophy, sleep disorders, migraine and alcohol
withdrawal.8 The efficacy depends on dosage and variable
use, i.e. either preoperatively, postoperatively in various
surgeries, including coronary bypass surgery, lumbar spine
surgery, hysterectomy, etc.4# Another well-known analgesic
as well as anti-pyretic regimen available for many years is
paracetamol. Its efficacy may depend on its route of
administration, either orally or parentally. It is used as an
anti-pyretic widely, while its effect as analgesic has been a
focus of consideration for many clinicians for a number of
years.9 Clinical practice necessitates investigating the
methods which could effectively reduce the intensity of
pain. Gabapentin has well known analgesic effects similar
to paracetamol in different surgeries, but there is limited
data to demonstrate its effects on hand surgery. The
current surgery was planned to compare the analgesic
effects of gabapentin and paracetamol post-operatively in
patients with hand injury.

Patients and Methods

The single-centre, double-blind, randomised control trial
(RCT) was conducted at the Department of Plastic and
Reconstructive Surgery, Dow University of Health Sciences
(DUHS) and Dr. Ruth Pfau Civil Hospital Karachi (CHK),
Karachi, from March to August 2019.
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After approval from the DUHS ethics review board, the RCT
was registered prior to patient enrollment at
clinicaltrials.gov with RCT registration no. NCT04068506.
The sample size was calculated using OpenEpi'0 calculator
with 95% confidence interval (Cl) and 5% confidence level
(CL). Different parameters like mean and standard
deviations (SDs) for effect after 6 hours were used to
calculate the valid sample size. There were no interim
analysis considering the limited follow-up time and very
limited participant number. The sample was raised using
consecutive sampling technique from among patients of
either gender aged 18-60 years with hand injury. Those
excluded were pregnant women, patients presenting with
signs of arrhythmia, myocardial ischaemia, cognitive
impairment, psychiatric disorders, drug abuse, patients
taking any anti-epileptic drug, and those having severe and
multiple injuries.

After taking informed consent, the subjects were
randomised into experimental group I and control group Il
with 1:1 allocation ratio which was ensured via masked
block randomisation. Group | received gabapentin 600mg
and group |l received paracetamol 1000 mg through
anonymous packaging. The participants were enrolled by
the principal investigator and they were assigned to either
of the two groups by the statistician who was not part of
the research team. The participants and the study team
were blind to the given intervention.

Hand surgery was done under general anaesthesia and the
patients were provided with analgesic drugs once their Nil-
per-Oral (NPO) period was over. The patients were
constantly observed within hospital premises and were
followed up after 6 hours of drug administration when they
were reviewed for pain symptoms and other unusual side
effects. There was only one follow-up which was conducted
on the basis of a single dose of drug with no longer
follow-up.

Data was collected using a pre-desgined structured
questionnaire. Pain intensity before and six hours after drug
intake was recorded using visual analogue scale (VAS) in
the form of numerical scale 0-10, with 0 =no painand 10 =
most intense subjective feeling. Also, there were other
categories in between these two extremes: 1-3 + slight and
mild pain; 4-6 = moderate pain; 7-9 = severe and extreme
pain. The patients were shown some pictures reflecting
possible expressions with respect to the intensity of pain
and were requested to point out the best possible
approximate to their pain.

Data was analysed using SPSS 22. Paired t test was applied
to assess significant association for VAS scores in both the
groups. P<0.05 was considered significant.
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Results
Of the 68 individuals assessed initially, 50(73.5%) were

Assessed for eligibility
(n=68)

( Enrollment )

Excluded (n=13)

« Not meeting inclusion criteria (n=7)
1. Declined to participate (n=2)

- Other reasons (n=4)

Randomized (n=55)

Allocated to intervention (n=28) Allocated to intervention (n=27)

« Received allocated intervention (n=28 « Received allocated intervention (n=2)

« Did not receive allocated intervention « Did not receive allocated intervention
(n=0) (Due to violation of protocol) (n=1)

Y { Follow-up )

Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give Discontinued intervention (give
reasons) (n=0) reasons) (n=0)

l { Analysis ) Y
Analysed (n=25) Analysed (n=25)
+  Excluded from analysis (Some « Excluded from analysis (Some other
other treatment was provided treatment was provided during
during supportive care) (n=3) supportive care) (n=1)

Figure-1: Consolidated Standards of Reporting Trials (CONSORT) flow-chart.

Table-1: Comparison of demographic data between the groups.

Group | (G) Group Il (P) p-value
n (%) n (%)
Mean age in years 28.24 +5.897 29.04 +7.558 0.352*
Gender
Male 21(84) 20(80) 0.472*
Female 4(16) 5(20)
Dominant Hand
Dominant Hand Right 23(92) 24(96) 0.241*
Dominant Hand Left 2(8) 1(4)
Injured Hand
Injured Hand Right 13(52) 20(80) 0.001%
Injured Hand left 12(48) 5(20)
Occupation
Carpenter 1(4) 3(12) 0.648*
Driver 2(8) 1(4)
Housewife 3(12) 2(8)
Job 2(8) 5(20)
Labour 6(24) 9(36)
Shopkeeper 6(24) 1(4)
Student 2(8) 2(8)
Tailor 2(8) Nil
Source of Injury
Road accident 2(8) Nil 0.002*
Sudden fall 1(4) Nil
Machinery 7(28) 2(8)
Glass/knife cut 13(52) 17(68)
Others 2(3) 6(24)
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included; 25(50%) in each of the two groups (Figure 1).
Overall, there were 41(82%) males and 9(18%) females. The
mean age of the total sample was 28.64+6.72 years. Age
and gender were not significantly different in the two
groups (p>0.05) (Table 1)

Table-2: Visual analogue scale (VAS) score for the groups before and after drug

interventions.
Group VAS score before VAS score six hours  p-value
drug intake after drug intake
Group 1 (G) 5.68 +1.108 1.60 +1.155 0.197*
Group Il (P) 5.15+1.650 1.80+1.528 0.604*

G: Gabapentin, P: Paracetamol,*: independent sample t test.

Gabapentin

Frequency

Change in VAS score

Paracetamol

Frequency

T T
2 3 4 5

Change in VAS score

Figure-2: Distribution of visual analogue scale (VAS) score in groups | and Il after
6 hours.

Table-3: Comparison of adverse effects between the drugs.

Group | (G) Group 1 (P)

Dizziness 9(36%) 4(16%)
Nausea 11(44%) 9(36%)
Vomiting 5(20%) 2(8%)
Double vision 1(4%) Nil

Dry mouth 2(8%) 1(4%)
Increased sleep 7(28%) 4(16%)
Anxiety 5(20%) 7(28%)

G: Gabapentin, P: Paracetamol.
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The mean VAS score decreased in both the groups, but the
changes was not significant (p>0.05) (Table 2; Figure 2).

The most frequent side-effect reported in both groups was
nausea; 11(44%) in group I and 9(36%) in group Il. The least
reported side-effect in group | was double vision 1(4%)
which was not reported at all in group Il and the least
reported side-effect was dry mouth 1(4%) (Table 3).

Discussion

Hand injury is the fifth leading cause of ED presentation
and costs a significant financial load over healthcare
systems worldwide. A varying range of management
modalities are being used nowadays with respect to the
site of hand injured and involving structure, like nerve,
tendon, blood vessels or skin,'" including medical
intervention2 as well as surgical methods and implants,
etc. to come up with better outcome.'3

Hand injury is mostly common among persons involved in
machine trade, and mostly people present with lacerations,
followed by crush injury incidences, due to ill-handling of
some equipment.’ In the current study, the majority
participants were labourer and shopkeepers having
complaints of laceration, while some had other modes of
injury. Only a small number of participants had injured their
non-dominant hand.

The trial drug gabapentin is known for its analgesic
properties over different kinds of pain of neuropathic and
neuralgic origins. For relief in diabetic neuropathy, post-
herpetic neuralgia and postoperative pain, gabapentin is
highly effective and is widely used preoperatively to
minimise the pain following surgical procedures.1516

Studies have shown the effective role of gabapentin in
controlling limb's phantom pain.’” The current study
revealed significant reduction in pain with respect to both
the groups, but the coefficient values on a minor extent
comparatively were more promising towards the
paracetamol group. However, there were more peaks of
change in the VAS pain status in the gabapentin group.

Amin et al. found that postoperative pain in the gabapentin
group was significantly lower than the paracetamol
group.'8 This was also evident in the present study, where
a slight difference was observed when correlation
coefficient of both groups were compared.

Another study, with tibia fracture pain management,
revealed that gabapentin was as effective as paracetamol.
Pain scores in both groups were significantly lower at 2nd,
4th and 6th postoperative hours.’ Imani et al. concluded
that a single dose of 600 mg oral gabapentin before
thoracotomy significantly reduced postoperative pain
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during the recovery stay and the first postoperative hour.20
In the current study, standard doses of 600 mg of
gabapentin and 1000 mg of paracetamol were provided six
hours postoperatively, as increasing the dose of respective
drugs were not likely to affect efficacy. However, there was
a possibility that side-effects of increased dose would be
evident in case of unusual increment.

A study on carpal tunnel syndrome (CTS) patients
compared varied doses of gabapentin versus no-treatment
group using VAS scores and found significant results after
drug intake during the follow-up period.2' These finding
are somehow inconsistent as statistical significance in the
current study was not observed even though the
participants reported clinical significance. Gabapentin is a
drug known for its adverse effect as well. There is a wide
range of adverse effects, ranging from minor symptom:s,
like dizziness, nausea and vomiting, to severe adverse
effects, like hypoventilation and myopathies. Visual
symptoms, suicidal behaviour, self-harm, somnolence,
pruritus, urinary retention and diarrhoea have also been
reported in literature.2223 The current study explored and
compared a limited number of side-effects. Nausea was
reported clinically in both the groups, followed by dizziness
and anxiety in gabapentin and paracetamol groups
respectively. Only a small number of participants reported
visual symptoms in the gabapentin group, which were not
reported by any participant in the paracetamol group. All
the reported symptoms of nausea, vomiting, dizziness, dry
mouth, increased sleep and double vision revealed positive
correlation, while anxiety reflected negative correlation
with respect to drug intake. Participants in the gabapentin
group suffered had side-effects than the paracetamol
group, and a greater number of adverse effects were
reported clinically in the gabapentin group.

The current study has limitations, including being a single-
centre trial with limited number of participants, focussing
entirely on hand injuries treated postoperatively only with
standard doses, and having limited follow-up time.

Further studies with larger samples involving multiple
centres are required to validate the findings. Various other
parameters also need to be inquired, including other sites
of injury at different doses. Anaesthesia and NPO breakout
time should be inquired and should be compared in both
the groups. The efficacy should also be studied in the
elderly population, and those visiting private setups.
Compliance with respect to side-effects should be inquired
if multiple doses are recommended.

Conclusion
Gabapentin 600mg dose provided promising analgesic
effect postoperatively in hand surgery cases and can be
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safely used besides other analgesics, like paracetamol. The
side-effect profile for gabapentin still needs to be studied
in large-scale trials. Moreover clinical efficiency of both the
drugs in alleviating pain was almost similar, indicating that
gabapentin can be a safe alternative for analgesic effect in
hand surgery.
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