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Abstract

Gabapentin, and pregabalin had been used in analgesic field some studies.
This double blind randomized clinical trial was conducted to evaluate the
pre-emptive use of gabapentin 900 mg and pregabalin 300 mg in reducing
postoperative pain. Methods: A total number of 75 patients undergoing lower
gynecological procedures were prospectively randomized, into three groups
(group A, B and C), each group including 25 patients with total 75 patients.
Pregabalin, gabapentin or placebo, the pain was assessed on a visual analo-
gue scale (VAS) at 0, 6, 12, 18 & 24 hours postoperatively. Duration of ef-
fective analgesia was documented, and administration of extra analgesic
doses of meperedine required in the first 24 hours. Results: Patients in the
gabapentin or pregabalin had significantly lower VAS scores at 6, 12, 18 and
24 hours, than those in the placebo group. As for rescue analgesia with me-
predine consumed in the gabapentin, and pregabalin were significantly less
than in the placebo. As for the complications, both drugs had increased in-
cidence of nausea, vomiting and dizziness postoperatively, while no signi-
ficance was found between all groups as regard hypotension, bradycardia
and shivering. Conclusion: Preoperative use of pregabalin or gabapentin
provides comparable but significant prolonged postoperative analgesia,
less nausea and vomiting compared to placebo after gynecological surgeries.
However, it was associated with increased incidence of postoperative dizzi-
ness.
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1. Introduction

The relief of postoperative pain is a subject of concern as it has been receiving an
increasing amount of attention in the past few years [1], as failure to relieve pain
is morally and ethically unacceptable.

The goals of pre-emptive analgesia are to decrease acute pain after tissue in-
jury, and to inhibit the continuity of post-operative pain causing chronic pain
[2]. Drugs such as local anesthetics injection, opioids, non-steroidal anti-inflam-
matory drugs, cyclooxygenase-2 inhibitor, paracetamol, gabapentin, pregaba-
lin, clonidine and dexmedetomidine have been used as pre-emptive analgesics
[3].

Surgical stimulation causes central and peripheral sensitization. Antihyperal-
gesic drugs have shown improvement of postoperative pain by preventing the
development of central sensitization.

Some clinical trials of gabapentin, given before a variety of surgical procedures
producing visceral and somatic injury, have found significant reduction in post-
operative analgesic needs or a reduction in early and late postoperative pain scores
[4].

In this study, we compared the effect of preventive single dose of gabapentin
or pregabalin on the acute postsurgical pain after elective lower abdomino-pelvic
gynecological surgical procedures under spinal anesthesia, in order to neglect the
possible analgesic effects of general anesthetics on the results of this study, to
evaluate and compare the effect of the drugs on vital parameters, to study the
post-operative requirement of analgesics and to compare the side effects of pre-
gabalin and gabapentin.

2. Methods

In this prospective randomized comparative study, using a computer-derived
random number sequence, women were divided by means of closed envelopes
into three groups (group A, B and C), each group including 25 patients with to-
tal 75 patients, sample size depending on a the average 6 hr VAS previous study
of experimental drugs with a power of 80%, and confidence interval o 90%, 22
patients reuired per group increased to 25 avoiding drop outs.

Ethical approval from our ethical committee, and individual conscent for par-
ticipation was taken

Inclusion criteria: Female patients of American society of Anesthesiologists
(ASA) grade I or II. Aged 20 - 60 years. Gynecological surgeries only under
spinal anesthesia were included in this study.

Exclusion criteria:

Inability to cooperate.

Patients with contraindications to spinal anesthesia.

Patients with major neurological, cardiovascular, metabolic, respiratory, renal
disease or coagulation abnormalities.

Body mass index (BMI) more than 30.
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Emergency surgery.

History of allergy to gabapentin &/or pregabalin.

Patients on regular treatment with gabapentin, pregabalin, opioids, tramadol,
sedatives or anticonvulsants.

Limited or insufficient respiratory reserve.

An hour before surgery, vital parameters including pulse rate and blood pres-
sure (BP) of all the patients were recorded in pre-anesthetic room and then the
drug selected for the study was given with a water sip (neither the anesthetist nor
the patient knew the type of the drug administered).

Group A: received three placebo capsules with similar shape and color.

Group B: received 900 mg of gabapentin (three 300 mg capsules).

Group C: received 300 mg of pregabalin (three 100 mg capsules).

After detailed pre-anesthetic evaluation, routine and specific investigations,
patients were informed regarding the type of study, and the visual analog scale
(VAS) for pain assessment (0 cm = no pain, 10 cm = worst pain imaginable) was
introduced to every patient (Figure 1).

In the Operation room, intravenous (IV) line was secured by using 18 Gauge
cannula and preoperative vitals as (Blood pressure, peripheral pulse, respiratory
rate, SpO,) were recorded. coloading with lactated ringer solution at a rate of 15
ml/kg/h. Spinal anesthesia was given at the L3-L4 interspace and a volume of 3.5
ml of 0.5% bupivacaine heavy injected over 30 seconds through a 25 Gauge
spinal needle. Patient was placed in the supine position with minimal 15" head
down tilt to achieve the level of block of T10.

Intraoperative fluid therapy was used in avoidance of spinal anesthesia-induced
hypotension. Sensory level assessment was through the loss of cold sensation
while Bromage score was used in motor block assessment [6].

Postoperatively, analgesia was administered whenever VAS score was greater
than 4, in the form of paracetamol 1 gm given IV every 8 hours regularly for the
first 24 hours, and meperedine 50 mg given intramuscularly (IM) repeated on
demand as rescue analgesia at intervals not less than 6 hours each (before which
VAS was recorded).

No Moderate Worst

Pain Pain Pain
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Figure 1. Correlation between Visual and verbal scale [5]. 1 - 3 = mild pain, 4 -

6 = moderate pain & 7 - 10 = severe pain 1.
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Data collection:

Patients were kept under observation for a total period of 24 hours postopera-
tively and the following data were recorded: Pain scores, carried out by VAS at 0,
6, 12, 18 & 24 hours postoperatively. Duration of motor block was measured, as
the time from establishment of complete motor block after intrathecal drug ad-
ministration, assessed by Bromage scale (Bromage score of 4) till regaining full
muscle power (Bromage score of 1), with recording VAS score at the time of re-
gaining full muscle power. Duration of effective analgesia was derfined, as the
time from intrathecal drug administration to the patient’s first request for anal-
gesic i.e. administration of first doses of either meperedine and/or paracetamol,
either in the recovery room or in the ward. The total number of doses of mepe-
redine required in the first 24 hours. Occurrence of intra or postoperative at-
tacks of hypotension and/or bradycardia that required treatment. Episodes of
postoperative shivering, nausea, vomiting, and dizziness.

N.B. Pain scores and duration of effective analgesia were considered as the
primary outcome measures.

Statistical analysis:

Data were analyzed using Statistical Program for Social Science (SPSS) version
21.0. Quantitative data were expressed as mean + standard deviation (SD) for
parametric variables. Qualitative data were expressed as frequency and percen-
tage.

The following tests were done: A one-way analysis of variance (ANOVA):
when comparing between more than two means of parametric variables. Mann-
whitney U test was performed for non-parametric values as median and inter-
quartile ranges. Chi-square (X2) test was used to compare proportions between
two qualitative parameters. Probability (P-value): P-value < 0.05 was considered

significant. P-value > 0.05 was considered insignificant.

3. Discussion

High-quality pain control after surgery is still a major challenge. Pain is one of
the causes for delayed discharge. The degree of postoperative pain is multifac-
torial and depends on variables such as type and duration of the surgery, type of
anaesthesia and analgesia used, and the patient’s mental and emotional state.

Preemptive analgesia before surgical stimulus is an arising method in avoid-
ance of allodynia and chronic pain development.

Gabapentin and pregabalin have antiallodynic and antihyperalgesic properties
useful for treating neuropathic pain and therefore may be beneficial in acute
post-operative pain management [7].

Although there is a lot of studies for comparison of both this study showed
that both Yu ez al. [8]. Gabapentin and pregabalin administered in a single dose
preoperatively, has significantly prolonged the duration of effective analgesia,
decreased the rescue analgesia requirements and decreased the opioid associated

side effects. These benefits were not associated with intra or postoperative he-
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modynamic variations. However, it was associated with increased incidence of
postoperative dizziness and sedation.

Multi model analgesia has become the standard of practice to treat severe
postoperative pain following orthopedic surgery [9]. This practice involves the
use of different classes of analgesics with different route of administration to:
Provide better pain relief at rest and with movement. Decrease opioid consump-
tion. Decrease analgesics side effects [10].

Along with our study, Ghai and his colleague [11] found pregabalin 300 mg 1
- 2 h preoperative before abdominal hysterectomy is superior to 900 mg gaba-
pentin and placebo, in their study they used a higher dose of pregabalin which
was associated with excess somnolence up to 18 - 24 hours after surgery they al-
so used other two types of analgesics as tramadol and diclofenac.

Bafna and colleagues [12], have studied preemptive effect gabapentin and
pregabalin for acute post-operative pain after operation under spinal anesthesia.
In their study, patients received a single dose of placebo capsule (group A), ga-
bapentin 600 mg (group B) or pregabalin 150 mg (group C). A significantly
longer mean duration of effective analgesia in group C was observed compared
with other groups (2 < 0.001). Similarly, in our study, a significantly longer du-
ration of effective analgesia in group C: pregabalin group, and group B: gaba-
pentin group was observed in comparison with the placebo group, with the du-
ration being longer in the pregabalin group.

Similar results were obtained by Kohli and colleagues [13]. Their randomized,
double-blind, placebo-controlled trial was conducted in 150 patients undergoing
hysterectomy under spinal anaesthesia, who were divided into three groups,
group I control group, group II received 150 mg pregabalin 1 hour before sur-
gery and group III received 300 mg pregabalin 1 hour before surgery. In their
study they observed that the pregabalin group showed reduced anxiety scores
which showed no difference between pregabalin 150 mg and pregabalin 300 mg
groups. The time of rescue analgesia required by the patients was increased in
pregabalin groups, with more effective prolongation of analgesia after spinal
anaesthesia in the pregabalin 300 mg group. This prolongation in the analgesia
was correlating well with the half-life of pregabalin which is 4.6 to 6.8 hours, and
was not associated with any hemodynamic instability. On the other side, patients
received pregabalin has suffered an increase incidence of dizziness more than the
other groups.

While no statistical difference as found as regard sedation, nausea or vomit-
ing.

Patient satisfaction was better with pregabalin 300 mg group than 150 mg
group and much better than with the control group. The reduction in mean
blood pressure and heart rate was seen in all groups, mostly due to the effect of
spinal anaesthesia. In their study they concluded that preemptive administration
of pregabalin before hysterectomy under spinal anaesthesia will prolong the

neuraxial block, help in immediate postoperative analgesia and reduce the rescue
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analgesia requirements, with 150 mg being the optimal dose.

On the contrary, the study conducted by Short and his colleagues [14],
couldn’t reach the same conclusion as the previous studies and couldn’t even
replicate the positive results from a previous study from their own group eva-
luating the analgesic benefits of gabapentin 600 mg given orally preoperatively to
women undergoing elective cesarean delivery. In their study they randomized
132 women undergoing elective cesarean delivery into 3 groups to receive 300 or
600 mg oral gabapentin, or placebo, 1 hour before surgery. Spinal anesthesia and
postoperative analgesia were instituted, including intrathecal fentanyl and mor-
phine, oral diclofenac and acetaminophen, and systemic morphine as required.
They did not observe an improvement in pain scores with either 300 or 600 mg
gabapentin and concluded that a single preoperative dose of 300 mg or 600 mg
gabapentin did not improve post cesarean pain management or maternal satis-
faction in the context of a multimodal analgesic regimen inclusive of intrathecal
morphine. These differences in results can be attributed to their usage of intra-
thecal morphine which prolongs the analgesic effect of spinal anesthesia in all
groups, the regular use of both diclofenac and paracetamol with the on-demand
use of systemic morphine for post-operative analgesia, and the fact of their using
lower doses of gabapentin (300 mg and 600 mg) than the dose we used in our
study (900 mg). None of the patients included in this study asked for supple-
mental analgesia, as it could mask the analgesic effect or increase incidence of

the study drugs complications.

4. Results

Among 75 female patients aged from 20 to 60 years old, with ASA physical sta-
tus I - II, scheduled for elective gynecological surgeries, 25 cases received 900 mg
gabapentin (group B), 25 cases received 300 mg pregabalin (group C) and 25 re-
ceived placebo capsules (group A) 1 hour preoperative, 6 cases were recorded as
failed cases and excluded from the study 3 of which because of pain felt at skin
incision indicating block failure, and the other 3 cases due to complicated and
prolonged surgery more than 3.5 hours requiring initiation of general anesthe-
sia, and these excluded cases were replaced by equal number of cases.

As regard type of gynecological procedures, we included different types of
surgeries shown in Table 1 and Figure 2.

As for demographic data between the three groups, no significance was found
as regard the p-value in patients age (0.788), BMI (0.405), ASA classification
(0.749), and duration of surgery (0.612) Table 2.

As for the Duration of motor block between the three groups, no significance
was found but high significance was found as regard the p-value between pa-
tients who used pregabalin or gabapentin preemptively and those who took pla-
ceo, while no significance was found between both of them (Table 3, Figure 3).

While, the statistically significant difference between groups A with B&C ac-

cording to duration of effective analgesia (min) is shown in Figure 4.
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As for rescue analgesia with mepredine, significance was also found between
both drugs and placebo as shown in Table 4.

High statistical significant difference was found in VAS score between drug
groups & placebo after 6, 12, 18 and 24 hours (Table 5).

While, the statistically significant difference between groups A with B&C ac-
cording to VAS from VAS 6 hr to VAS 24 hr is shown in Table 6.

Significant difference between groups A with B&C according to VAS at time
of regaining full muscle power is shown in Figure 5.

As for the complications, both drugs had increased incidence of nausea, vo-
miting and dizziness postoperatively p-value (<0.001), while no significance was
found between all groups as regard hypotension, bradycardia and shivering
(Table 7).

30%

26.70%
25% 24%
% -
20% 17.30%
15% . 123-230%
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N I I :
0% -
VH TAH & BSO | Abdominal POP Vaginal TOT Others
myomectomy myomectomy
Type of surgery

Figure 2. Type of surgery.

Duration of motor block (min)

190
189
188
187
186
185
184 -
183 A
182 A
181 +
180 -

188.8

Y

194
164

1834

Group A Group B Group C

Figure 3. Duration of motor block.
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Duration of effective analgesia (min)
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Figure 4. Duration of effective analgesia.
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Figure 5. VAS at time of regaining full ms. Power.

Table 1. Percentages of different types of elective gynecological surgeries encountered in

this study.
Type of surgery Number of cases  Percentage
Vaginal hysterectomy (VH) 20 26.7%

Total abdominal hysterectomy and bilateral

salpingo-oophorectomy (TAH & BSO) 18 24%
Abdominal myomectomy 13 17.3%
Pelvic organ Prolapse (POP) repair surgeries:

- i clpanbaphy vith gt 10 L%
e Paravaginal repair (abdominal/vaginal)

Vaginal myomectomy 6 8%
Trans-obturator vaginal tape (TOT) 5 6.7%
Others:

e Secondry suturing. 3 4%

e Ovarian cystectomy.
e Excision of vulval cancer
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Table 2. Comparison between groups according to demographic data.

Demographic Data GI:O:IZ)SA G;o:gsB GI:O:ESC p-value
Age (years) 41.68 £9.84 40.68 £ 9.84 39.76 +9.81 0.788
BMI [wt/(ht)*] 28.64 +3.81 29.40 +3.35 28.04 +£3.51 0.405
ASA
I 17 (68.0%) 17 (68.0%) 16 (64.0%) 0.749#
II 8 (32.0%) 8 (32.0%) 9 (36.0%)
Duration of surgery 126 +£15.3 123+17.4 124 £16.9 0.612

F-ANOVA test, #x*: Chi-square test, p-value < 0.05 significant.

Table 3. Comparison between groups according to duration of motor block and effective
analgesia.

Group A Group B Group C P-value
n=25 n=25 n=25  AvsB Avs.C Bvs.C

Duration of motor
block (min)

Duration of effective
177.20 + 20.37 207.40 + 23.36 218.80 + 23.64 <0.001*  <0.001* 0.227

184.20 £ 17.95 188.80 +23.29 183.40 =24.44 0.616 0.713 0.421

analgesia (min)

Using: ANOVA test (Post Hoc). *p-value < 0.05 significant.

Table 4. Comparison between groups according to number of meperedine doses.

Group A Group B Group C P-value

n =25 n =25 n =25 Avs.B Avs.C Bvs.C

No. of meperedine

. 2.40 £ 0.50 1.11 £ 0.69 0.98 £ 0.58 <0.001* <0.001* 0.099
doses in 24 hr.

Using: ANOVA test (Post HOC). *p-value < 0.05 significant.

Table 5. Comparison between groups according to VAS.

VAS Group A Group B Group C P-value
n =25 n =25 n=25 Avs. B Avs.C Bvs.C
VAS 0 hr 0.84+0.85 0.78+0.58 0.77 +£0.50 0.391 0.453 0.268
VAS 6 hr 524+1.16 336+0.86 3.18+1.00 <0.001* <0.001* 0.186
VAS12 hr 540+1.55 3.84+0.99 342+142 <0.001* <0.001* 0.216
VAS18 hr 428+1.28 292+1.00 236+1.11 <0.001* <0.001* 0.127
VAS 24 hr 240+096 1.64+064 144%071 <0.001* <0.001* 0.069

Using: ANOVA test (Post HOC). *p-value < 0.05 significant.

Table 6. Comparison between groups according to VAS at time of regaining full muscle
power.

GroupA  Group B Group C P-value
n=25 n=25 n=25 Avs.B Avs.C Bvs.C

VAS at time of

.. 496 +0.84 3.20+0.65 3.06+0.85 <0.001* <0.001* 0.296
regaining full ms. Power

Using: ANOVA test (Post HOC). *p-value < 0.05 significant.

DOI: 10.4236/0janes.2019.912023 235 Open Journal of Anesthesiology


https://doi.org/10.4236/ojanes.2019.912023

G. A. A. Elhameed, S. Armanios

Table 7. Comparison between groups according to complications.

Complications Group A Group B Group C P-value
n=25 n=25 n=25 Avs.B  Avs.C Bvs.C
Hypotension 9 (36.0%) 9 (36.0%) 9 (36.0%) 1.000 1.000 1.000
Bradycardia 3 (12.0%) 3 (12.0%) 5 (20.0%) 0.620 0.718 0.424
Shivering 9 (36.0%) 12 (48.0%) 12 (48.0%) 0.124 0.144 0.085
Nausea 19 (76.0%) 10 (40.0%) 8 (32.0%) 0.022* 0.017* 0.215
Vomiting 17 (68.0%) 6 (24.0%) 4 (16.0%) <0.001* <0.001* 0.272
Dizziness 1 (4.0%) 17 (68.0%) 18 (72.0%) <0.001* <0.001* 0.398

Using: x: Chi-square test. *p-value < 0.05 significant.

5.

Conclusion

Preoperative use of pregabalin or gabapentin provides comparable but signifi-

cant prolonged postoperative analgesia, less nausea and vomiting compared to

placebo after gynecological surgeries. However, it was associated with increased

incidence of postoperative dizziness.
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