ORIGINAL ARTICLE

Comparison of Preoperative Administration of Pregabalin
and Duloxetine on Cognitive Functions and Pain
Management After Spinal Surgery
A Randomized, Double-blind, Placebo-controlled Study
Başak Altıparmak, MD, Çiğdem Güzel, MD,
and Semra Gümüş Demirbilek, MD

Study Objective: Surgical trauma is known to induce hyperalgesia,
and if pain management is insufﬁcient, it contributes to persistent
pain in the postoperative period. In this study, our primary aims
were to compare the effect of pregabalin and duloxetine on postoperative pain scores and cognitive functions. Our secondary aim
was to determine drug-related side effects.
Design: This was a prospective, randomized, double-blind, placebocontrolled study.
Settings: The study was carried out in the setting of the operating
room and the surgical ward.
Patients: Ninety-four patients, 18 to 65 years of age, ASA status
I-II, scheduled for elective repair of lumbar disc herniation were
enrolled in the study.
Interventions: The patients were randomly divided into 3 groups: the
ﬁrst group received pregabalin 75 mg orally 1 hour before the surgery and at the postoperative 12th and 24th hours. The second
group received duloxetine 60 mg orally 1 hour before the surgery.
At the postoperative 12th hour, they received a placebo capsule,
and, at the 24th hour, they received duloxetine 60 mg again. The
third group received placebo capsules orally at all timepoints.
Measurements: Postoperative pain evaluation was conducted using
a Visual Analogue Scale at the postoperative ﬁrst minute, 30th
minute, ﬁrst hour, and the 12th, 24th, and 48th hours. The preoperative and postoperative sixth hour cognitive functions were
evaluated with Montreal Cognitive Assessment (MoCA) test.
Main Results: There was a signiﬁcant reduction in mean MoCA
scores postoperatively in all groups (P < 0.01). The highest MoCA
score reduction was in the pregabalin group (1.83 ± 1.31 point), then
in the duloxetine group (1.16 ± 0.82), and the least decrease was in
the control group (0.49 ± 0.61). At all timepoints, the mean Visual
Analogue Scale scores of the pregabalin and duloxetine groups were
similar to each other, and they were lower than that of the control
group (P < 0.05).
Conclusions: Preoperative use of duloxetine 60 mg can be an useful
alternative to pregabalin 75 mg, as it has a similar analgesic effect

Received for publication April 18, 2018; revised June 7, 2018; accepted
July 7, 2018.
From the Department of Anesthesiology and Reanimation, Muğla Sıtkı
Koçman University Training and Research Hospital, Muğla,
Turkey.
The authors declare no conﬂict of interest.
Reprints: Başak Altıparmak, MD, Department of Anesthesiology and
Reanimation, Muğla Sıtkı Koçman University, Muğla 48000, Turkey
(e-mails: basak_ugurulu@yahoo.com; basakugurlu@me.com).
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
DOI: 10.1097/AJP.0000000000000640

on postoperative pain, with fewer incidences of drug-related negative effects on cognitive function.
Key Words: adjuvant, cognitive function, duloxetine, multimodal
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S

urgical trauma is known to induce hyperalgesia, and, if
the pain management is insufﬁcient, it contributes to
persistent pain in the postoperative period.1 Preemptive
analgesia is the preventive inhibition of the pain pathway
before the establishment of injury-induced hypersensitivity
and can attenuate postoperative pain with different drugs
and analgesic techniques.2 Currently, opioids remain to be
the analgesics of choice to treat moderate to severe pain
after major surgery. Unfortunately, they are commonly
associated with serious adverse effects such as respiratory
depression, nausea, vomiting, pruritus, and constipation,
which can inhibit rapid recovery and rehabilitation.3 Hence,
an alternative pain management approach for an opioidsparing effect is needed in the perioperative period.
To date, several agents have been used as adjuvant
therapy to general anesthesia to reduce opioid consumption
in the postoperative period. Pregabalin binds to the α2-δ
subunit of presynaptic, voltage-dependent calcium channels
in the central and peripheral nervous system, with 6 times
more afﬁnity than gabapentin.4 Some previous studies on
pregabalin have shown a reduction effect on postoperative
opioid consumption and acute postoperative pain.5–7
However, they have reported an increased incidence of side
effects such as sedation, dizziness, blurred vision, and
headache related to pregabalin use.7,8
Recently, duloxetine, which is a potent selective serotonin and norepinephrine reuptake inhibitor, has been reported
to reduce morphine requirements in the ﬁrst 48 hours after
knee replacement surgery.9 Similarly, in a previous study, it
was found to decrease postoperative pain scores and morphine consumption after lumbar laminectomy.10
Both pregabalin and duloxetine seem to be effective
adjuvant analgesics to reduce postoperative pain and opioid
consumption; however, studies concerning their effects on
postoperative cognitive functions are limited.
The Montreal Cognitive Assessment (MoCA), which
has been developed by Nasreddine et al,11 is a screening test
to assess several different components of cognitive functions, such as attention and concentration, executive functions, memory, and orientation domains. Although it was
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initially validated in Alzheimer patients with a cut-off of 26
points,11 it has been used in several studies for detection of
cognitive dysfunction after different surgeries, with different
cut-off points.12–14 MoCA has gained popularity for
screening in the postoperative period, because it has a signiﬁcantly higher sensitivity (90%) than the Mini Mental Test
(18%) for detection of mild cognitive impairment (MCI)11; it
is independent from demographic variables, and it takes a
shorter time to administer. Turkish validity and reliability
studies were completed in 2014.15,16
In the current study, our primary aims were to compare
the effect of these 2 drugs on postoperative pain scores,
as assessed by 100 mm Visual Analogue Scale (VAS),
and postoperative cognitive function, as assessed using the
MoCA, after preoperative administration of pregabalin
75 mg and duloxetin 60 mg orally. Our secondary aim was
to determine drug-related side effects such as nausea, vomiting, and dizziness.

MATERIALS AND METHODS
After the institutional ethical committee approval
(Muğla Sıtkı Koçman University Training and Research
Hospital Institutional Ethics Commitee, 09.02.2017, decision number: VI), the study was conducted as a randomized,
double-blind, placebo-controlled trial in an academic setting
and in accordance with the Helsinki declaration. Written
informed consent was obtained from each patient before
enrollment. The patients between 18 and 65 years of age
with ASA status I-II and scheduled for an elective repair of
lumbar disc herniation were included in the study. The
preoperative cognitive function levels of the patients were
assessed using the 30-point MoCA, and the patients with a
preoperative MoCA score under 24 were excluded from the
study. The other exclusion criteria were known allergy for
study drugs, history of impaired hepatic and/or renal function, chronic use of analgesics and opioids, preoperative use
of duloxetine or pregabalin, alcohol and drug abuse, and
body mass index over 40 mg/m2.
The patients were randomly divided into 3 groups on
the basis of a computerized randomization table created by
a researcher was not involved in the study. The patients in
the ﬁrst group (pregabalin) received pregabalin 75 mg orally
1 hour before the surgery. The dose (75 mg) was repeated
orally at the postoperative 12th and at the 24th hours. The
patients in the second group (duloxetine) received duloxetine
60 mg orally 1 hour before the surgery. At the postoperative
12th hour, they received a matching microcellulose placebo
capsule orally, and, at the postoperative 24th hour, they
received duloxetine 60 mg again orally. The patients in the
third group (placebo), received matching microcellulose
placebo capsules orally at all timepoints. All of the study
drugs and placebo capsules, which were prepared by the
Department of Pharmacy, had the same appearance. One of
the researchers who was blinded to the study groups,
directly observed the patients while taking the capsules in
the surgical ward.
In the operating room, all of the patients received a
standard monitoring including electrocardiography, noninvasive blood pressure, peripheral oxygen saturation, and
bispectral index monitoring (Datex-Ohmeda S/5 monitor
M-BIS module, Helsinki, Finland). After placement of a 20
gough intravenous line, an infusion of serum physiological
solution with a rate of 15 mL/kg/h was started. All of the
patients received 100% oxygen by a face mask; thereafter, an
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anesthesiologist, who was blinded to the study groups,
performed inductions with 2-3 mg/kg intravenous propofol
and 1 mcg/kg intravenous fentanyl, until each patient’s bispectral index monitor score decreased to a range of 40 to 60.
Thereafter, 0.6 mg/kg intravenous rocuronium bromide was
applied to perform endotracheal intubation. All of the
patients received 4% to 6% end-tidal desﬂurane in the 3 L of
40% O2 and 60% N2O. The minimum alveolar concentration of desﬂurane was regulated in order to maintain a
bispectral index monitor score value between 40 and 60 for
each patient. When the heart rate or blood pressure of the
patients increased to > 20% of the basal measurements,
1 mcg/kg intravenous fentanyl was applied.
At the end of the surgery, 4 mg intravenous ondansetron was applied for postoperative nausea, and 1 mg/kg
intravenous tramadol was applied for postoperative pain
management to all of the participants. By the end of skin
closure, the anesthesiologist stopped inhaled anesthetic
agents, and administered 0.1 mg/kg of atropine and 0.5 mg/
kg of neostigmine, to reverse the neuromuscular blockage.
After a successful extubation, the anesthesiologist rated the
postoperative pain of the patients from 0 to 10 by evaluating
the expression on their faces in the operating room. The
vital signs of the patients were observed for an hour in the
recovery room, and then they were sent to the surgical ward.
The participants received intravenous 1000 mg paracetamol
every 8 hours until the end of the ﬁrst postoperative day,
and, when their VAS score at rest was ≥ 4, they received
intramuscular 75 mg diclofenac sodium as a rescue analgesic
through nurse assistance. The time for the ﬁrst analgesic
need and total amount of analgesic requirements in the ﬁrst
24 hours were recorded. Postoperative pain evaluation of
the patients was conducted by a researcher who was blinded
to the study groups. At the postoperative ﬁrst minute, the
researcher evaluated the expression on the patients’ faces
and rated the postoperative pain by using a slider VAS. At
the postoperative 30th minute, ﬁrst hour, 12th hour, 24th
hour, and 48th hour, the researcher directly asked patients
to rate their pain by using 100 mm VAS. The postoperative
cognitive functions of the patients were evaluated with the
MoCA test at the postoperative sixth hour by the same
blinded researcher.

Statistical Analyses
The sample size of the study was calculated on the basis
of previous studies17–19 in which preoperative pregabalin
caused at least 10% difference in postoperative VAS scores,
and, assuming α error = 0.05 (2-tailed) and β error = 0.2,
and a power of 0.92, 26 participants were needed per
treatment group. Considering the drop-out ratio as 10%, at
least 30 patients per group were included in the study.
Number Cruncher Statistical System (NCSS) 2007
(Kaysville, UT) programme was used for statistical analysis.
While the study variables were assessed, besides descriptive
statistical methods (mean, median, minimum-maximum,
SD, ratio), a 1-way analysis of variance was used for the
comparison of parametric variables with normal distribution between ≥ 3 groups, and the Bonferroni test was
used for comparison between 2 groups. The Kruskal-Wallis
test was used for the comparison of parametric variables
with abnormal distribution between ≥ 3 groups, and the
Mann-Whitney U test was used for the comparison between
2 groups. Pearson χ2 test and the Fisher-Freeman-Halton
tests were used for the comparison of nonparametric variables. The paired sample t test was used for the comparison
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of variables with normal distribution within groups.
A P-value <0.05 was assessed as statistically signiﬁcant.

RESULTS
A total of 105 patients were enrolled into the study.
Two of the patients were excluded, as they had a preoperative MoCA score <24, and 4 of the patients declined to
participate. Hence, 99 patients were randomized into 3
groups. Two patients in the duloxetine group and 3 patients
in the pregabalin group were excluded during the follow-up
due to delay in the postoperative MoCA assessment. Consequently, 94 patients completed the study (Fig. 1). Age,
BMI, sex, distribution of comorbidities, ASA scores, preoperative pain scores, duration of surgeries, and intraoperative fentanyl consumption of the patients were similar
between the groups (Table 1).
There was no statistically signiﬁcant difference for the
mean preoperative and mean postoperative MoCA scores
between the groups (P = 0.806, 0.073, respectively). However, there was a signiﬁcant reduction in mean MoCA scores
at the postoperative period when compared with the preoperative period in all of the groups (P < 0.01).
The highest MoCA score reduction was in the pregabalin group (1.83 ± 1.31 points), and the lowest MoCA
score reduction was in the control group (0.49 ± 0.61 points).
When we compared mean MoCA score reduction of the
groups, we found that the difference was statistically
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TABLE 1. The Demographic Variables of the Patients

Age
BMI (kg/m2)
Sex
Male
Female
Comorbidity
No
Yes
ASA score
I
II
Fentanyl use
(mcg)
Preoperative
VAS score
Operation time
(min)

Duloxetine
(n = 31)

Pregabalin
(n = 30)

Control
(n = 33)

P

53 ± 11
28 ± 3

54 ± 11
27 ± 4

54 ± 11
28 ± 3

0.934
0.533

11 (30.6)
20 (34.6)

13 (36.1)
17 (29.3)

12 (33.3) 0.787
21 (36.2)

13 (39.4)
18 (29.5)

10 (30.3)
20 (32.8)

10 (30.3) 0.603
23 (37.7)

13 (40.6)
18 (29)
95 ± 26

9 (28.1)
21(33.9)
99 ± 29

10 (31.3) 0.530
23 (37.1)
102 ± 29
0.668

5±1

5±1

5±1

0.544

90 ± 9

88 ± 11

89 ± 9

0.589

Data were detailed as mean ± SD or n (%).
BMI indicates body mass ındex; VAS, Visual Analogue Scale.

signiﬁcant (P < 0.01). The mean MoCA score reduction of
the pregabalin group was higher than the duloxetine group
and the control group (P = 0.040 and 0.001, respectively).

FIGURE 1. Flow chart of the study. MoCA indicates Montreal Cognitive Assessment.
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TABLE 2. Assessment of the MoCA Scores of Study Groups

MoCA

Duloxetine (n = 31)

Pregabalin (n = 30)

Control (n = 33)

2.87 ± 1.76
25.70 ± 2.10
0.001**
−1 (−2, −1)

26.63 ± 1.88
24.80 ± 2.38
0.001**
−2 (−3, −1)

26.57 ± 2.00
26.09 ± 2.26
0.001**
0 (−1, 0)

Preoperative score
Postoperative score
P
Difference

P
0.806
0.073
0.001**

Data were detailed as mean ± SD or median (ﬁrst quartile, third quartile).
MoCA indicates Montreal Cognitive Assessment.
**P < 0.01.

The mean MoCA score reduction of the duloxetine group
was signiﬁcantly higher than that of the control group
(P = 0.001) (Table 2).
There was a statistically signiﬁcant difference at the
postoperative ﬁrst minute between the groups. The mean
VAS score of the pregabalin group was signiﬁcantly lower
than that of the control group (P = 0.022). Although the
mean VAS score of the duloxetine group was lower than
that of the control group, the difference was not statistically
signiﬁcant (P = 0.083). Likewise, the difference between
the pregabalin and duloxetine groups was not signiﬁcant
(P = 0.673).
At the postoperative 30th minute, the mean VAS scores
of the pregabalin and duloxetine groups were signiﬁcantly
lower than that of the control group (P = 0.001, and 0.010,
respectively). There was no difference between the pregabalin and duloxetine groups (P > 0.05).
Similarly, the mean VAS scores of the pregabalin and
duloxetine groups were signiﬁcantly lower than that of the
control group (P = 0.001, and 0.001), and there was no
difference between the pregabalin and duloxetine groups
(P > 0.05) at the postoperative 60th minute.
At the postoperative 120th minute, the mean VAS
scores of all groups were similar to each other (P > 0.05).
At the postoperative 24th hour, the mean VAS scores
of the pregabalin and duloxetine groups were signiﬁcantly
lower than that of the control group (P = 0.001 and 0.001),
and the mean VAS scores of the pregabalin and duloxetine
groups were similar (P > 0.05). Similarly, at the postoperative 48th hour, the mean VAS scores of pregabalin and
duloxetine groups were signiﬁcantly lower than that of the
control group (P = 0.001 and 0.001), and the mean VAS
scores of the pregabalin and duloxetine groups were similar
(P > 0.05) (Table 3). The binary comparisons of the groups
are listed in Table 4. Post hoc assessment of VAS scores of

TABLE 3. The Assessment of Postoperative Pain Scores of the
Study Groups

VAS
1st min
30th min
60th min
120th min
24th hour
48th hour

Duloxetine
(n = 31)
0
2
3
4
3
2

(0,
(2,
(3,
(3,
(2,
(1,

1)
3)
4)
5)
4)
3)

Pregabalin
(n = 30)
0
2
3
4
3
2

(0,
(1,
(3,
(4,
(2,
(1,

0)
2)
4)
6)
4)
3)

Control
(n = 33)
0
3
4
5
4
3

(0,
(2,
(4,
(4,
(4,
(3,

1)
3)
5)
6)
4)
4)

P
0.049*
0.001**
0.001**
0.079
0.001**
0.001**

the groups clearly showed that the mean VAS scores of the
pregabalin and duloxetine groups were similar to each other
at all timepoints.
The time for the ﬁrst analgesic need was signiﬁcantly
longer in the pregabalin (221.00 ± 71.12 min) and duloxetine
(211.45 ± 69.75 min) groups compared with the control
(109.85 ± 45.13 min) group (P = 0.001 and 0.001). The difference between the pregabalin and duloxetine groups was
not signiﬁcant (P > 0.05). The total amount of analgesic
requirements in the ﬁrst 24 hours signiﬁcantly differed
between the study groups (P < 0.001) (Table 5).
The most common complication was nausea in all of
the groups; 9 (45%) patients in the pregabalin group, 7
(35%) in the duloxetine, and 4 (20%) patients in the control
group complained about nausea. The difference among
groups was not signiﬁcant (P = 0.218). The distribution of
intraoperative and postoperative complications are listed in
the Table 6. The ratios of all complications were similar
between the groups (P > 0.05).

DISCUSSION
In the current study, preoperative administration of
pregabalin 75 mg and duloxetine 60 mg reduced postoperative pain scores until the postoperative 24th hour. The
effectiveness of both drugs were similar. However, the
reduction in cognitive functions, as assessed by MoCA
scores, was signiﬁcantly higher in the pregabalin group than
in the duloxetine and control groups. Perioperative complications were similar in all of the groups.
The concept of “multimodal analgesia” has become
popular for the management of postoperative pain in the
last 2 decades. The main strategy of multimodal analgesia is
the achievement of sufﬁcient analgesia by additive or synergistic effects between different classes of analgesics with
different mechanisms of action, or multiple simultaneous
treatment techniques administered through different routes.
TABLE 4. The Post Hoc Assessment of VAS Scores of the
Study Groups

VAS
1st min
30th min
60th min
120th min
24th hour
48th hour

Data were detailed as median (ﬁrst quartile, third quartile).
VAS indicates Visual Analogue Scale.
*P < 0.05.
**P < 0.01.
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DuloxetinePregabalin

Duloxetincontrol

Pregabalincontrol

0.673
0.051
0.820
0.882
0.851
0.515

0.083
0.010*
0.001**
0.057
0.001**
0.001**

0.022*
0.001**
0.001**
0.078
0.001**
0.001**

VAS indicates Visual Analogue Scale.
*P < 0.05.
**P < 0.01.
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TABLE 5. The Delay of First Analgesia Request and the Number of
Rescue Analgesics Requested Among Groups

Duloxetine
(n = 31)

Pregabalin
(n = 30)

Control
(n = 33)

P

Delay of
210 (150, 240) 225 (150, 300) 120 (75, 120) 0.001**
ﬁrst
analgesic
request
(min)
The number of rescue analgesics requested
1
1 (3.2)
0 (0)
0 (0)
0.001**
2
3 (9.7)
4 (13.3)
1 (3.0)
3
27 (87.1)
26 (86.7)
20 (60.6)
4
0 (0)
0 (0)
12 (36.4)
Data were detailed as median (ﬁrst quartile, third quartile) or n (%).
**P < 0.01.

This type of analgesia has been shown to provide effective
pain management, with a reduction in the doses of each
drug, or with fewer repetitions of the same technique, and
thus a lower incidence of adverse effects.20,21
In the recent years, pregabalin has been in the focus of
studies concerning acute postoperative pain strategies after
major surgeries. It reduces the hyperexcitability of the dorsal
horn neurons induced by tissue damage,22 and inhibits the
release of excitatory neurotransmitters such as glutamate,
noradrenalin, and substance P, by binding to regulatory
subunits of voltage-activated calcium channels.23 As a result
of these potential advantages, several studies have aimed to
evaluate its efﬁcacy on postoperative pain.5,7,24,25 However,
the results are still conﬂicting; Kim et al5 have assessed the
analgesic effect of preoperatively administered pregabalin
150 mg on postoperative pain intensity and rescue analgesic
requirement following video-assisted thoracoscopic surgery,
and they reported that single-dose pregabalin successfully
reduced pain scores and incidence of additional rescue
analgesics in the ﬁrst 24 hours postoperatively. In a metaanalysis conducted by Liu et al,26 16 randomized controlled
trials (gabapentin group n = 8 and pregabalin group n = 8)
evaluating the effects of gabapentinoids were analyzed. In
this systematic review, preoperative use of gabapentinoids
was reported to successfuly reduce postoperative pain, total
morphine consumption, and morphine-related complications following spine surgery. In contrast, Kiatchai et al
have studied the effect of preoperative 150 mg pregabalin on
TABLE 6. Assessment of Complications of the Study Groups

Duloxetine
(n = 31)
Complication
No
Yes
Nausea
Vomiting
Hypotension
Dizziness
Bradycardia
Allergia
Itching

20
11
7
1
1
0
0
1
1

(32.8)
(33.3)
(35.0)
(20.0)
(25.0)
(0)
(0)
(100)
(100)

Data were detailed as n (%).

Pregabalin
(n = 30)
17
13
9
2
1
2
1
0
0

(27.9)
(39.4)
(45.0)
(40.0)
(25.0)
(66.7)
(100)
(0)
(0)

Control
(n = 33)
24
9
4
2
2
1
0
0
0

(39.3)
(27.3)
(20.0)
(40.0)
(50.0)
(33.3)
(0)
(0)
(0)

P
0.410
0.218
0.866
1.000
0.412
0.310
0.646
0.646
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patients who underwent hysterectomy with spinal anesthesia. In that study, intrathecal morphine was applied
during spinal anesthesia. The researchers reported that
preoperative administration of single-dose pregabalin
150 mg did not reduce 24-hour postoperative morphine
consumption, time to ﬁrst analgesic rescue, and pain scores
after abdominal hysterectomy.27 Intrathecal morphine
administration is known to provide an effective and long
lasting postoperative analgesia due to its hydrophilicity,
decreased systemic absorption, and slow rate of clearance
from the opioid receptors.28 Hence, there is a possibility of
intrathecal morphine administration to mask the postoperative effect of pregabalin use on opioid consumption
and pain scores. Likewise, in the study of George et al,29
preoperative uses of 75 and 150 mg pregabalin were compared with placebo with regard to analgesic efﬁcacy, and no
signiﬁcant difference was found after total hysterectomy
surgery. As Lam et al30 have suggested in their previous
study, the most possible reason for these conﬂicting results is
the type of operation. Perioperative use of pregabalin was
shown to be effective in a pronociceptive pain surgical
model such as spine surgery31 and orthopedic surgeries.32 In
the current study, the efﬁcacy of low-dose pregabalin was
evaluated on patients undergoing lumbar disc herniation
repair, and it was found to effectively reduce postoperative
pain scores. In the meta-analysis of Mishriky et al,33 a single
dose of pregabalin from 75 to 300 mg was suggested to have
consistent opioid-sparing effect, and, in a Cochrane review,
a high incidence of adverse effects (68%) was reported after
a single dose of 300 mg pregabalin.34 Hence, we preferred to
use a lower dose (75 mg×2) of pregabalin, and the analgesic
effect of this low dose was similar to a single dose of
duloxetine 60 mg postoperatively.
The analgesic mechanism of duloxetine is thought to be
related to its ability to enhance both serotonin and norepinephrine neurotransmission in descending inhibitory pain pathways in
the brain and spinal cord, Moreover, it is known to have an
antinociceptive effect through Na+ channel blocks.35 As a result,
duloxetine is believed to be an effective adjuvant for the management of neuropathic pain and attenuation of postoperative
pain.36 Attia and colleagues assessed the effect of preoperative
duloxetine use and reported that duloxetine provided lower
postoperative pain scores in the 24th and 48th hours. Duloxetine
was effective especially when combined with a nonsteroid antiinﬂammatory drug.10 In the study of Bedin et al,37 preoperative
60 mg duloxetine managed to reduce postoperative fentanyl
consumption after spine surgery; however postoperative pain
scores did not differ signiﬁcantly between groups. In the current
study, duloxetine signiﬁcantly reduced pain scores in the ﬁrst
24 hours postoperatively. After the administration of the second
dose, the pain scores signiﬁcantly decreased again until the
postoperative 48th hour.
Although the pain scores in the pregabalin group were
lower in the duloxetine group at all timepoints, the difference
was not statistically signiﬁcant. However, postoperative
reduction in cognitive functions, as assessed by MoCA, was
signiﬁcantly greater in the pregabalin group. Pregabalin is
known to be associated with undesirable side effects, such as
sedation,33 dizziness, visual disturbance,38 and cognitive
dysfunction.39 Salinsky et al39 evaluated the effect of 300 mg
daily pregabalin on cognitive functions of healthy volunteers,
and they reported that pregabalin-induced mild negative
cognitive effects and neurotoxicity. In contrast, duloxetine
seems to be a more favorable drug in terms of postoperative
cognitive function. Ho et al9 reported that, when compared
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with placebo, duloxetine 60 mg did not increase somnolence
after knee replacement surgery.
General anesthesia is well known to have an important
role in the pathogenesis of postoperative cognitive dysfunction
(POCD).40 Both anesthesia and surgery have been shown to
increase the brain concentration of interleukin 6 and cytokine
tumor necrosis factor-α and to provoke central nervous system
inﬂammation.41 However, the effect of different anesthesia
techniques is still controversial. In a recent study,42 Qiao and
colleagues suggested sevoﬂurane-based anesthesia to cause a
higher incidence of POCD than propofol-based anesthesia in
elderly patients undergoing major surgery. They showed that
the plasma concentrations of interleukin 6 and tumor necrosis
factor-α were signiﬁcantly higher throughout the ﬁrst postoperative week in the sevoﬂurane group. In contrast, Egawa
et al43 compared sevoﬂurane-based and propofol-based anesthesia for incidence of POCD in patients undergoing lung
surgery. They monitored regional oxygen saturation throughout the operation and reported that there was no difference
between the groups for incidence of cerebral desaturation
during surgery. The incidences of POCD were similar between
the groups either after 5 days or 3 months postoperatively.
Chen et al performed a meta-analysis of 5 randomized controlled trials to compare the effects of sevoﬂurane and desﬂurane anesthesia on postoperative cognitive functions of elderly patients.44 They reported that following commands, time
for extubation and orientation and recovery room discharge
were signiﬁcantly shorter in the desﬂurane group than in the
sevoﬂurane group. However, there was no signiﬁcant difference
in the incidence of POCD or the time for opening the eyes
between the groups. According to the ﬁndings of these studies,
we preferred desﬂurane for maintanence of anesthesia, and the
anesthetic procedure was homogeneous for all participants.
MoCA has a major advantage, as its sensitivity for MCI
was reported to be as high as 90%.11 In contrast, its speciﬁcity
is only 50% for MCI.45 Although low speciﬁcity has an
increased risk of false-positive results, the rates are different
for the Turkish population. According to the Turkish validation study of Kaya et al,16 MoCA has a sentivitiy of 81%
and speciﬁty of 86% for MCI when the cut-off point is set as
<24. Thus, MoCA is a valid and reliable screening test for
patients with MCI and dementia in the Turkish population. In
the current literature, our study is the ﬁrst to compare the
effects of pregabalin and duloxetine on postoperative cognitive functions, and these ﬁndings may suggest that duloxetine
can be an useful alternative to pregabalin, as it has a similar
analgesic effect on postoperative pain with fewer incidences of
drug-related deterioration in cognitive function.
The main limitation of the current study is the lack of
information about the opioid-sparing effect of pregabalin and
duloxetine. The reason is our institutional pain management
strategy. We prefer to use intramuscular diclofenac sodium for
postoperative pain management after repair of lumbar disc
herniation operations instead of intravenous opioids.

CONCLUSIONS
Preoperative use of duloxetine 60 mg can be an useful
alternative to pregabalin 75 mg, as it has similar analgesic
effect on postoperative pain with fewer incidences of drugrelated cognitive side effects.
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