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Abstract

Background We investigated the effect of a combination

of pregabalin and dexamethasone, when used as part of a

multimodal analgesic regimen, on pain control after rhi-

noplasty operations.

Methods Sixty patients were enrolled in this study. They

were randomly assigned into three groups: Group C (pla-

cebo ? placebo), Group P (pregabalin ? placebo), and

Group PD (pregabalin ? dexamethasone). Patients

received either pregabalin 300 mg orally 1 h before sur-

gery, dexamethasone 8 mg intravenously during induction,

or placebo according to their allocation. Postoperative pain

was treated with intravenous patient-controlled analgesia

(tramadol, 20-mg bolus dose, 45-min lockout time). The

numeric rating scale (NRS), side effects, and consumption

of tramadol, pethidine, and ondansetron were assessed.

Results The median NRS scores at 0, 1, and 6 h after

surgery were significantly higher in Group C than in Group

PD (p \ 0.001 for all). The 24-h consumption of tramadol

and pethidine was significantly reduced in Groups P and

PD compared to Group C (p \ 0.01 and p \ 0.01). The

total tramadol consumption was decreased by 54.5 % in

Group P and 81.9 % in Group PD compared to Group C

(p \ 0.001 for both). The incidence of nausea was higher

in Group C than in Groups P and PD between the post-

operative 0–2 and 0–24-h periods (p \ 0.05 for both). The

frequency of blurred vision was significantly higher in

Groups P and PD than in Group C within the 0–24-h period

(p \ 0.05 for both).

Conclusion We found that the addition of a single dose of

pregabalin and dexamethasone to multimodal analgesia in

rhinoplasty surgeries provided efficient analgesia and thus

decreased opioid consumption.

Level of Evidence I This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online
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Introduction

Rhinoplasty surgeries are more traumatic and lead to more

painful surgical procedures in the postoperative period than

septoplasty surgeries [32, 33, 38]. Pain is more intense

during the first 3 days (especially in the first day) after the

procedure [33]. The control of this pain will decrease the

hospitalization time of the patient and prevent complica-

tions due to pain, thus enhancing the comfort of the patient

[30, 35]. Multimodal analgesia is frequently used to com-

bat acute pain [20, 36, 39]. The combined utilization of

opioid and nonopioid analgesics increases the analgesic

effect and decreases the drug dose and the side effects [20].

Pregabalin is a synthetic analog of c-aminobutyric acid

that exerts analgesic, antiepileptic, and anxiolytic
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properties [9]. Its antihyperalgesic efficiency in a human

pain model has been demonstrated [4]. Its oral bioavail-

ability is approximately 90 %. Following intake, it is

absorbed by the gastrointestinal system and reaches a

maximum plasma concentration within 1 h [1, 9, 18].

Clinical studies have demonstrated the efficiency of this

drug in controlling postoperative pain and in decreasing

analgesic consumption [17, 21, 22].

The strong anti-inflammatory effect and the antiemetic

and analgesic efficiency of glucocorticoids have been

demonstrated [19, 28]. These effects have been shown for

dexamethasone and methylprednisolone in many clinical

studies [2, 13, 14, 26, 27, 34]. Dexamethasone has been

used alone and in combination with other analgesics to

increase their effects [3, 15]. However, there is no study

showing the effect of pregabalin either alone or in com-

bination with dexamethasone used after rhinoplasty oper-

ations. The aim of this study was to determine the

contribution of pregabalin and the addition of dexametha-

sone to pregabalin to the efficiency of the multimodal

analgesic system before rhinoplasty surgeries.

Methods

Sixty patients (ASA I-II, age = 18–75 years) who were

waiting for elective rhinoplasty were included in this pro-

spective, randomized, double-blind study. Exclusion cri-

teria were insufficient cooperation (e.g., psychiatric

disorder, dementia), regular use of drugs (benzodiazepines,

corticosteroids, tricyclic antidepressants, NSAIDs, or other

analgesic drugs), preoperative current use of pregabalin or

gabapentin, a history of allergy to any of the study medi-

cations, pregnancy, obesity (body mass index[35 kg/m2),

or significant cardiac, pulmonary, hepatic, or renal disease.

A numeric rating scale (NRS) was used to quantify pain

(0 mm = no pain, 10 mm = worst pain imaginable). The

patients were informed about the NRS and the use of

patient-controlled analgesia (PCA).

The patients were randomly placed into one of three study

groups in a 1:1 ratio by means of a computer-generated list of

random numbers: Group P (pregabalin group), Group PD

(pregabalin ? dexamethasone group), and Group C (control

group). Pregabalin (Lyrica, Pfizer) in a 300-mg capsule was

administered orally with 10 ml of water 1 h before surgery to

the patients in the study groups (Groups P and PD), and a

similar-looking placebo capsule was given to the controls

(Group C) by the same researcher who was not involved in the

intraoperative or postoperative treatment and data collection.

The exact same packaging was used for the placebo capsules

as the active capsules.

In the operating room, intravenous (i.v.) access was

established with a 20-G i.v. cannula, and blood pressure,

peripheric oxygen saturation (SpO2), and ECG were moni-

tored. The induction of anesthesia was achieved with remif-

entanil (Ultiva Flk., GlaxoSmithKline) 1 mcg kg-1 min-1,

propofol (Propofol Amp. Fresenius Kabi) 2 mg kg-1, and

rocuronium (Esmeron Flk., Organon) 0.6 mg kg-1. After

1 min, the infusion dose of remifentanil was reduced to

0.5 mcg kg-1 min-1. The patients in Group PD were

administered dexamethasone (Deksamet 8 mg, Osel) intra-

venously after endotracheal intubation and stabilization.

Group P and Group C received 2 ml i.v. saline solution as a

placebo. During the first 10 min, the anesthesia was main-

tained with 2 % sevoflurane, which was inspired at a fresh gas

flow rate of 3 l min-1, in combination with 65 % nitrous

oxide. Subsequently, sevoflurane was reduced to 1 % by

keeping a fixed concentration of nitrous oxide. To maintain

the patients’ end-tidal CO2 values between 34 and 38 mmHg,

they were mechanically ventilated. The infusion of remifen-

tanil was adjusted to maintain a mean arterial pressure (MAP)

of 65–100 mmHg. The fluid infusion was increased when the

MAP was below 60 mmHg. In the event of hypotension, the

infusion of remifentanil was ceased, and ephedrine HCl i.v.

10 mg (ephedrine 0.05 mg ml-1, Osel) was given. Intrave-

nous atropine sulfate (atropine sulfate 1 mg ml-1, Galen)

0.5 mg was administered if bradycardia occurred.

The surgeons injected a mixture of lidocaine HCl

(20 mg ml-1) and epinephrine (0.0125 mg ml-1) locally to

the septal tissue before surgery. Thirty minutes before the

end of surgery, 50 mg tramadol HCl was administered

intravenously, and 75 mg diclofenac sodium (Diclomec,

75 mg ml-1, Abdi Ibrahim) was injected intramuscularly for

postoperative pain. Remifentanil infusion and sevoflurane

inhalation were stopped, and the patient was ventilated with

100 % O2 when the operation was completed. A combina-

tion of atropine sulfate (0.15 mg kg-1) and neostigmine

(40 mcg kg-1) was used to reverse the residual neuromus-

cular block. The patients were extubated in the operating

room when adequate spontaneous ventilation was estab-

lished. Intraoperative data (total remifentanil dose, duration

of surgery, and hemodynamic parameters) were recorded.

The patients were admitted to the post anesthesia care

unit (PACU) for at least 1 h until complete recovery. They

were connected to a PCA device (Abbot Pain Management

Provider, Abbot Laboratories, North Chicago, IL, USA)

and given tramadol HCl (20-mg bolus dose, 45-min lock-

out time). The NRS values were recorded at 30 min and

1 h in the PACU and at 2, 4, 8, 12, and 24 h in the inpatient

unit by the same researcher who was totally unaware of the

patient groups. Side effects were also evaluated by the

same researcher. Pethidine HCl (Aldolan 100 mg 2 ml-1,

Gerot) was administered (50 mg i.v.) as a rescue analgesia

if the NRS value was [4. Nausea and vomiting were

treated with 4 mg ondansetron HCl i.v. (Zofran 4 mg

2 ml-1, GlaxoSmithKline).
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The amount of pethidine used, the number of patients

who received pethidine, the time of the first administration

of pethidine, side effects (nausea, vomiting, dizziness,

blurred vision, headache, loss of concentration, itching, and

other), tramadol consumption between the 0–1, 0–12, and

12–24 h, and total tramadol consumption were recorded.

PCA ended on the second day, and diclofenac was started,

given orally twice a day for analgesia.

This study was conducted in accordance with the ethical

principles described in the most recent version of the

Declaration of Helsinki. Ethical approval was provided by

the Clinical Ethical Committee of Abant Izzet Baysal

University, Bolu, Turkey. Written informed consent was

obtained from all the participants.

Statistical Methods and Sample Size

Data analysis was performed using SPSS statistical soft-

ware ver. 11.5 for Windows (SPSS, Inc., Chicago, IL,

USA). The Kolmogorov–Smirnov test was used to

determine whether the distributions were significantly

different. The data are given as mean ± SD for the

continuous variables, median (minimum–maximum) for

the ordinal variables, and frequency with percent for the

categorical variables. One-way analysis of variance

(ANOVA) was used to assess the significance of differ-

ences between the groups where appropriate. The Krus-

kal–Wallis test was used to test for significant differences

between median values. When the p values from the

ANOVA and the Kruskal–Wallis tests were statistically

significant, Tukey’s HSD post hoc test or Conover’s

nonparametric multiple comparison test was used to

determine which measurements differed from the others.

Categorical comparisons were made using the v2 test. A

p value less than 0.05 was considered significant. The

Bonferroni adjustment was used for all multiple com-

parisons to control type I errors.

Results

Sixty patients were enrolled in the study. The patients were

randomly assigned to three groups. No statistically signif-

icant differences were found between the groups in terms

of their age, sex, demographics, and clinical characteristics

(p [ 0.05 for all) (Table 1). The groups did not differ with

respect to mean heart rate and mean arterial blood pressure

at all time points (p [ 0.00625 for all). The changes in

percent of mean heart rate and mean arterial blood pressure

values were not statistically different in the intraoperative

period compared to the preoperative baselines (p [ 0.002

for both).

Group P and Group PD exhibited statistically significant

lower tramadol consumption compared to Group C within

the 0–24-h postoperative period (p \ 0.01 for all). There

was a statistically significant difference between Group P

and Group PD with respect to tramadol consumption

(p = 0.016) only in the first 1-h period. Table 2 and Fig. 1

give the mean tramadol consumption (mg) of the groups

within the first 24-h period.

There was no statistically significant difference between

the groups according to the median NRS scores, except at

the 0, 1, and 6 h (p [ 0.00625). The median NRS scores at

the 0, 1, and 6 h were significantly higher in Group C than

in Group PD (p \ 0.001 for all). Table 3 and Fig. 2 give

the mean NRS scores within the first postoperative 24 h.

The frequency of pethidine use in Group P and Group

PD was significantly lower than in Group C (p \ 0.01 for

both). The administration time of pethidine was not dif-

ferent among the groups. The frequency of ondansetron use

was significantly lower for patients in Group P than for

those in Group C (p \ 0.05). The administration time of

pethidine in patients who were given ondansetron was not

significantly different among the groups (p = 0.068).

Table 4 gives the frequency of postoperative rescue anal-

gesia and ondansetron use of the groups.

Table 1 Demographics and

clinical characteristics of the

patients

Values are expressed as mean

(SD) or n (%)

Group C

(control)

Group P

(pregabalin)

Group PD

(pregabalin ?

dexamethasone)

p value

No. of patients (n) 20 20 20

Age (years) 28.7 ± 9.4 27.7 ± 8.3 26.5 ± 8.9 0.737

Gender 0.583

Male 14 (70.0 %) 12 (60.0 %) 15 (%75.0)

Female 6 (30.0 %) 8 (40.0 %) 5 (25.0 %)

Body mass index (kg/m2) 23.0 ± 2.9 23.6 ± 3.1 24.1 ± 3.0 0.504

ASA status I/II 17/3 13/7 14/6 0.330

Duration of surgery (min) 63.4 ± 15.9 80.4 ± 27.3 75.1 ± 27.9 0.086

Duration of anesthesia (min) 71.1 ± 16 86.1 ± 27.5 81.3 ± 28.6 0.151

Remifentanil consumption (lg) 580 (200–1,360) 580 (100–1,200) 660 (320–1,200) 0.894
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The incidence of nausea was higher in Group C than in

Group P and Group PD between the postoperative 0–2 and

0–24-h periods (p \ 0.05 for both). The frequency of

blurred vision was significantly higher in Group P and

Group PD than in Group C within the 0–24-h period

(p \ 0.05 for both). The groups did not differ with respect

to other complications (p [ 0.05 for all). Table 5 gives the

incidence of observed adverse effects in the groups.

Discussion

This prospective, randomized, double-blinded study

showed that a preoperative pregabalin and PD combination

decreased NRS values and tramadol and rescue analgesic

needs after rhinoplasty surgeries with osteotomy. Rhino-

plasty surgeries are more painful than septoplasty surger-

ies. Osteotomy also leads to more acute pain in the

postoperative period [10, 31–33]. In addition to this painful

surgery, the nasal packing increases the pain level [29].

Tramadol is associated with fewer side effects than other

opioids, thus increasing its use after surgeries with mod-

erate to severe pain. In studies of tramadol and diclofenac,

combined use has been shown to be more efficient than

individual use [25, 37]. In our study, the control group

needed more rescue analgesic in the early postoperative

period. The higher nausea rate of the control group was

attributed to the greater need for pethidine because the

nausea was observed mostly after patients used pethidine.

Tramadol also presents an antinociceptive effect in com-

mon with pregabalin and dexamethasone, but it has a

greater analgesic effect [11, 12, 24]. In third-molar surgery,

Table 2 Consumption of tramadol (mg)

Hours Group C (control) Group P (pregabalin) Group PD (pregabalin ? dexamethasone) p value

1 20 (0–20)b 20 (0–20)c 0 (0–20)bc 0.001

0–12 60 (0–160)b 40 (0–130) 10 (0–80)b \0.001

12–24 30 (0–100)ab 20 (0–60)a 0 (0–60)b \0.001

Total 110 (20–200)ab 50 (0–160)a 20 (0–140)b \0.001

Values are median (interquartile range)
a There was a statistically significant difference between Group C and Group P (p \ 0.05)
b There was a statistically significant difference between Group C and Group PD (p \ 0.05)
c There was a statistically significant difference between Group P and Group PD (p \ 0.05)

Fig. 1 Consumption of tramadol

Table 3 Mean postoperative pain scores (NRS) for each of the indicated times of evaluation

Hours Group C

(control)

Group P

pregabalin)

Group PD

(pregabalin ?

dexamethasone)

p value*

0 4 (2–8)a 3 (0–7) 2 (0–5)a <0.001

1 2 (0–8)a 2 (0–4) 1 (0–3)a 0.003

2 1 (0–6) 1 (0–4) 0 (0–3) 0.058

4 1 (0–7) 0 (0–3) 0 (0–2) 0.011

6 1 (0–5)a 0 (0–3) 0 (0–2)a 0.004

8 0 (0–3) 0 (0–1) 0 (0–2) 0.086

12 0 (0–3) 0 (0–2) 0 (0–1) 0.016

24 0 (0–4) 0 (0–0) 0 (0–0) 0.031

Significant differences of p values are emphasized in bold

Values are median (interquartile range). Bonferroni adjustment multiple comparisons. *p \ 0.00625 was accepted as statistically significant
a There was a statistically significant difference between Group C and Group PD (p \ 0.001)
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when tramadol was used in combination with dexametha-

sone, the drug was more efficient, especially in the first

12 h during which the rescue analgesic needs are lower [7].

Pregabalin has also been used in pain control in many

studies, and its efficiency in decreasing pain has been

demonstrated [17, 21, 22]. The most commonly encoun-

tered side effects of pregabalin are dizziness, dry mouth,

somnolence, peripheral edema, and blurred vision [9].

Pregabalin should be tapered gradually to minimize the

potential of increased seizure frequency in patients who

have seizures. Known hypersensitivity to pregabalin is a

contraindication for its use. The current study revealed a

decrease in the NRS scores of the group that received

pregabalin in the postoperative period. Moreover, pregab-

alin contributed to a decrease in daily tramadol consump-

tion (54.5 %) and rescue analgesic needs (60 %), thus

contributing significantly to the analgesia. In the study

groups, the low opioid consumption decreased the inci-

dence of nausea and led to lower ondansetron

administration. In the control group, the low NRS scores at

the 1–24 h-time point were attributed to the administration

of pethidine to 50 % of the patients and to the high tram-

adol consumption.

The most frequently observed side effect in the study

groups was blurred vision (30 % of Group P and 25 % of

Group PD). Other studies determined that the incidence of

pregabalin-associated side effects increases proportionally

to the dose [9, 16, 17]. Jokela et al. [8] reported 20 and

27 % of blurred vision in study groups administered 75 and

150 mg pregabalin, respectively, in laparoscopic gyneco-

logical surgery. In another study [17], 150 and 300 mg of

pregabalin was administered before surgery and 12 h after

surgery, respectively. The authors observed that side

effects increased proportionally with the dose. The inci-

dence of blurred vision in 150- and 300-mg pregabalin

groups on the first postoperative day in that study was 50

and 63 %, respectively [14]. In the current study, the lower

incidence of side effects associated with the 300-mg dose

of pregabalin compared to that reported by Jokela et al.

[17] is associated with the single-dose administration. In

most of the patients in the present study, blurred vision

disappeared within 1 h following the operation.

The analgesic efficiency of dexamethasone has been

shown in many studies [3, 14, 26]. Some studies have

demonstrated that treatment with pregabalin combined

with dexamethasone increases the analgesic efficiency [5]

but that the addition of dexamethasone does not have any

additional effect [21–23]. The current study showed that

the addition of dexamethasone to pregabalin leads to a

greater decrease in the NRS and in opioid consumption

compared to pregabalin alone. These findings can be

explained by the analgesic efficiency of dexamethasone

which has been reported in the literature [3, 14, 26].

Although the antiemetic efficiency of dexamethasone has

Fig. 2 Numerical rating scores from 0 to 24 h of follow-up. I The

median NRS scores in 0, 1, and 6 h were significantly higher in Group

C than in Group PD (p \ 0.001 for all)

Table 4 Postoperative rescue analgesics and ondansetron use in the groups

Group C

(control)

Group P

(pregabalin)

Group PD

(pregabalin ?

dexamethasone)

p value

Number of patient taking pethidine 10 (50.0 %)a,b 4 (20.0 %)a 1 (5.0 %)b 0.004

Time to the first pethidine dose (h)

0–1 10 (100.0 %) 4 (100.0 %) 1 (100.0 %) 1.000

1–24 – – –

Number of patient taking ondansetron 12 (60.0 %)a 4 (20.0 %)a 6 (30.0 %) 0.024

Time to the first ondansetron dose (h)

0–1 10 (50 %) 4 (20 %) 4 (20 %)

1–24 2 (10 %) – 2 (10 %) 0.068

Significant differences of p values are emphasized in bold
a There was a statistically significant difference between Group C and Group P (p \ 0.05)
b There was a statistically significant difference between Group C and Group PD (p \ 0.01)
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been cited in the literature [6], the rate of nausea and

vomiting in the present study in the dexamethasone group

was similar to that of the pregabalin group. The other side

effects were similar to those of the pregabalin group.

One of the main limitations of our study is its small

sample size. We also did not evaluate the NRS scores on

the second and third postoperative days because all the

patients were discharged one day after surgery.

We conclude that the addition of single-dose pregabalin and

dexamethasone to multimodal analgesia in rhinoplasty sur-

geries provides efficient analgesia and thus decreases opioid

consumption. We think that this combination will provide

efficient and reliable analgesia in rhinoplasty surgeries.
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