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Abstract
Purpose  To evaluate the efficacy of single low dose (75 mg) preoperative pregabalin in reducing post-operative pain of 
septorhinoplasty.
Methods  A double blind single center Randomized controlled trial based on block randomization. In the pregabalin group 
(PG) 34 participants received 75 mg pregabalin orally one hour before anesthesia induction while in control group (CG) 34 
participants received a placebo. Pain and sedation were repeatedly measured with Visual Analouge Scale (VAS) and Riker 
Sedation-Agitation Scale (RSAS) respectively, 0.5, 1, 2, 6, 24 hours postextubation. Cumulative doses of fentanyl and ibu-
profen received in both groups were compared.
Results  Thirty-two of the participants in PG and 33 of the participants in CG completed the study. The Mean VAS pain score 
was less in PG versus CG 30 min postoperatively (2.30 ± 1.30 vs. 4.85 ± 1.17), one hour (2.28 ± 0.92 vs. 4.27 ± 0.78), two 
hours (2.11 ± 0.88 vs. 3.60 ± 0.61) and six hours (1.47 0.62 vs. 2.76 ± 0.91) but not 24-hours postoperatively (0.84 ± 0.62 
vs. 1.09 ± 0.92). Participants in the PG were less agitated during early post-extubation period (at 10 min: RSAS 3.93 ± 0.43 
vs. 4.42 ± 0.50) and more alert during the first hour post-extubation (at 60 min: RSAS 3.90 ± 0.29 vs. 3.36 ± 0.69). The total 
dose of rescue fentanyl and ibuprofen was lower in the PG compared to the CG.
Conclusions  A single dose of 75 mg pregabalin is very effective for pain control after septorhinoplasty procedure when 
administered one hour before anesthesia induction. Side effects are rare and opioid sparing was noted.
Trial registration  Clinical trial number: IRCT2017043033706N1
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Introduction

An essential component of patient management is postop-
erative pain control. Up to 70% of patients experience pain 
after surgery [1]. Ineffective perioperative pain management 
can increase mortality and morbidity [2]. Nasal surgery is 

usually performed as a common ambulatory procedure. 
The first 3 days after septoplasty and rhinoplasty surgery is 
associated with considerable amount of pain and therefore, 
close attention and analgesic medication control are needed 
[3]. Use of opioid analgesics in the recovery room is very 
effective for pain control in these patients [4]. Sedation, res-
piratory depression, nausea and vomiting are adverse effects 
of opioid analgesics. Also side effects of opioid analgesics 
could delay patient’s postoperative discharge. Opioid sparing 
analgesia is crucial in pain management of ambulatory sur-
geries [5]. Multimodal analgesia is an acceptable approach 
which is usually used to improve quality of pain control and 
decrease opioid-associated side effects [6].

Aspirin and non-steroidal anti-inflammatory drugs are 
commonly prescribed to manage postoperative pain; how-
ever, they are not enough to control pain in some cases, 
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especially during the first day of postoperative period [4, 
7]. Preoperative administration of gabapentin is successful 
for pain control in nasal surgery. However, frequent dizzi-
ness is a side effect that makes this drug unacceptable in 
outpatient setting [7].

Pregabalin is one of the anticonvulsive drugs which is 
usually used to control neuropathic and chronic resistance 
pain. Different doses of pregabalin have been examined for 
pain control in nasal surgery [8–10]. A recent meta-analysis 
study showed pregabalin efficacy; however, frequent unfa-
vorable side effects have been reported including dizziness 
and blurred vision [11]. This meta-analysis included five 
studies about septoplasty and most of them were performed 
in the same country. In our opinion, results of this meta-
analysis could not be considered definitive and thus, fur-
ther studies are needed. In another study, the efficacy of 
single dose of 75-mg and 150-mg pregabalin in septoplasty 
was evaluated by Sagit in [8]. In contrast to control group, 
the pain score was lower in patients receiving pregabalin. 
Evaluation of pain intensity started 1 h postoperatively. Pain 
control lasted longer when 150-mg pregabalin was admin-
istered. Comparing the two groups, patients who received 
150-mg pregabalin had lower VAS than patients receiving 
75-mg pregabalin, at 12 and 24 h postoperative. However, 
the group that received 150-mg pregabalin experienced more 
side effects. The duration of surgery and details of anesthesia 
management were not recorded in their study; so, this might 
have effects on pain perception.

Demirhan studied effectiveness of 300-mg preoperative 
pregabalin and pregabalin + dexamethasone in a multimodal 
pain control strategy [9]. Pain intensity was measured by 
NRS which is not as precise as VAS [12–14]. Comparing 
the pregabalin group with control group, the pain intensity 
was not significantly different. Side effects, including diz-
ziness and blurred vision, were present in 15% and 30% of 
patients, respectively. Demirhan concluded that combination 
of pregabalin 300 mg and dexamethasone 8 mg provided 
efficient analgesia in postoperative period of septorhino-
plasty. Although high doses of pregabalin were used in this 
study, the dominant pain relief effect seems to be due to 
dexamethasone [9].

Kim studied the effect of pregabalin 150 mg 1 h before 
surgery and 12 h after first dose [10]. The pain intensity was 
evaluated at 6, 12, 24 and 48 h postoperatively. Kim used 
NRS to measure pain intensity. Pain intensity measured in 
6- and 12-h postoperative period was lower in pregabalin 
group. Nausea and vomiting were similar in both groups 
(8–13%). Also, sedation reported more prevalent in control 
group due to more rescue analgesia by opioid injections. 
They reported that additional dose of pregabalin postopera-
tively did not improve patients’ pain management.

Previous studies used different anesthesia techniques and 
diverse pregabalin regimens which lead to divergent. In this 

study, we evaluate the efficacy of simplest method of prega-
balin administration in septorhinoplasty surgery. We exam-
ined the efficacy of preoperative administration of single 
low-dose pregabalin in pain control after septorhinoplasty 
surgery. We used lower pregabalin doses to see if we could 
achieve same pain control without causing side effects such 
as blurred vision and sedation.

Materials and methods

Study design/randomization

We designed a randomized double-blind placebo-controlled 
trial which included 18–50-year-old female/male candidates 
of elective septorhinoplasty in a tertiary educational aca-
demic hospital. Sample size was calculated based on lit-
erature. This study was approved by the university’s insti-
tutional review Board (IRB #25927) and written informed 
consent was obtained from all subjects participating in the 
trial. The trial was registered prior to patient enrollment 
at https​://www.irct.ir (IRCT2017043033706N1). Authors 
have followed the appropriate Enhancing the Quality and 
Transparency Of Health Research (EQUATOR) guidelines. 
Consecutive sampling based on block randomization method 
was done to include 34 participants in each group.

Patients/inclusion/exclusion

During preoperative visit 1 week before surgery, a trial anes-
thesiologist informed potential cases about the goals and 
details of study. Participants signed the informed consent 
before enrollment in the study. Eligibility criteria included: 
American Society of Anesthesiologist (ASA) score II or 
I, age 18–50, elective septorhinoplasty. Exclusion criteria 
were: history of psychiatric disorder/medication; history 
of drug dependency or abuse; use of benzodiazepines, opi-
oids, corticosteroids, tricyclic antidepressants, non-steroidal 
anti-inflammatory drugs (NSAIDs) or other analgesic drugs 
48 h before surgery; history of antiepileptic drugs; current 
use of gabapentin or pregabalin; history of allergy to any of 
the study medications; being pregnant or obese (body mass 
index > 35 kg/m2); suffering from cardiac disease, hyperten-
sion, pulmonary disease, hepatic disease, renal disease, dia-
betes mellitus; history of facial trauma and revision surgery.

Intervention/anesthesia process

All participants were fasted 6 h before their anesthesia induc-
tion. Participants in control group (CG) received placebo 
1 h before anesthesia induction. Patients in pregabalin group 
(PG) received a capsule of 75-mg pregabalin (Lyrica, Pfizer, 
Freiburg, Deutschland) 1 h before induction. All patients and 

https://www.irct.ir
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trial anesthesiologists were blinded to the group of treatment 
(CG vs. PG). The time between induction of anesthesia and 
extubation was recorded as anesthesia duration.

All participants received identical anesthesia protocol. 
Premedication and induction included midazolam 0.05 mg/
kg; fentanyl 2 µg/kg; lidocaine 0.5 mg/kg; propofol 1–2 mg/
kg based on bi-spectral index (BIS), and atracurium 0.5 mg/
kg. Maintenance anesthetics include isoflurane 0.8–1.2% in 
addition to remifentanil infusion. The goal of anesthesia 
protocol was delivering lowest drug to keep BIS at 40–50. 
Mean arterial pressure (MAP) was 65–70 mmHg and sys-
tolic blood pressure (SBP) was not allowed to go below 75% 
of patient’s baseline. If the patient’s anesthesia needed any 
change in mentioned protocol, patient was excluded from 
the study to allow them to receive appropriate anesthetics 
or drugs as needed.

We decreased isoflurane and remifentanil dosage 10 min 
before end of surgery to keep BIS about 70–75. By the end 
of the surgery, all anesthetics were ceased. Neostigmine 
0.05 mg/kg and atropine 0.02 mg/kg were injected to reverse 
neuromuscular blockage. Patients were extubated when they 
reached emergence phase 3 [15]. The total remifentanil 
infused for each participant was recorded and standardized 
based on time of remifentanil infusion and patients weight 
(µg/kg/minute). This enabled us to compare effect of prega-
balin administration on remifentanil infusion between the 
control and intervention groups. The time period between 
cessation of anesthetics to actual extubation was recorded as 
“duration of extubation”.

Evaluation of outcomes

Each patient was requested to rate their pain based on 
numeric rating score (NRS) 10 min after extubation. After 
that pain intensity was measured for each participant based 
on visual analog scale (VAS)—a horizontal 100-mm line 
scored 0 for no pain and 10 for maximum imaginable pain—
at 30 min and 1, 2, 6 and 24 h post-extubation. The patient’s 
pain level was reported as our primary outcome.

Each patient was observed for 2 h in post-anesthesia 
care unit (PACU), and then admitted to hospital ward under 
meticulous observation for the next 24 h. During PACU 
observation, patient received fentanyl IV 10  µg every 
10 min, if they requested for rescue analgesia. The total fen-
tanyl dose, which was injected for each demanding patient, 
was recorded. Ibuprofen 400 mg IV was injected at partici-
pants’ request during 24-h postoperative hospital admission 
and total dose of drug was recorded for each patient. Com-
monly septorhinoplasty is an outpatient procedure, but in our 
center, most patients stay at hospital for 24 h after surgery 
because the hospital is an educational academic center.

Patient’s anxiety and consciousness at extubation time 
were measured based on Riker Sedation–Agitation Scale 

(RSAS) and Ramsay Sedation Scale (RSS). Also, RSAS 
was recorded at 30 min and 1, 2, 6 and 24 h after extubation.

Frequency of nausea, vomiting, dizziness and occurrence 
of blurred vision was recorded during the first 24-h post-
operative period.

After the patient was admitted to the hospital ward, he/
she received ibuprofen 400 mg IV every 4 h if needed.

Total ibuprofen was injected for each patient during 24-h 
post-operative ward admission was registered in his/her data 
file.

Statistical analysis

We used SPSS v.19 to find statistically significant differ-
ences or associations. Distribution of numerical variables 
evaluated for normal distribution and independent t test was 
used to find differences in VAS, NRS, amount of remifen-
tanil infused, the time of remifentanil infusion between CG 
and PG. Mann–Whitney test was used to compare RSS, 
RSAS, total fentanyl injected in PACU and total ibuprofen 
consumed in first 24-h postoperative time between CG and 
PG. Chi-square test was used to compare frequency of nau-
sea, vomiting and blurred vision.

Two-sided difference was tested and p value of 0.05 was 
selected as the level of statistical significance.

Results

From all of 68 participants, 32 individuals in PG and 33 
individuals in CG completed the study (Fig. 1). Both CG and 
PG were similar in gender, age, weight, duration of opera-
tion, and duration of remifentanil infusion. Pain score in PG 
was (2.40 ± 1.62) based on numeric rating scale (NRS). It 
was significantly lower than CG (5.39 ± 1.39; p < 0.001). 
Based on VAS of pain, participants of PG had statistically 
significant (p  < 0.001) lower score in 0.5, 1, 2 and 6 h post-
operative compared to participants in CG (Table 1). Patients 
in PG received lower fentanyl as rescue medication during 
2-h PACU admission (3.75 µg vs. 27.64 µg; p < 0.001). 
Controls needed more ibuprofen during 24 h after sur-
gery (1284.85 mg ± 194 vs. 1012.5 mg ± 226.82 in PG; 
p < 0.001). Ramsay sedation score at extubation was higher 
in participants of PG (2.62 ± 0.83) vs. participants of CG 
(1.48 ± 0.56; p < 0.001). Riker Sedation–Agitation Score 
(RSAS) was lower on extubation time in PG (3.90 ± 0.92 vs. 
to CG (5.33 ± 0.92; p < 0.001). 

RSAS was similar in both groups when measured 120 min 
postoperative (Table 1). Five patients (15.6%) in PG had 
postoperative nausea during 24-h postoperative period ver-
sus 13 patients (39.3%) in CG; this was significantly lower 
in the PG (p < 0.001). Occurrence of vomiting was rare and 
not significantly different in both groups (1/32 in PG vs. 
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3/33 in CG; p < 0.613). In the PG, two patients complained 
of blurred vision in PACU during 1 h postoperatively. Diz-
ziness during study observation was present in 4 patients of 
PG and 5 patients of CG, respectively (4/32 vs. 5/33) which 
was statistically non-significant (Table 1).

Discussion

Several studies evaluated the efficacy of pregabalin on post-
operative pain control [5]. In different surgical procedures, 
effectiveness and side effects of pregabalin were distinctive 
[5]. Most studies prescribed 150–300 mg of pregabalin pre-
operatively which was continued for 48 h postoperatively 
[5, 16]. Pregabalin in doses of 150–300 mg resulted in more 
side effects, specifically sedation and blurred vision [5, 9, 
17].

Based on our knowledge, the current study is the first one 
to evaluate the effect of pregabalin on sedation and agitation 
of patients using RSAS and RSS in the early post-extubation 
period and during post-anesthesia care unit. Patients in PG 
had lower RSAS scores in contrast to participants in CG. 
This may be due to better pain control or sedative effect of 
pregabalin. Being calm and not agitated might lead to easier 
extubation process. Pregabalin is used for generalized anxi-
ety disorder, although the exact mechanism of effectiveness 
is not clear [18]. Pregabalin is comparable to benzodiaz-
epines in clinical response [19]. In current study, reduced 
agitation and anxiety scores during extubation may be the 
result of anxiolytic effect of pregabalin. However, the effi-
cacy of a single dose of pregabalin in controlling anxiety is 
not evaluated yet.

Sagit evaluated pregabalin in 75-mg and 150-mg doses. 
Sagit reported pain scores 57.2 ± 21.9 for intervention group 

Fig. 1   Flowchart of the study progress
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and 66.6 ± 28.6 for control group [8]. In our study, the pain 
intensity is lower (Table 1) due to rescue fentanyl injec-
tion during PACU admission. Our study also shows the opi-
oid sparing ability of pregabalin. In our study, pregabalin 
decreased total rescue fentanyl dose sevenfold. Although in 
contrast to their study, we had higher female–male ratio, and 
we observed similar efficacy of pregabalin in female.

Pain control using 75-mg single-dose pregabalin is as 
effective as 300-mg dose which is used in some studies [5]. 
Although pain was completely controlled when Demirhan 
used 300-mg pregabalin [9], frequent side effects such 
as blurred vision and dizziness were observed which are 
not acceptable in outpatient setting and for an ambulatory 
surgery. Also, addition of dexamethasone to pregabalin 
decreased pain scores more efficiently.

In a study by Demirhan, all patients received 50-mg tram-
adol intravenously and 75-mg diclofenac intramuscularly 
before extubation which probably masked pregabalin effi-
cacy in early postoperative time [16]. To be able to clearly 
measure pregabalin effect, we did not give any analgesic 
before extubation; instead, we began rescue analgesia by 
administration of 10-µg fentanyl intravenously immediately 
post-extubation when rescue analgesia was necessary.

Postoperative pain scores reported by Kim are similar 
to our results [10]. It is in concordance with the result of a 
large meta-analysis which evaluated effects of pregabalin 
in different surgical categories. The meta-analysis reported 
that there is no difference between single dose preoperative 
pregabalin and regimens including additional doses during 
postoperative period [18].

Current study evaluated side effects, measured the pain 
intensity by VAS and evaluated pain intensity shortly after 
extubation. VAS is more precise than NRS when used to 
measure pain intensity [12, 13]. Because patients were 
unable to score VAS in the early post-extubation period, 
we used NRS to measure pain at 10 min post-extubation. 
However, we requested the participants to score pain on 
VAS after 30 min post-extubation. Not to mask pregabalin 
efficacy, we did not give analgesic before extubation. How-
ever, we immediately administered rescue analgesic for pain 
control at the request of patient.

Also, we completed VAS and RSAS in early PACU 
admission to precisely monitor changes in pain and 
alertness (four times within 120 min). We used BIS to 
deliver lowest required anesthetic to patients and to make 
sure that all patients received similar anesthesia. We 

Table 1   Summarization of 
demographic data and measured 
variables in each group

Bold indicates statisticallly significant differences between groups
µ microgram, NRS numeric rating score, VAS visual analog score, RSS Ramsay sedation score, RSAS Riker 
sedation agitation scale
a Minutes after extubation

Variable Pregabalin 75-mg group Placebo group p value

Gender F 27
M 5

F 27
M 6

0.783

Age (years old) 28.13 ± 4.80 27.64 ± 5.78  > 0.713
Weight (kg) 59.15 ± 5.78 60.78 ± 7.29  > 0.322
Anesthesia duration (minutes) 167.16 ± 48.76 184.45 ± 46.40  > 0.149
Time to extubation (minutes) 12.56 ± 3.05 10.85 ± 3.57  < 0.05
Mean fentanyl injected in PACU (µ) 3.75 ± 7.9 26.67 ± 15.54  < 0.001
Ibuprofen injected during 24 h postopera-

tive (mg)
1012.5 ± 226.8 1284.8 ± 193.8  < 0.001

Nausea 5 of 32 13 of 33  < 0.05
Vomiting 1 of 32 3 of 33  > 0.613
NRS of pain at 10a 2.40 ± 1.62 5.39 ± 1.39  < 0.001
VAS of pain at 30a 2.30 ± 1.30 4.85 ± 1.17  < 0.001
VAS of pain at 60a 2.28 ± 0.92 4.27 ± 0.78  < 0.001
VAS of pain at 120a 2.11 ± 0.88 3.60 ± 0.61  < 0.001
VAS of pain 6 h 1.47 ± 0.62 2.76 ± 0.91  < 0.001
VAS of pain 24 h 0.84 ± 0.62 1.09 ± 0.92  > 0.214
RSS at extubation time 2.62 ± 0.83 1.48 ± 0.56  < 0.001
RSAS at extubation time 3.90 ± 0.92 5.33 ± 0.92  < 0.001
RSAS 10a 3.93 ± 0.43 4.42 ± 0.50  < 0.001
RSAS 30a 3.84 ± 0.44 2.72 ± 0.83  < 0.001
RSAS 60a 3.90 ± 0.29 3.36 ± 0.69  < 0.001
RSAS 120a 4.00 ± 0.0 3.93 ± 0.55  > 0.503



2248	 European Archives of Oto-Rhino-Laryngology (2019) 276:2243–2249

1 3

administered remifentanil to avoid using any long-acting 
opioid during anesthesia, which might have interfered 
with pain assessment of patients postoperatively.

Figure 2 shows significantly different pain scores in 
patients who received pregabalin compared with patients 
receiving placebo up to 6 h post-extubation. Half-life of 
pregabalin is about 6.3 h [20, 21]. The average duration 
of operation was 2–3 h. In addition, it took 1 h between 
pregabalin intake and anesthesia induction. Thus, the total 
time between pregabalin intakes to the end of surgery was 
less than half-life of pregabalin (6.3 h). The efficacy of 
pregabalin will be reduced after 12 h (Fig. 2).

Limitations

One limitation of our study was not using patient-con-
trolled analgesia pump. We did not have access to Patient-
Controlled Analgesia (PCA) pump but we tried to solve 
this problem by administering frequent small doses of 
fentanyl during 2-h PACU admission. Use of PCA pump 
might have increased precision of opioid use measure-
ment for pain control. However, PCA pump is not used for 
pain management in ambulatory surgery. Another limita-
tion is the long duration between fourth and last pain 
measurement. Since most surgeries ended in the after-
noon, if we were to measure pain between 6 and 24 h 
postoperatively, we should have to interrupt patients’ 
sleep which was not ethical.

Conclusion

Efficacy of single dose of 75-mg pregabalin in postopera-
tive pain control in septorhinoplasty procedure is similar 
to multiple-dose regimen and high-dose regimens in early 
postoperative period, while having lower side effects such as 
blurred vision or dizziness. In addition, pregabalin improved 
safety and comfort of patients during extubation and transfer 
from operating bed to recovery. In contrast to high doses 
used in some studies, we recommend use of single low-dose 
regimen in cases of septorhinoplasty ambulatory surgery.
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period. NSR numeric rating 
score, VAS visual analog scale
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