
Abbasi et al. 
The Egyptian Journal of Otolaryngology          (2023) 39:139  
https://doi.org/10.1186/s43163-023-00502-3

ORIGINAL ARTICLE Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

The Egyptian Journal
of Otolaryngology

The effect of preemptive gabapentin 
and pregabalin on postoperative pain 
of septoplasty with and without turbinoplasty: 
a randomized triple-blind controlled clinical trial
Rohollah Abbasi1*  , Farnaz Hashemian1, Mohammad Saeed Ahmadi1, Javaneh Jahanshahi1, 
Ebrahim Khoshraftar2, Amin Karimian1 and Abbas Moradi3 

Abstract 

Background Septoplasty is a painful process. Nowadays, opioids and non-opioids are used to control patients’ pain, 
which has different efficacy and consequences. We aimed to assess the effect of preemptive gabapentin and prega-
balin on postoperative pain of septoplasty with and without turbinoplasty.

Methods This randomized triple-blind controlled clinical trial was performed on patients over 18 years who were 
candidates for elective septoplasty in Besat Hospital of Hamadan. In this study, 102 patients were randomly assigned 
to three equal groups, including pregabalin, gabapentin, and placebo. The pain score (VAS scale), analgesic use, 
and complications were assessed at the second, sixth, and 16th hours after surgery.

Results Results showed that the mean pain score in the control group was higher than pregabalin and gabapentin 
at all times after surgery (P < 0.001). However, there was no significant difference between the pregabalin and gabap-
entin groups (P = 0.729). At the second and sixth hours after surgery, the amount of analgesic used in the control 
group was significantly higher than pregabalin and gabapentin (P < 0.001). But there was no significant difference 
between pregabalin and gabapentin groups regarding the used analgesics. Also, at 6 h after surgery, the incidence 
of complications in the control group was significantly higher than in the pregabalin group (P = 0.006), but there 
was no statistically significant difference between the control group and the gabapentin group.

Conclusions Administering gabapentin or pregabalin, 1 h before surgery in patients undergoing septoplasty 
with or without turbinoplasty, can reduce postoperative pain and complications. Therefore, it is recommended 
to administer 300 mg oral pregabalin or 600 mg oral gabapentin 1 h before surgery to reduce pain after septoplasty.

Trial registration Iranian Registry of Clinical Trials, IRCT2015112024852N2. Registered on August 28, 2016—retro-
spectively registered,  https:// www. irct. ir/ trial/ 20897.
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Background
Septoplasty is one of the most common surgeries in 
the ear, nose, and throat clinics [1]. Over the past two 
decades, relieving acute pain after surgery is one of the 
most important issues for patients and surgeons [2]. 
It has been suggested to record pain as the fifth pillar 
of vital signs [3]. The international association for the 
study of pain described the pain as an unpleasant sen-
sory experience that is associated with actual or poten-
tial tissue damage resulting from it [4].

The onset of pain is accompanied by tissue dam-
age and activation of nociceptors [5]. Following tis-
sue damage in uncontrolled pain, sympathetic nerve 
activity may lead to potentially harmful changes such 
as increased heart rate, hypertension, hyperglycemia, 
immunosuppression, regional blood flow or venous sta-
sis, and platelet stimulation in particular, in high-risk 
patients or patients undergoing high-risk surgery [6].

Nowadays, a variety of medications including opioids, 
nonsteroidal anti-inflammatory drugs, acetaminophen, 
regional block, and local anesthesia are used to control 
postoperative pain [7]. So far, previous studies men-
tioned promising results regarding the use of gabap-
entin or pregabalin as a preemptive agent in surgery in 
other parts of the body [8–12]. Gabapentin, a structural 
derivative of gamma-aminobutyric acid, was first intro-
duced as an antiepileptic drug and later used to relieve 
neuropathic pain [13].

On the other hand, pregabalin is a gamma-aminobu-
tyric acid derivative that has anticonvulsant and anxio-
lytic effects as well as sleep modulating [14]. It is used 
to relieve neuropathic pain, pain inflammation, tissue 
sensitivity, neuro-allergy, and fibromyalgia [7]. It also 
reduces acute pain after surgery and may reduce the 
need for opioids [11].

Although postoperative pain is typically a nocic-
eptive pain resulting from environmental receptors, 
it is clear that inflammatory, neurogenic, and vis-
ceral mechanisms are also involved. Another sug-
gestive mechanism for pain relief is the modulation 
of glutamine receptors. Gabapentin reduces pain in 
both N-methyl-d-aspartate (NMDA-dependent) and 
NMDA-independent ways [15].

Preoperative gabapentin administration has been 
shown to reduce pain after mastectomy and spinal cord 
surgery [16–18]. It is noteworthy that few studies have 
been conducted on the administration of gabapentin in 
ear, nose, and throat surgeries. To the best of our knowl-
edge, we are the first comprehensive clinical trial that 
aimed to compare the effects of preemptive gabapentin 
and pregabalin on postoperative pain of septoplasty with 
the control group. We hypothesized that administering 
these preemptive agents could reduce pain considerably.

Methods
Patients and settings
This is a randomized triple-blind controlled clinical trial 
that was conducted on patients who were candidates for 
septoplasty with or without turbinoplasty. The inclu-
sion criteria were 18–60  years of age, lack of a history 
of sensitivity to gabapentin and pregabalin, kidney dis-
ease, behavioral disorders such as depression, alcohol 
consumption in the last week, and respiratory disease. 
Patients with hypersensitivity to gabapentin and pre-
gabalin, rhinoplasty and sinus endoscopy, uncontrolled 
bleeding need, and the use of other measures such as a 
posterior tampon were not included. Patients were ran-
domly assigned to three therapeutic groups, including 
gabapentin, pregabalin, and control considering the pres-
ence or abscense of turbinoplasty. To randomize patients, 
the names of each group with separate code numbers (A, 
B, C) were written on separate sheets, and these sheets 
were poured into the basket. When assigning a patient to 
a group of three groups, the sheets were removed from 
the basket and the patient’s group number was deter-
mined based on the code recorded on each sheet. The 
sheets taken out of the basket were returned to the bas-
ket after the allocation of the other two patients (random 
sampling without relocation).

Medication was given to the patient 2  h before the 
start of the operation in capsule form by a person who 
was unaware of the contents. Capsules were in the same 
color and shape. For blindness, all capsules were coded 
by a pharmacist. The intervention group received 600 mg 
of gabapentin, and the other group was given 300 mg of 
pregabalin. The control group was given a placebo cap-
sule containing carboxymethyl cellulose. The anesthesia 
was performed on all patients based on a single protocol.

Septoplasty straightens the nasal septum through trim-
ming, repositioning, and replacing cartilage or bone. On 
the other hand, turbinoplasty is an operation performed 
to reduce the size of turbinates presenting on the side 
wall of the nasal passageways. In the randomization, we 
also consider the presence or absence of turbinoplasty to 
abstain from the probable bias and all groups had similar 
frequency of this type of surgery. All surgeries were per-
formed by a single surgeon.

For all patients, an anterior tampon was placed after 
the surgery and was removed during discharge. Then, at 
the second, sixth, and sixteenth hours after the end of 
the surgery, the patient’s pain was assessed on a visual 
assessment scale (VAS), and the possible complications 
of the drug, such as severe diarrhea, diplopia, nau-
sea, and vomiting and the amount of analgesics, were 
recorded. Through VAS that consists of a 10-cm line, 
the amount of pain that a patient feels ranges across a 
continuum from none to an extreme amount of pain 
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(scored zero to 10). We asked the patient to rate their 
current level of pain by placing a mark on the line.

Statistical analysis
After collecting the data, statistical analysis was per-
formed by an unaware statistician in IBM SPSS Sta-
tistics for Windows, Version 21.0. The normality of 
quantitative data was assessed using the Kolmogorov–
Smirnov test. Non-normally and normally distributed 
data were analyzed by Kruskal–Wallis and analysis of 
variance (ANOVA) tests, respectively. Qualitative data 
were analyzed by chi-square test. A P value less than 
0.05 indicated statistical significance.

Results
In this study, 102 patients were randomly assigned to be 
divided into three groups, each consisting of 34 patients 
(Fig. 1). Results showed no statistically significant differ-
ence in terms of age, sex, and being with a turbinoplasty 
(Table 1).

Based on the results of the Kruskal–Wallis test, a sta-
tistically significant difference was observed between 
the mean score of patients’ pain scores in pregabalin, 
gabapentin, and control groups at the second, sixth, and 
sixteenth hours after surgery. In the second hour after 
surgery, the mean pain score in the control group was 
higher than in the pregabalin and gabapentin groups 
(P < 0.001). However, there was no significant statistical 
difference between the pregabalin and gabapentin groups 

Fig. 1 CONSORT 2010 flow diagram

Table 1 Demographic characteristics and surgery type in groups undergoing septoplasty surgery

Variables Pregabalin group Gabapentin group Control group P value

Age (years) Mean (standard 
deviation)

35.88 ± 10.69 35.41 ± 11.53 34.14 ± 9.53 0.785

Sex (M/F) 27/7 28/6 25/9 0.751

Concurrent turbinoplasty (%) 38.2 41.2 52.9 0.537
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(P = 0.729). Six hours after surgery, the mean pain score 
was significantly higher in patients in the control group 
than in the pregabalin and gabapentin groups (P < 0.001) 
and the gabapentin group had a higher pain score than 
in the pregabalin group (P = 0.011). Although 16 h after 
surgery, the mean pain score was significantly higher in 
patients in the control group than in the pregabalin and 
gabapentin groups (P < 0.001), no significant difference 
was noted between the pregabalin and gabapentin groups 
(P = 1.000) (Table 2).

In terms of complications, no statistically significant 
difference was observed between pregabalin, gabapentin, 
and control groups at the second and 16th hours after 
surgery. However, based on the results of Fisher’s exact 
test, 6  h after surgery, there was a significant difference 
between the three groups in terms of the incidence of 
complications (P = 0.025). The incidence of postopera-
tive complications in the control group was significantly 
higher than in the pregabalin group (P = 0.006). There was 
no statistically significant difference between the control 
group with the gabapentin group (P = 0.230) and the pre-
gabalin group with the gabapentin group (P = 0.197). In 
terms of the type of complications, the only common 
complication was nausea and vomiting (Table 3).

In terms of the mean use of analgesics in the treat-
ment groups of pregabalin, gabapentin, and control 
group 2 and 6  h after surgery, a statistically signifi-
cant difference was observed (P < 0.001). But 16  h 
after the surgery, there was no statistically signifi-
cant difference between the three groups. The results 
of the Tukey post hoc test showed that in the second 
and sixth hours after surgery, the amount of analgesic 
used in patients in the control group was significantly 
higher than in the pregabalin and gabapentin groups 
(P < 0.001). But there was no statistically significant 
difference between the pregabalin and gabapentin 
groups (Table 4).

Discussion
In septoplasty, manipulation of the soft tissue with bone 
in an area that is neurologically very rich increases the 
patient’s sense of pain. Also, placing a tampon increases 
postoperative pain. Using preemptive agents for the 
prevention of pain neurotransmitter release before the 
beginning of the surgical trauma is a method to control 
pain. So far, gabapentin and pregabalin have been studied 
separately as preemptive agents in surgical procedures in 
various parts of the body and there is a shortage of evi-
dence on the nasopharyngeal areas. The current study 
indicated lower pain scores at all times after surgery, a 
lower amount of analgesics in the second and sixth hours, 
and a lower incidence of complications at 6 h after sur-
gery in the pregabalin and gabapentin groups compared 
to the control group.

A meta-analysis by Hurley et al. who studied the effects 
of preoperative gabapentin on pain and postoperative 
pain in various parts of the body showed that patients’ 
pain scores were significantly lower in the group receiv-
ing gabapentin than in the control group [9]. Their results 

Table 2 Pain score in treatment groups by time

Postoperative 
evaluation 
time

Pregabalin 
group
Mean 
(standard 
deviation)

Gabapentin 
group
Mean 
(standard 
deviation)

Control 
group
Mean 
(standard 
deviation)

P value

2 h 0.44 (0.503) 0.64 (0.691) 2.14 (0.657) < 0.001

6 h 0.26 (0.511) 0.79 (0.640) 1.91 (0.753) < 0.001

16 h 0.29 (0.171) 0.58 (0.238) 0.79 (0.640) < 0.001

Table 3 The complications in patients undergoing septoplasty surgery

Postoperative evaluation 
time

Pregabalin group
(%) Number

Gabapentin group
(%) Number

Control group
(%) Number

P value

2 h 0.001

 Yes (0%)0 (0%)0 (0%)0

 No (100%)34 (100%)34 (100%)34

 Total (100%)34 (100%)34 (100%)34

6 h 0.025

 Yes (2.9%)1 (14.7%)5 (26.5%)9

 No (97.1%)33 (85.3%)29 (73.5%)25

 Total (100%)34 (100%)34 (100%)34

16 h 0.121

 Yes (2.9%)1 (0%)0 (11.8%)4

 No (97.1%)33 (100%)34 (88.2%)30

 Total (100%)34 (100%)34 (100%)34
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were consistent with ours, despite different sample sizes 
and patients.

Besides, in a previous systematic review, the effec-
tiveness of gabapentin before surgery on various parts 
of the body was assessed. It was shown that prescrib-
ing 1200  mg of gabapentin before surgery significantly 
reduced postoperative pain [8]. The results of the present 
study were similar to the findings of Ho et al. [8], except 
that in our study, 600 mg gabapentin was prescribed.

Consistent with ours, Clivatti et al. reviewed the effect 
of preoperative gabapentin administration on postopera-
tive pain in various parts of the body. Their study found 
that the pain score was reduced in 75% of patients who 
received gabapentin before surgery and 55.6% of patients 
who received gabapentin before and after surgery [19]. 
Notably, in the present study, we only prescribed gabap-
entin once before surgery and none of the patients had 
pain before the surgery due to the elective septoplasty 
surgery; however, compared to the control group, gabap-
entin significantly reduced the patient’s pain.

Mohammed et  al. compared the effect of gabapentin 
and placebo on reducing the pain score of patients who 
underwent sinus endoscopic surgery. Consistent with 
ours, they found that the severity of pain and the need for 
postoperative pain control in the gabapentin group were 
significantly lower than in the control group [11]. Fur-
thermore, Park et al. showed that by prescribing gabap-
entin after rhinoplasty, the amount of pain in patients 
taking gabapentin decreased significantly within 24  h 
after surgery compared to the control group [12].

Regarding the effect of pregabalin on postoperative pain 
and severity in patients, Youssef et al. compared the anal-
gesic effect of pregabalin, dexamethasone, and placebo in 
60 patients under septoplasty. The patient’s pain was sig-
nificantly reduced within 12 h after surgery in the group 
receiving pregabalin and pregabalin with dexamethasone 
compared to the control group [14]. In addition, Kim et al. 
assessed 47 patients under septoplasty and found that 
patients’ pain scores were significantly lower in the prega-
balin group than in the control group [10].

Despite the different prescribed medications, 
Demirhan et al. compared the analgesic effect of pregaba-
lin and placebo and the effect of adding dexamethasone 

to them in patients with rhinoplasty and septoplasty 
surgery. They found that adding dexamethasone to pre-
gabalin had a greater pain-reducing effect than placebo 
and pregabalin alone and reduced opioid use [20]. Sagit 
et al. compared the effects of placebo and pregabalin with 
doses of 75 and 150 mg, 1 h before surgery. Their results 
showed that in both groups, postoperative pain inten-
sity was less than in the control group. Considering the 
300 mg dose of pregabalin, the results of our study were 
consistent with Sagit et al. [21].

In terms of complications, we only observed nausea 
and vomiting in patients undergoing septoplasty. The 
incidence of postoperative complications was signifi-
cantly higher in the control group than in the pregabalin 
group, but there was no significant difference between 
the control group with gabapentin group and the pregab-
alin group with gabapentin group in terms of occurrence 
of various complications such as vomiting. In the study 
of Hurley et al., no statistically significant difference was 
observed between patients receiving gabapentin and the 
control group in terms of the incidence of complications, 
such as vomiting and nausea [9]. In the study of Moham-
med et  al., the incidence of vomiting and nausea in the 
gabapentin group was lower than in the control group 
[11]. Although we found that the incidence of nausea and 
vomiting in the gabapentin group was lower than in the 
control group, the differences between the two groups 
were not significant which may be due to the small sam-
ple size. It is noteworthy that due to the negative impact 
of nausea and vomiting on increasing the amount of pain 
at the surgical site and causing dissatisfaction in patients, 
it may be clinically valuable to minimize its occurrence.

It should be noted that the effectiveness of gabapentin 
in the treatment of complications depends on its dose. 
Ho et al. reported that prescribing less than 1200 mg of 
gabapentin in various surgeries reduced the risk of com-
plications such as vomiting and postoperative itching [8]. 
Also, blurred vision is a common complication of gabap-
entin [12]. However, in our study, none of the patients in 
the gabapentin and pregabalin groups had blurred vision.

Demirhan et  al. and Youssef et  al., who assessed 
patients under rhinoplasty and septoplasty, found that 
postoperative nausea and vomiting were significantly 
lower than the control group [14, 20, 22]. Meanwhile, 
Demirhan et  al. reported an increased blurred vision in 
patients receiving pregabalin and pregabalin with dexa-
methasone [20, 22]. Contrary to ours, Kim et  al. men-
tioned no significant difference between the pregabalin 
and the control groups in terms of the incidence of vom-
iting and nausea [10], which may be due to the sample 
size difference.

Regarding the higher effectiveness of pregabalin on 
postoperative pain relief, a previous study suggested that 

Table 4 The mean amount of analgesics in patients undergoing 
septoplasty surgery

Postoperative 
evaluation 
time

Pregabalin 
group

Gabapentin 
group

Control group P value

2 h 0 5.88 61.76 < 0.001

6 h 2.94 11.76 76.47 > 0.001

16 h 0 0 5.88 0.133
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adding dexamethasone to pregabalin may increase its 
effectiveness in relieving pain [7]. But in another study, 
adding dexamethasone to pain relief after septoplasty 
did not help. Therefore, the researchers recommended 
administering pregabalin alone to relieve pain after sep-
toplasty [20].

Also, the effectiveness of pregabalin in relieving pain 
after surgery is dose-dependent. The results of a review 
study showed that a dose of 150 mg was more effective 
than 75 mg [7]. In our study, 300 mg was chosen, which 
did not cause hazardous complications. In 2019, Pour-
fakhr et al. estimated the effect of 75 mg of pregabalin on 
patients’ postoperative pain one hour before septorhino-
plasty surgery. Their results showed that the VAS pain 
scores in the pregabalin group were lower than the pla-
cebo group at 0.5, 1, 2, and 6 h after the surgery, but they 
did not differ from each other in the 24 h after the opera-
tion [23]. Moreover, Morgan et  al. evaluated the effect 
of multidrug, including acetaminophen, celecoxib, and 
gabapentin, in patients under septoplasty. They reported 
that postoperative pain, the need for opioids, and dis-
charge time from the hospital were significantly reduced 
[24]. Obviously, in multidrug therapy, the effective drug 
cannot be indicated.

This study had some strengths and limitations. To the 
best of our knowledge, we compared the effect of gabap-
entin and pregabalin with the control group for the first 
time and groups were assessed for 24  h which was a 
longer duration compared to previous studies. However, 
we had a limited sample size, therefore, it seems that fur-
ther controlled clinical trials with a larger sample size can 
be recommended.

Conclusion
In patients undergoing septoplasty surgery with or with-
out turbinoplasty, the administration of gabapentin or 
pregabalin, 1 h before surgery as a preemptive agent and 
before releasing of pain neurotransmitters due to surgi-
cal trauma, significantly reduced postoperative pain and 
the need for analgesics compared to the control group. 
Therefore, it is recommended to administer 300 mg oral 
pregabalin or 600 mg oral gabapentin 1 h before surgery 
to reduce pain after septoplasty.
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