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Comparing the Effect of Ketamine and Lidocaine on Agitation
and Pain in Rhinoplasty: A Randomized Clinical Trial
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Background: Emergence agitation (EA) is an important clinical problem that occurs during the initial period of recovery from
anesthesia. This study aimed to determine the effects of ketamine and lidocaine administered on agitation level, postoperative pain,
and hemodynamic changes in adults after rhinoplasty. Materials and Methods: Totally 72 patients scheduled to undergo elective
rhinoplasty were enrolled in this prospective study. Patients were randomly divided into three groups including control group (n = 24),
ketamine group (n = 24), and lidocaine group (n = 24). Twenty minutes before surgery completion, 1 ml saline was administered
intravenously to the saline group, while 0.5mg/kg ketamine or 1.5mg/kg lidocaine was administered to two other groups. The
emergence agitation level of the patients was evaluated using the Richmond Agitation—Sedation Scale just after extubation and in
the post-anesthesia care unit (PACU). Postoperative pain was evaluated by Numerical Rating Scale that scored (from 0 to 10) every
10min until the patients were discharged from PACU. Results: There was a significant difference between EA level between ketamine
(P =0.049) and lidocaine (P = 0.019) groups compared to the control group, and there was a significant difference between pain level
between the ketamine (P = 0.008) and lidocaine (P = 0.035) groups compared the to control group, while there was no significant
difference between the level of agitation (P = 0.922) and level of pain (P = 0.845) after extubation between the ketamine and lidocaine
groups. Conclusion: Ketamine and lidocaine are highly effective in preventing EA and pain control. Further studies with a greater
sample size and longer follow-up period are needed to confirm the current findings.
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cause respiratory weakness, nausea, vomiting, an increase
in blood pressure and heart rate, and an increase in the

INTRODUCTION

Rhinoplasty is a surgical technique that may be used to

address a range of nasal deformities. It is one of the most
difficult operations in the field of face cosmetic surgery.!"
After rhinoplasty, emergence agitation (EA) is not rare
because of the presence of nasal packing and blood
accumulation in the mouth, both of which may cause
mucosal irritation that in turn hamper breathing.”? On the
other hand, despite improvements in surgical technique
and pain management, inadequate perioperative pain
control during nasal surgery remains a major challenge.”

EA is an important clinical problem that occurs during
the initial period of recovery from anesthesia. EA,
including irritability, lack of consciousness, excitement,
and continuous crying is common in the short period after
emergence from general anesthesia. These conditions can
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need for oxygen.*”

Although EA is not a long-term situation, it involves
problems such as removal of the endotracheal tube by the
patient, removal of the angiocatheter, bleeding and injury
to the patient and staff, and prolonged hospitalization.7
EA is usually seen in children, but it is commonly seen in
adults, especially in some special surgeries such as nose,
ear, throat, head, and neck surgeries. Its occurrence is
estimated at 21.3% in children.?®¥ A major risk factor for
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Figure 1: CONSORT diagram showing the flow of participants through each stage of a randomized trial

EA is pain. In comparison to other types of surgery, nasal
surgery is significantly associated with higher rates of
emergence agitation. Kim et al. reported that emergence
agitation can occur 55.4% of the time, and the nasal pack
may be the main trigger. In one study, Elsery reported a
68% incidence of EA after nasal surgery.”!% EA can affect
the outcome of the surgery. Therefore, preventing EA can
make the patient comfortable and improve the healing
process and clinical results.>

Many drugs are used to treat EA and control pain, which
carries the risk of respiratory depression and may pose
risks to the patient during the recovery period from
anesthesia. Therefore, preventing EA is more important
than treating it.'!) Ketamine is a drug that has sedative,
amnesia, and analgesia effects. In some studies, the effect
of ketamine on the prevention of EA in dental surgeries
and tonsillectomy has been reported.!'> A number of
studies have shown that the use of ketamine under general
anesthesia reduces the incidence of EA in children, but
the number of these studies in adults is limited.[" Also,
lidocaine reduces sore throat after surgery and thus
reduces cough and restlessness.'! Systemic lidocaine
has been shown to be an effective adjunct strategy to
reduce postoperative pain.!”? According to the studies,
administration of a dose of 0.5mg/kg of ketamine as a
bolus or 1.5mg/kg of lidocaine reduces airway irritation,
pain, and restlessness after surgery.>!”

According to the researcher’s knowledge, there are
limited studies with conflicting results about the effects
of ketamine and lidocaine on EA prevention and pain
control after surgery in adults, so the purpose of this study

is to investigate the prevalence of EA in adults undergoing
rhinoplasty surgery and compare the effect of ketamine
and lidocaine on the prevention of EA and pain control.

MareriaLs AND METHODS

Study setting and patients

This double blind (the patient and the recorder’s nurses did
not know which treatment or medication were received)
randomized control trial was performed from April 2022
to October 2022 [Figure 1]. A total of 72 patients were
eligible to enter the study and randomly divided into three
groups namely, control (n = 24), ketamine (n = 24), and
lidocaine (n = 24). Sample size determination conducted by
the statistical methods for sampling in Med Cal software
(International Association of Statistical Computing,
Seoul, Korea). The minimum sample size required to
detect a significant difference using this test should be at
least 24 in each group (72 in total), considering type I error
(alpha) of 0.05, power (1-beta) of 0.8, the effect size of
0.81, and the two-sided alternative hypothesis (H1).

Inclusion criteria

Referral for elective rhinoplasty surgery, age 18-45 years,
American society of anesthesiologists class classifications
I and II, performing surgery with general anesthesia, no use
of psychotropic drugs, absence of drug addiction, absence
of known sensitivity to the drugs used in the present study.

Exclusion criteria
Taking analgesics and sedatives 24 hours before
surgery, history of heart disease, nervous system and
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neuropsychological disorders, patient with previous
rhinoplasty history, history of seizures, duration of
anesthesia and surgery more than 2 h.

The method of induction of anesthesia was the same in all
three groups: 2mg/kg of propofol and 2 pg/kg of fentanyl,”
0.5mg/kg of atracurium and 0.03mg/kg of midazolam.
After induction of anesthesia and tracheal intubation,
the head of the bed raised 20° to control bleeding.'¥ To
maintain anesthesia, 100 pg/kg/min of propofol with or
without 0.5 monitored anesthesia care isoflurane used
along with 50 pg of fentanyl repeated every 30-60min.!'®!
Remifentanil infusion used as needed in the form of 1 pg/
kg/h to control blood pressure.' 20min before the end of
the surgery, patients in the control group were given 1 ml of
normal saline, in ketamine group patients received 0.5mg/kg
of ketamine and 1.5mg/kg of lidocaine in lidocaine group.
In all patients, the volume of the injected intervention drug
was the same. For reverse of muscle relaxation 0.05mg/kg
neostigmine and 0.01 mg/kg of atropine injected and the
patient extubated after the breathing rate is greater than 12
breaths/min and the gag reflex returns.’! During surgery and
until discharge from recovery, blood pressure, heart rate,
and percentage of oxygen saturation were recorded every
15-20min by a trained nurse anesthetist who did not know
about the patient group. After extubation and transferring
the patient to recovery, the patient’s agitation level was
recorded by the RASS scale every 10min until discharge
from recovery by a trained nurse who did not know the
patient’s group. The highest RASS scores of the patients
were recorded, and patients with a Richmond Agitation—
Sedation Scale score of higher than +1 at any time were
considered as having EA. If physical control was required in
severe EA cases, it was also recorded. Also, after transferring
the patient to PACU, postoperative pain recorded by a
numerical pain measurement scale (NRS) every 10min.P

Anesthesiologists who recorded the patient’s vital signs
and nurses who recorded the RASS and NRS scales were
trained by the researcher but did not know the patient
group.

Measurements

The emergence agitation level of the patients was evaluated
with the Richmond Agitation—Sedation Scale (RASS)2”
just after extubation and on admission to the PACU. This
tool contains only 10 items and each item represents one
of the levels of consciousness (aggressive state, severe
sleepiness, lack of consciousness). The score definitions
were as follows: —5, unarousable; —4, deep sedation; -3,
moderate sedation; 2, light sedation; —1, drowsy; 0, alert
and calm; 1, restless; 2, agitated; 3, very agitated; and 4,
combative. The validity and reliability of this tool in The
Iranian population have been evaluated and approved by
Tadrisi et al.?!

For postoperative pain evaluation, the Numerical Rating
Scale (NRS) was scored (from 0 to 10).22 Numerical

grading of pain intensity is a visual axis that measures
pain intensity through questioning patient. This pain
scale is used more often. The person grades their pain on a
scale of 0 to 10. Zero means “painless” and 10 means “the
worst possible pain.” The preference of numerical grading
scale of pain intensity compared to visual scale of pain
intensity is because it is easier to understand and use. It
also shows great credibility in clinical research, especially
in patients with less education.??

Statistical analysis

The obtained data were analyzed using SPSS version 25
software. Quantitative data are expressed as mean and
standard deviation, and qualitative data are expressed as
percentage. ANOVA analysis of variance and Tukey’s post
hoc test were used to compare the data of three groups.
A significance level of 0.05% is considered.

Ethical considerations

Written informed consents were obtained from all
study participants. Moreover, approval code was
obtained from the Iranian registry of clinical trials
(No.: IRCT20220302054164N1). In addition, the ethical
committee of Arak University of Medical Sciences
approved this project (IR. ARAKMU.REC.1400.281).

ResuLts

A total of 72 patients participated in this study and they
were divided into three groups: ketamine, lidocaine,
and control. The average age of the participants in the
ketamine group was 32.80+6.27 years and 66.7% of the
participants were female, in the lidocaine group the average
age of the participants was 29.7+7.37 years and 53.3%
of the participants were female, and in the control group
the average age of the participants was 30.00£5.78 years
and 40% of the participants were women. There was no
statistically significant difference between the three groups
in terms of age (P = 0.457) and gender (P = 0.207) [Table 1].

There was a statistically significant difference in the
average pain score during recovery in the three groups
(P = 0.007), based on Tukey’s post hoc test, the average
pain score in the ketamine group was lower than the
control group (P = 0.008) and in the lidocaine group
was less than the control group (P = 0.035). The mean
of pain score in the ketamine group was lower than the
lidocaine group, but it was not statistically significant
(P = 0.845) [Table 2]. In addition, the mean score of

Table 1: Demographic parameters in the study groups

Group Ketamine  Lidocaine Control P
group group group  value

32.13+5.78 30.50+7.39 32.71+£5.57 0.457
16 (66.7) 14 (53.3) 10 (40.0)  0.207
8 (33.3) 10 (46.7) 14 (60.0)

Age (mean £ SD)
Gender Female
n (%) Male
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Table 2: Emergence agitation and pain score in PACU

Group Ketamine Lidocaine Control P
(mean = SD) (mean x SD) (mean = SD) value

RASS (agitation ~ 5.60%1.59  540+1.68  4.60+1.95 0.014

score)

NRS (pain score) 2.33+2.09  2.73+1.87  4.60+£1.95 0.007

Table 3: Emergence agitation and pain incidence in PACU

Group Ketamine Lidocaine  Control P
n (%) n (%) n (%) value

RASS (agitation incidence) 6 (25) 7(29.2) 13(54.2) 0.037

NRS 2 3 (pain incidence) 2(8.33) 2(8.33) 7(29.16) 0.025

emergence agitation in PACU in three groups had a
statistically significant difference (P = 0.014), and based
on Tukey’s post hoc test, the average score of agitation
in the ketamine group was lower than the control group
(P =0.049) and in the lidocaine group was also lower than
the control group (P = 0.019). No statistically significant
difference was found in the ketamine and lidocaine groups
(P = 0.922) [Table 2]. Moreover, Table 3 showed that the
incidence of agitation (P = 0.037) and pain (P = 0.025) in
PACU is significantly higher in control group than other
two interventional groups.

The repeated measurement test showed [Figure 2] that
the trend of mean decrease of HR was significantly
different among three groups and the highest decrease in
HR occurred in control group (P = 0.001). Nevertheless,
the MAP [Figure 3] was not significantly different among
three groups (P = 0.653).

Discussion

Many factors can contribute to postoperative pain
after nasal surgery, such as intraoperative tissue injury,

inflammation, nerve stimulation, and swelling. There are
many interrelated postoperative events that can trigger
agitation, including postoperative pain and hypoxia. As
well as causing postoperative complications, pain also
causes psychological stress and anxiety, which further
aggravates postoperative pain and delays recovery.!” The
occurrence of agitation during recovery from general
anesthesia is not uncommon, which can adversely affect
postoperative outcomes. Due to nasal osteotomy during
rhinoplasty, mild trauma in the early postoperative period
could negatively impact the outcome of the procedure. To
reduce the trauma risk in such patients, it is essential to
prevent EA.BI

Intravenous lidocaine can cause analgesia in different ways
during perioperative periods; it may cause an increase
in acetylcholine concentration in cerebrospinal fluid,
resulting in the exacerbation of inhibitory descending pain
pathways, blocking muscarinic receptors M3, inhibiting
glycine receptors, releasing endogenous opioids, reducing
inflammation after tissue ischemia, and reducing cytokine
production after tissue damage. Lidocaine can also reduce
postsynaptic depolarization mediated by N-methyl-p-
aspartate receptors.'’ The present study demonstrated
a significant decrease in the incidence of emergence
agitation in patients who received lidocaine injection
compared with those who received saline injection during
anesthesia for rhinoplasty. This can be due to the analgesic
effect of lidocaine.

During laparoscopic nephrectomy, Tauzin-Fin and Bernard
evaluated the effect of adding lidocaine infusion to standard
anesthesia protocol. The infusion of lidocaine was continued
for 24 h postoperatively and significantly reduced morphine
consumption and postoperative pain scores.?

A study conducted by Jang and Oh found that 1.5mg/
kg of intravenous lidocaine 5min before extubation
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Figure 2: The repeated measurement trend of mean arterial pressure (MAP) among three study groups
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Figure 3: The repeated measurement trend of heart rate (HR) among three study groups

did not decrease the incidence of EA and the severity
of postoperative pain after sevoflurane anesthesia.®!
Therefore, our results indicate that 1.5mg/kg intravenous
lidocaine 20 min before extubation leads to a significantly
lower EA by preventing physiologic deterioration and pain
reduction related to anesthesia and surgery. According to
Lee et al. systemic infusion of lidocaine during bimaxillary
surgery reduces postoperative pain and analgesic
consumption and relieves swelling of the face.?! Based on
our results, the pain score was higher in the control group
than in the lidocaine group, similar to those reported
by Kim et al. Compared to the control group, lidocaine
administered intravenously during thyroid surgery
improved postoperative recovery as measured by QoR-
40 in female patients.”” During outpatient laparoscopy,
lidocaine improves postoperative recovery with less opioid
consumption.?8

Compared with the control group in our study,
perioperative lidocaine use resulted in lower RASS and
NRS scores. This may be a result of the pharmacological
effects of lidocaine on inflammation, analgesic
requirement, and nausea/vomiting.?

In this study, we evaluated and compared the effects of
ketamine and lidocaine on postoperative emergence
agitation and pain in patients who underwent rhinoplasty.
We determined that in the ketamine group, NRS and
RASS scores were significantly better with less analgesic
requirement compared to the control group. EA incidence
in the PACU were statistically significantly lower in the
ketamine group than control group and the number of
patients who required physical control or medications
for agitation was also significantly lower in the ketamine
group than control. Patients in lidocaine group had better
RASS score than ketamine group. On the other hand,

ketamine demonstrated better pain control than lidocaine
but these differences were not statically significant.

In high doses, ketamine is analgesic, but at sub-anesthetic
doses, it is hypnotic. According to previous studies,
ketamine significantly reduced the risk of EA when
compared to placebo.”’) However, most of these studies
were conducted on pediatric patients.’! A recent study
by Lin et alP% Found that ketamine combined with
butorphanol significantly reduced the incidence of EA
among 150 adults operated on for gastric cancer. In the
present study, we report one of the first studies in the
literature to show that sub-anesthetic doses of ketamine
injection significantly reduce EA incidence just after
extubation and during post-operative follow-ups in
PACU:s. The results of our study are consistent with those
of Demir.P!

In our study, EA incidence was determined to be as high
as 73.3% in control group, 33.3% in lidocaine group and
26.6% in ketamine group during in the PACU. These higher
incidence rates may be associated with the characteristics
of rhinoplasty that cause hampered breathing during the
early postoperative period. Based on numerical pain rating
scale none of the patients reported NRS > 3. In lidocaine
group 6.7%, in ketamine group 6.7% and 26.7% in control
group reported NRS = 3, which means postoperative mild
pain was significantly higher in control group (P < 0.05).
Studies regarding ketamine and lidocaine administration
versus other therapies for EA prevention and pain control
are limited.

According to Kim et al., ketamine was more effective
than midazolam in preventing EA in children following
sevoflurane anesthesia.’! In children undergoing
adenotonsillectomy after sevoflurane anesthesia,
Hadi er al. reported that intraoperative low-dose
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intravenous ketamine followed by dexmedetomidine
significantly reduced postoperative pain and EA.B%
Another study found that intravenous administration
of ketamine 0.5mg/kg or fentanyl 1 micg/kg before
tonsillectomy significantly reduced postoperative
agitation in sevoflurane-anesthetized children with
tonsillectomy without any differences between the two
medications.?¥

In a previous study, ketamine administration failed to
prevent the occurrence of EA after inhalation anesthesia
in children subjected to caudal blocks, and pain was
identified as the primary cause.”¥ In our study, the pain
score was found to be low in both ketamine and lidocaine
groups. The prevalence of NRS = 3 score was significantly
higher in control group than in study groups at the time
of admission to the PACU. A low NRS score at the time
of admission to the PACU may be due to the analgesic
effect of ketamine and lidocaine. Therefore, the difference
between the groups in terms of the incidence of EA can
be attributed to the low postoperative pain levels in study
groups.

The present study has some limitations. In the postoperative
period, all patients were followed only until discharge
from the PACU. Furthermore, 72 patients were included
in the study; although the number of patients included in
the study was not small, a larger sample size might have
revealed a difference between the groups in terms of the
incidence of EA and pain control. On the other hand, the
lack of data regarding the comparison of ketamine and
lidocaine with other analgesics or anesthetics is the main
limitation of the present study.

CoNncLUSION

The intraoperative administration of ketamine and
lidocaine significantly reduce the incidence of EA
and enhanced pain control following rhinoplasty.
In surgeries where post-operative EA and pain
management is essential, the administration of a low
dose of 0.5mg/kg ketamine or 1.5mg/kg lidocaine is
similarly effective and does not have any negative effects
on hemodynamics.
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