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Abstract

Background: Postoperative shivering is a common complication after general anesthesia. Given that
shivering is an unpleasant feeling and experience for the patient, its prevention is of particular
importance for the treatment team. Despite the use of various medications, postoperative shivering is
still seen with high prevalence.

Method: In this double-blind randomized clinical trial study, 224 patients undergoing tonsillectomy
surgery with ASA | and 1l who were hospitalized in Shahid Mohammadi Hospital, Bandar Abbas in
2024 were included in the study. The patients were divided into three groups using a random number
table; ketamine, pethidine, and control. The volume of the syringe for administering the drugs was the
same in all three groups. After extubation, the incidence of shivering in recovery was assessed and
recorded by the anesthesiologist.

Results: The obtained results show that compared to others, divorced teenagers had significantly
higher fear, behavioral avoidance, social avoidance, physiological discomfort and total social anxiety
index. There was no statistically significant difference between obsessive beliefs and its factors in
divorced teenagers and others.

Conclusion: The results of the present study showed that the use of pethidine showed better
performance in reducing side effects by significantly reducing the incidence of shivering. These
findings emphasize that the appropriate choice of drug can help improve the patient experience and
reduce unpleasant complications after surgery.
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Introduction

Postoperative  shivering is a common
complication after general or regional
anesthesia with a prevalence of 5-65% or an
average of 40% (2-1). Postoperative shivering
is a phenomenon that is temperature regulated
(a physiological response to anesthesia that
causes central hypothermia), or is caused by the
release of cytokines through the surgical
procedure (3-4). Various mechanisms have
been described for the occurrence of
postoperative shivering. Postoperative
shivering is usually, but not always, associated
with hypothermia; therefore, one of the
mechanisms  for  the  occurrence  of
postoperative shivering is thermoregulatory
mechanisms (5). Several methods, both
pharmacological and non-pharmacological,
have been proposed to prevent the occurrence
of this complication (6). Non-pharmacological
methods mainly include keeping the patient
warm  with  various  methods, and
pharmacological methods that are most
commonly used include; the use of drugs such
as clonidine, pethidine, tramadol-pethidine and
nefopam is (7). Given that shivering is an
unpleasant feeling and experience for the
patient, its prevention is of particular
importance for the treatment team (8).
Pethidine is the main drug for the treatment or
prevention of shivering (9-11), which controls
shivering by acting on K receptors and directly
affecting the thermoregulatory center, and its
beneficial role has been proven in many
studies, but it has side effects such as
respiratory depression, nausea, vomiting and
hallucinations  (12). Ketamine is a
phencyclidine derivative that acts primarily as
an NMDA receptor antagonist. Ketamine
produces hemodynamically stable anesthesia
through central sympathetic stimulation
without affecting respiratory function (13).
Ketamine, a competitive NMDA receptor
antagonist, has been reported to have an
inhibitory effect on postoperative shivering
(14-15). However, the use of ketamine can
cause psychomimetic side effects, such as
drowsiness or hallucinations, and despite
experimental studies in animals, the use of
ketamine in humans has yielded variable
results (16). Talebi et al. compared the effects
of pethidine and ketamine in preventing
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shivering after tonsillectomy in children. The
results of the present study showed that there
was no significant difference between the
ketamine and pethidine groups in terms of the
prevalence of postoperative shivering during
recovery, but given the higher incidence of
complications in the ketamine group, pethidine
is still considered a more appropriate choice
(17). Despite the use of various drugs,
postoperative shivering is still seen with a high
prevalence. Therefore, the present study was
conducted to compare the effects of
intravenous ketamine and pethidine on the
incidence of shivering in patients undergoing
tonsillectomy.

Method

In this double-blind randomized clinical trial,
224 patients undergoing tonsillectomy with
ASA | and Il who were hospitalized in Shahid
Mohammadi Hospital, Bandar Abbas in 2024
were included in the study. The sampling
method was carried out by convenient
randomization using a random number table.
After approving the plan and obtaining the
code of ethics from the ethics committee,
patients voluntarily entered the study if they
had informed consent from their parents.
Inclusion criteria included; patients with ASA
I and Il and patients aged 6 to 15 years. Patients
were excluded from the study if they had a
history of neurological disease, a history of
epilepsy, heart diseases, a history of taking
neuroleptics, coagulation problems, and were
allergic to pethidine or ketamine. Patients were
divided into three groups; ketamine, pethidine,
and control based on a random number table.
The demographic characteristics of the patients
including; age, gender, height, and weight were
recorded. The method of induction and
maintenance of anesthesia was the same in all
patients. To induce anesthesia in all patients,
midazolam at a dose of 0.05 mg/kg, fentanyl at
a dose of 2 pg/kg, propofol at a dose of 2
mg/kg, and atracurium at a dose of half an
mg/kg were administered intravenously and
under monitoring. The time of administration
of the desired drugs in all three groups was
immediately after the end of the operation and
before the removal of the endotracheal tube.
Thus, the first group was injected with
pethidine at a dose of half an mg/kg
intravenously in a volume of 2 cc, the second
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group with ketamine at a dose of half a mg/kg
intravenously in a volume of 2 cc, and the third
group (control group) with normal saline in a
volume of 2 cc. The volume of the syringe for
administering the drugs was the same in all
three groups. After extubation, the occurrence
of shivering during recovery was evaluated and
recorded by the anesthesiologist. Data analysis
was performed using SPSS software version 21
and descriptive statistics (mean, standard
deviation, number and percentage) and
inferential statistical tests (Chi-square and
ANOVA) at a significance level of P<0.05.
Results

The study population consisted of 224
participants who were divided into three groups
(control, ketamine, pethidine). Demographic
and clinical characteristics of the participants in
the three groups were compared. The results
showed that there was no significant difference
in gender distribution between the groups
(P=0.180) (Table 1).

Analysis of variance (ANOVA) showed that
there was no significant difference in age
between the three groups (P=0.3490). The
mean age of the control group (7.99 £+ 3.53
years) was not significantly different from the
ketamine group (7.52 £ 3.11 years) and the
pethidine group (7.24 + 2.81 years). Pairwise
comparisons after performing the Tukey test
and the Bonferroni correction also showed no
significant difference between the groups. The
majority of patients in all groups did not
experience shivering (83.8% in the control
group, 88% in the ketamine group, and 96.0%
in the pethidine group). There was a significant
difference in the incidence of shivering
between the groups (P=0.049). The results
indicated that the pethidine group had the
lowest incidence of shivering (4.0%), which
was lower than the ketamine and control
groups.

Discussion

Extubation of the patient is an essential
procedure in anesthesia when endotracheal
intubation is required, as well as in the
intensive care unit, when mechanical
ventilation support is required. Extubation,
which is performed safely in most cases, can
cause significant challenges and complications.
Complications associated with tube removal
can be severe and lead to major complications
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and mortality (18). Further investigation of the
incidence of postoperative shivering in patients
undergoing tonsillectomy with different
anesthetic drugs showed that there was a
significant difference in the incidence of
shivering between the groups (p=0.049). The
results indicated that the pethidine group had
the lowest incidence of shivering (4.0%),
which was lower than the ketamine and control
groups. Rahimi et al. in their study compared
the pharmacological effect of pethidine with
ketamine, Alfentanil and Sufentanil used
during anesthesia in the treatment of shivering
after anesthesia as a suitable alternative to
pethidine in cases where its use is prohibited.
According to the reported results, no
significant difference was observed between
the studied groups in relation to shivering (19).
These findings are different from the present
study. The reasons for this difference can be
attributed to the different time of
administration of the studied pethidine. Pazoki
et al. in their study compared the effect of
different doses of ketamine and pethidine in
reducing shivering after elective cesarean
section. Based on the results reported, the
reduction in the amount and severity of
shivering in the pethidine group was greater
than in the ketamine group at 5 mg/kg,
indicating that pethidine is better than ketamine
(20). These findings are similar to the present
study.

In a study by Hasannasab et al. on the
prophylactic effect of doxapram, ketamine, and
meperidine  on  postoperative  shivering
conducted on 120 patients aged 20 to 45 years
under general anesthesia, 20 mg of meperidine
was injected intravenously in the first group,
0.25 mg/kg of ketamine in the second group,
and 0.25 mg/kg of doxapram in the third group
immediately before wound closure. One patient
(5.2%) in the meperidine group, three patients
(5.7%) in the ketamine group, and four patients
(10%) in the doxapram group experienced
postoperative shivering. This study showed
that meperidine, ketamine, and doxapram are
equally effective in preventing postoperative
shivering (21). These findings are similar to the
present study because in the present study, both
ketamine and pethidine were effective in
reducing shivering, but the effectiveness of
pethidine was reported to be greater. In a study
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by Bhukal and colleagues on the effect of
pethidine on the prevention of postoperative
shivering in 60 women aged 25 to 35 years
undergoing laparoscopic ~ gynecological
surgery, pethidine 0.3 mg/kg was administered
intravenously in the first group, pethidine 0.5
mg/kg in the second group, and normal saline
was administered intravenously just before
induction of anesthesia. Six patients (30%) in
the first group, three patients (15%) in the
second group, and nine patients (45%) in the
third group experienced postoperative
shivering. This study showed that low doses of
pethidine do not play a significant role in
preventing postoperative shivering (22). In the
present study, pethidine was administered
intravenously at a dose of half an mg/kg ina 2
cc bath and showed significant efficacy in
reducing shivering.

A study by Avyatollahi et al. compared the
prophylactic use of pethidine and ketamine to
prevent post anesthetic shivering and was
conducted on 120 patients aged 20 to 50 years
who were under general anesthesia for
endoscopic sinus surgery. In the first group,
meperidine 0.4 mg/kg, in the second group,
ketamine 0.3 mg/kg, in the third group,
ketamine 0.5 mg/kg, and in the fourth group,
normal saline was administered to the patient
20 minutes before the end of the surgery. In the
first group (pethidine), no patients had post
anesthetic shivering, in the second group
(ketamine 0.3), three patients, in the third group
(ketamine 0.5), and in the placebo group, nine
patients had post anesthetic shivering. The
difference between the first three groups and
the normal saline group was significant, but the
difference between the first three groups was
not significant. The rate of hallucinations was
lower in the lower-dose ketamine group than in
the higher-dose ketamine group (23). These
findings are similar to the present study. It
seems that multiple mechanisms are effective
in producing or at least inhibiting postoperative
shivering, and perhaps the effects of pethidine
in reducing shivering can be attributed to its
non-opioid effects in addition to its effect on
kappa receptors, and perhaps the reason for the
effect of ketamine on reducing shivering is also
due to the non-opioid effects of this drug (24-
25).
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Conclusion

The results of the present study showed that the
use of pethidine showed better performance in
reducing side effects by significantly reducing
the incidence of shivering. These findings
emphasize that appropriate drug selection can
help improve the patient experience and reduce
unpleasant complications after surgery.
Limitations:

This study had limitations that should be
considered in interpreting the results. First, the
sample size was relatively small, which may
have limited sufficient statistical power to
detect some subtle differences. Second, the
study focused only on patients undergoing
tonsillectomy, and the results may not be
generalizable to other surgeries or clinical
populations. These limitations could affect the
validity and generalizability of the results.
Recommendations:

To improve future studies, it is suggested that
the sample size be increased to provide higher
statistical power to detect significant
differences. Also, conducting similar studies in
other types of surgeries and diverse populations
could help in the generalizability of the results.
Assessing the impact of individual factors such
as pain tolerance and different responses to
medications could also provide more accurate
insights. Including a longer follow-up period to
examine the long-term effects of medications
on postoperative complications is also
essential. Finally, the use of more sophisticated
tools to measure complications and outcomes
could increase the precision of the findings.
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Tables
Table 1: Comparison of demographic and clinical characteristics of patients undergoing
tonsillectomy surgery between control, ketamine, and pethidine groups

Group Girl Boy P
Control 43 (57.5%) 31 (42.5%) 0.180
Ketamine 47 (62.7%) 28 (37.3%)
Pethidine 36 (48%) 39 (52%)

Table 2: Incidence of postoperative shivering in patients undergoing tonsillectomy surgery between
control, ketamine, and pethidine groups

Group Shivering P
Control 12 (16.2) 0.049
Ketamine 9 (12.0)
Pethidine 3 (4.0)
Total 24 (10.7)
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