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Abstract: Post-operative shivering is a common problem after anesthesia and can cause many
complications, such as increased oxygen consumption, increased carbon dioxide production, and hyperalgesia at the
surgical site. In the present study, the effect of a low dose of Ketamine and Propofol on the prevention of shivering
in patients undergoing cesarean section by spinal anesthesia, with low risk and safe drugs, was investigated. In this
randomized, triple-blind study, 147 patients undergoing elective cesarean section by spinal anesthesia with ASA |
and Il, in the age range of 15-45 years, were divided into three groups with 49 candidates in each one. Ketamine and
Propofol 0.3 mg/kg and 2 cc of normal saline were respectfully injected into the first, second, and third groups after
childbirth. The patients were evaluated during the surgery and up to half an hour after the surgery in the recovery
room. The observations were recorded in the relevant questionnaires for shivering, nausea, and vomiting. There
were no significant differences among the three groups regarding age, weight, gestational age, history of previous
surgery, and ASA (p > 0.05). There was a significant difference between the placebo and ketamine groups (p =
0.004) and the Propofol group (p = 0.032) during the surgery. Half an hour after the surgery, shivering was
significantly different between the placebo and ketamine groups (p = 0.041) and the Propofol group (p < 0.0001).
There was no significant difference in the incidence of nausea and vomiting during the surgery (p = 0.318).
However, half an hour after the surgery in the recovery room, there was a significant difference in the placebo group
compared to the ketamine and Propofol group (p = 0.006). The present study showed that ketamine and Propofol
effectively prevent shivering and post-operative nausea and vomiting. Therefore, in the case of prohibition of other
drugs, ketamine and Propofol effectively prevent postanesthetic shivering, nausea, and vomiting. Given the side
effects of opioids, these drugs can be a good alternative for them.
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1. Introduction

The central body temperature is one of the most
important and stable variables in maintaining the
physiology of the human body. Abnormalities such as
hypothermia during surgery can lead to problems, such
as postoperative shivering, coagulation disorders,
impaired body nitrogen balance, and changes in
pharmacokinetics [1]. Moreover, postoperative
shivering can cause various side effects: increased
oxygen consumption, increased carbon dioxide
production, increased heart rate. Consequently, it can
also lead to an exacerbated ischemic heart disease, as
well as increased intracranial pressure, increased
intraocular pressure, hyperalgia in surgical site along
with discomfort. Most anesthetic agents cause
peripheral vasodilatation and inhibit responses of the
central  temperature  regulation  during  the
administration of anesthesia, such as vasoconstrictive
thresholds [2]. The reasons for post anesthetic
shivering are divided into two types: temperature
regulation-dependent and temperature regulation-
nondependent. The temperature regulation system-
dependent type is caused by the loss of patient's body
temperature in the operating room through radiation,
convection, contact, sweating, and cold fluids. The
independent type of body temperature regulation
system is caused by the effect of anesthetic drugs or
postoperative pain [3].

Nowadays, various pharmacological and non-
pharmacological solutions have been devised to
prevent hypothermia and shivering. Keeping the patient
warm before and during the operation and preventing
the cooling of the operating room are the most
important non-pharmacological methods that are
mentioned [2]. Various drugs have been suggested for
the prevention and treatment of postoperative
shivering, including Meperidine, Ketanserin, Alfentatil,
Sufentanil, Tramadol, Physostigmine, and Clonidine
[3]. Each of these has its own side effects [4, 5, 6, 7].
However, Meperidine is the most effective treatment
among them. Although the mechanism of action of
Meperidine is not fully understood, it is likely to act
directly on the body's temperature regulation center or
through opioid receptors. It is also likely that N-
methyl-D-aspartate receptor antagonists modulate the
temperature regulation system at different levels.

Ketamine, a competitive antagonist of N-methyl-D-
aspartate, has been reported as a post-operative
shivering inhibitor [3]. The incidence of post-operative
shivering is 5-60% and varies according to the age and
gender of patients, anesthesia techniques, and duration
of surgery [8]. The incidence of shivering after spinal
anesthesia is 36-85% [9].

Lema et al. [10] investigated the efficacy of
intravenous tramadol and low-dose ketamine in
preventing post-spinal anesthesia shivering with
cesarean section. Their study showed that the
prophylactic injection of low-dose IV ketamine or IV
tramadol effectively reduces the incidence and intensity
of shivering. Kheirandish et al. [11] evaluated the
impact of using isoflurane and Propofol on shivering
among patients undergoing vitrectomy surgery. Their
study showed that using isoflurane is better than
Propofol for reducing post-operative shivering in
patients undergoing vitrectomy surgery.

Nausea and vomiting commonly occur in patients
undergoing cesarean section with spinal anesthesia
when no prophylactic anti-emetic medication is used,
causing unpleasant sensations in the patient [2, 12].
Intra Operative Nausea and VVomiting is distressing for
patients, obstetricians, anesthetists; and may increase
the risk of visceral injury during surgery by involuntary
uncontrolled abdominal movements [13, 14]. Given the
importance of controlling post-operative shivering, this
study aimed to compare the prophylactic effect of
ketamine and Propofol on post-operative shivering rate
in the cesarean section under spinal anesthesia to have
a suitable alternative for opioids, considering their side
effects.

We conducted a
hypotheses.

1. Does ketamine affect the prevention of chills?

2. Is Propofol effective in preventing chills?

3. Is ketamine effective in preventing nausea and
vomiting?

4. Is Propofol effective in preventing nausea and
vomiting?

research study with these

2. Material and Methods

This study was a triple-blind, randomized clinical
trial performed in Alavi Hospital in Ardebil, Iran,
during the years 1397-1398. The study population
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consisted of all pregnant women who, due to
indications for elective cesarean section, were
candidates for this surgery at Alavi Hospital of Ardabil.
The sample size was calculated based on similar
studies [13] and reducing about 30% of shivering rate
when using both drugs, with an alpha level equal to 5%
and the study power equal to 80% power and P1 = 40%
in the Propofol group and P2 = 60% in the ketamine
group. There were 49 samples in each group (totally,
147 samples). The operating room temperature was 22-
23°C, and crystalloid was kept at operating room
temperature used. For preventing hypothermia, the
fabric was placed underneath all patients.

This study involved 147 ASA | and |1 patients aged
15-45. Convenience sampling was used to involve the
patients in this study, and they were randomly divided
into ketamine, Propofol, and placebo groups. Random
allocation of this study was the envelope randomization
method, designed to randomize 147 envelopes,
including 49 Type-A envelopes, 49 Type-B envelopes,
and 49 Type-C envelopes. One envelope was selected
from 147 available envelopes for the drug injection into
the patient. The drug was injected into each patient
according to the envelope type (A, B, or C). The drug
preparation was performed by an anesthetic technician
who did not play a role in this study. These three drugs
were injected intravenously by the anesthesiology
resident immediately after the childbirth, according to
the grouping of the patients. The ketamine group
received 0.3 mg/kg of ketamine, the Propofol group
received 0.3 mg/kg of Propofol, and the placebo group
received 2 cc of normal saline. The volume of
injectable solution was equal in all three groups.
Patients were unaware of the type of the received drug
(first type blinding).

Patients with the following criteria were excluded
from the study: history of allergy to Ketamine or
Propofol, placenta Previa, preeclampsia, Reynold's
syndrome, hypothyroidism and hyperthyroidism,
cardiovascular disease, mental health disorders, initial
body temperature <38 or> 36, and those who had
significant bleeding during surgery, general anesthesia
following a failed spinal anesthesia.

The method was explained to the patients before
their entrance to the operating room. Prior to surgery,
written consent was obtained from all patients. The
physician and executor of the plan kept patients'
personal information confidential, and no patient's
name was mentioned in the study. The study had no
financial burden on patients. The research has been
approved by the University Ethics Committee
ARUMS.REC.1396.203 code and has also been

registered at the Iranian  Registry  with
IRCT20180930041181N1 code of Clinical Trial.

In this study, all patients underwent spinal
anesthesia by 0.5% Marcaine. Spinal anesthesia was
performed for all patients sitting from L3-L4 or L4-L5
interspace with 25 gauge Quincke needles. During
surgery, patients had cardiac monitoring and oxygen
mask. Hemodynamic signs of patients, including blood
pressure, heart rate, respiratory rate, and arterial
oxygen saturation, were monitored by an anesthetic
technician.

Cases with shivering during the surgery and up to
half an hour after the operation in the recovery room
were recorded according to the grading scale for
shivering by trained interns who were not aware of the
type of the injected drug (type Il blinding). Grading
was as follows: Grade 0: No shivering observed;

Grade 1: One or more piloerections; peripheral
cyanosis without other causes, but without visible
muscular activity;

Grade 2: Visible muscle activity confined to one
muscle group;

Grade 3: Visible muscle activity in more than one
muscle group;

Grade 4: Gross muscular activity involving the
entire body.

The patients were asked about nausea and vomiting
by the intern during and in half an hour after the
surgery and recorded according to nausea and vomiting
grading scale. Grading was as follow:

Grade 1: No nausea;

Grade 2: Only nausea;

Grade 3: Nausea with up to two episodes of
vomiting;

Grade 4: Nausea with more than two episodes of
vomiting.

In this study, patients with Grade 3 and 4 shiverings
were treated intravenously with 25 mg of meperidine.
Patients with Grade 3 and 4 nausea and vomiting
received a slow injection of 0.5 mg of atropine and, if
necessary, 10 mg of Metoclopramide intravenously.
The results were recorded. Patients with hypotension
were treated with injections of Ephedrine or Atropine.

The questionnaires' information was entered into the
SPSSv23 program and analyzed using Chi-Square and
ANOVA tests. P-values less than 0.05 were considered
significant.

3. Results

In the present study, patients' demographic data,
including age, weight, ASA, gestational age, and
history of previous surgery, were recorded in Table 1.

Table 1 Patients' demographic information

Ketamine group

Propofol group

Placebo group

Mean age 27.76 29.96 27.63
Age Standard deviation | 6.647 6.045 5.865
P-Value 0.116
Weight Average weight 75.69 | 77.24 | 74.65
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Standard deviation | 9.954 | 11.640 | 9.264
P-Value 0.460
ASA | 81.6 73.5 79.6
ASA ASA Il 18.4 26.5 20.4
P-Value 0.595
mean 38Ws,1D 37Ws,6Ds 38Ws
Gestational age Standard deviation | 2Ws,5Ds 1W,4Ds 2Ws,2Ds
P-Value 0.784
History of previous surgery positive 55.1 | 612 | 531
P-value 0.698

ANOVA test showed that there were no significant
differences among the three groups regarding mean age
(P = 0.116), mean weight (P = 0.460), ASA (P =
0.595), gestational age (P = 0.784) and history of
previous surgery (p = 0.698). Patients' shivering was
evaluated during surgery and half an hour after surgery
in the recovery room.

The data showed that the highest and lowest
incidence of shivering during surgery were respectively

in the placebo and ketamine groups. Regarding the
shivering, the differences between the two groups were
considered significant (P-value = 0.004). There was no
significant difference between the ketamine and
Propofol groups (P-value = 0/6106). However, there
were significant differences between the ketamine and
placebo groups (P-value = 0.004) and the Propofol and
placebo groups (P-value = 0.032) (Table 2).

Table 2 Frequency of shivering in different groups at different time points

During surgery

Half an hour after surgery in the recovery room

Shivering  Ketamine Propofol Placebo Ketamine Propofol Placebo group
group group group group group

g}?vering (83.7%)41 (77.6%)38 (55.1%)27 (81.6%)40 (67.3%)33 (44.9%)22

shivering  (16.3%)8 (22.4%)11 (44.9%)22 (18.4%)9 (32.7%)16 (55.1%)27

P-value 0.004 0.001

Post-operative shivering was observed in the
recovery room, with the highest incidence of shivering
in the placebo group and the lowest in the ketamine
group. Regarding the shivering half an hour after
surgery, the difference between the two groups was
significant (p-value = 0.001). There was no significant
difference between the ketamine and Propofol groups

(P-value = 0.167). There were significant differences
between the ketamine and placebo groups (P-value <
0.0001) and the Propofol and placebo groups (P-value
= 0.041). Shivering intensity in groups during surgery
and half an hour after surgery in the recovery room was
evaluated based on the shivering grading scale (Table
3).

Table 3 Shivering intensity in groups at different time points

Shivering _During surgery

Half an hour after surgery in the recovery room

intensity  Ketamine Propofol Placebo Ketamine Propofol Placebo

0 (83.7%)41 (77.6%)38 (55.1%)27 (81.6%)40 (67.3%)33 (44.9%)22
1 (4.1%)2 (10.2%)5 (12.2%)6 (0%)0 (18.4%)9 (14.3%)7
2 (8.2%)4 (6.1%)3 (14.3%)7 (14.3%)7 (8.2%)4 (20.4%)10
3 (4.1%)2 (2%)1 (10.2%)5 (4.1%)2 (0%)0 (12.2%)6
4 (0%)0 (4.1%)2 (8.2%)4 (0%)0 (6.1%)3 (8.2%)4
P-value 0.077 0.001

In our study, the highest Grade 1, 2, 3, and 4
shivering rates occurred in the placebo group. The
lowest Grade 1 and 4 shivering rates occurred in the
ketamine group. The lowest Grade 2 and 3 shivering
rates occurred in the Propofol group. According to the
p-value = 0.077, the difference between the groups
during the surgery was not statistically significant in
terms of grading.

Half an hour after surgery, the highest rates of
Grade 2, 3, and 4 shivering were in the placebo group
and Grade 1 shivering in the Propofol group. The
lowest rates of Grade 1 and 4 shivering were in the
ketamine group and Grade 2 and 3 in the Propofol
group. According to P-value = 0.001, there was a

significant difference between groups regarding the
shivering in the recovery room half an hour after
surgery. Comparing the ketamine group with the
Propofol group (p-value = 0.004) and the ketamine
group with the placebo group (p-value = 0.001) and the
Propofol group with the placebo group (p-value =
0.025) indicates that the differences were statistically
significant regarding the shivering in the recovery room
half an hour after surgery.

In this study, patients with shivering of grade 3 or
higher were treated with 25 mg meperidine. Of the 49
patients in the ketamine group, 1 (2%) was treated with
meperidine intraoperatively, and 2 (4.1%) received
post-operative meperidine. In the propofol group, 1
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patient (2%) was treated with  meperidine
intraoperatively and 5 (6.1%) were treated with
meperidine postoperatively. Lastly, in the placebo
group, 1 patient (2%) was treated with meperidine
intraoperatively, and 10 (20.4%) were treated with
meperidine postoperatively. There was no significant
difference among the groups regarding meperidine
injections (p = 0.075). It should be noted that the
patients were treated with meperidine only once (either
intraoperatively or postoperatively).

The frequency of nausea and vomiting in the
treatment groups during surgery and half an hour after

surgery in the recovery room was evaluated using the
nausea and vomiting score and statistically assessed
using chi-squared tests. In this study, nausea and
vomiting were seen in 14.3%, 26.5%, and 26.5% of
patients in the ketamine, propofol, and placebo groups,
respectively, during surgery. At 30 minutes
postoperatively in the recovery room, nausea and
vomiting were not seen in the ketamine and propofol
groups and affected 8 patients of the placebo group
(Table 4).

Table 4 Frequency of nausea and vomiting in different groups at different intervals

Nausea and During surgery Half an hour after surgery

vomiting Ketamine Propofol Placebo Ketamine Propofol Placebo
Absent (85.7%)42 (73.5%)36 (77.6%)38 (100%)49 (100%)49 (83.7%)41
Present (14.3%)7 (26.5%)13 (22.4%)11 (0%)0 (0%)0 (16.3%)8
P-value 0.318 P <0.0001

According to the data, the highest incidence of
intraoperative nausea and vomiting was in the propofol
group, while the lowest incidence was in the ketamine
group. The incidence of nausea and vomiting during
surgery was not significantly different between groups
(p =0.318).

There was a statistically significant difference in the
incidence of nausea and vomiting among the groups
half an hour after surgery (p < 0.0001). Specifically,
the ketamine and propofol groups had significantly
lower rates of nausea and vomiting than the placebo
group (p = 0.006).

In terms of the severity of intraoperative nausea and
vomiting, the highest incidence of grade 2 events was
in the propofol group, grade 3 events in the placebo
group, and grade 4 events in the ketamine group, while
the lowest incidence of grade 2 and 3 events were in
the ketamine group and grade 4 events in the propofol
and placebo groups. There was no significant
difference among the groups in the severity of nausea
and vomiting during the operation (p = 0.169).

With regard to postoperative nausea and vomiting,
the highest incidence of grade 2 and 3 events was in the
placebo group, and the lowest incidence of grade 2 and
3 events was in both the ketamine and propofol groups.
The incidence of grade 4 nausea and vomiting was not
significantly different between the groups.

Regarding nausea and vomiting half an hour
postoperatively in the recovery room, there was a
significant difference among the groups (p = 0.002).
Specifically, the ketamine and propofol groups had
significantly less nausea and vomiting than the placebo
group (p = 0.013).

In this study, patients with grade 3 and 4 nausea and
vomiting were treated with 10 mg metoclopramide. Of
the 49 patients in each group, 3 (6.1%) in the ketamine
group, 4 (8.2%) in the propofol group, and 5 (10.2%) in
the placebo group received intraoperative treatment.

There was no significant difference among the groups
in terms of metoclopramide intake (p = 0.762).

Patients with hypotension and bradycardia due to
drug injection were treated with ephedrine or atropine.
Of the 49 patients in each group, 22 (44.9%) in the
ketamine group, 23 (46.9%) in the propofol group, and
31 (63.3%) in the placebo group received the
aforementioned drugs. There was no significant
difference among the groups in terms of the
administration of the aforementioned drugs (p = 0.137).
The average dose of injected atropine or ephedrine was
8.83 + 7.14 mg in the ketamine group, 7.97 + 6.42 mg
in the propofol group, and 9.28 + 9.59 mg in the
placebo group. There was no significant difference
among the groups in terms of the dosage of the
aforementioned drugs (p = 0.173).

4. Discussion

In our study, mean age, mean weight, ASA, and
other demographic information were not significantly
different in all groups (p > 0.05). Additionally, there
was a significant difference among the groups in terms
of the incidence of intraoperative and postoperative
shivering, with both ketamine and propofol being more
effective than placebo in preventing shivering. In terms
of grading, the intensity of shivering during surgery
was not significantly different among the groups, but
there were significant differences among the groups in
terms of shivering in the recovery room half an hour
after surgery. Ketamine was better than propofol in
controlling postoperative shivering, and both ketamine
and propofol were more effective than placebo in
controlling postoperative shivering.

In our study, there was no significant difference
among the groups in terms of shivering intensity during
surgery when compared to the postoperative period in
the recovery room. It can be considered that, since
these drugs were injected after childbirth, there was
little opportunity for the aforementioned drugs to exert
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therapeutic effects. Additionally, despite the injections
of ketamine and propofol, some patients continued to
experience shivering and were treated with 25 mg of
meperidine, which may be due to the different sites of
action of meperidine in comparison to the studied
drugs.

A study by Dal et al. [3] regarding the use of
prophylactic  ketamine in the prevention of
postoperative shivering showed that the proportion of
patients with shivering immediately after reaching the
recovery room and at 10 and 20 minutes after surgery
were significantly lower in the ketamine and
meperidine groups than in the normal saline group.
That study showed that prophylactic low-dose
ketamine is useful in preventing postoperative
shivering. The results of this study are in agreement
with those of our study.

Likewise, a study by Cheong and Low [8] regarding
the effect of propofol on post-anesthetic shivering
showed that the prevalence of shivering in patients
receiving propofol was significantly lower than in the
control group. This finding is also consistent with the
results of our study.

In a study by Kose et al. [9], which aimed to prevent
shivering using prophylactic ketamine in patients
undergoing cesarean section with spinal anesthesia, it
was found that the incidence of shivering in the first
and second groups receiving ketamine was less than
that of the normal saline group. This study showed that
0.25 mg/kg prophylactic ketamine was effective in
preventing of shivering in cesarean section by spinal
anesthesia.

In a randomized controlled study by Lakhe et al.
[15], 120 patients aged 18-65 years of American
Society of Anesthesiologist (ASA) physical status | and
I undergoing various surgical procedures were
allocated alternately to one of the 4 groups: normal
saline (Group 1), ondansetron 4mg (Group 2),
ketamine 0.25mg/kg (Group 3) and tramadol 0.5mg/kg
(Group 4). The results showed that prophylactic use of
ondansetron and low doses of ketamine and tramadol
are effective in  preventing shivering post-spinal
anesthesia without untoward effects. This finding is
consistent with the results of our study.

In a study by Solhpour et al. [16], patients were
randomly allocated to receive saline (placebo, group
C), meperidine 0.4mg/kg (group Me), ketamine
0.25mg/kg plus midazolam 37.5ug/kg (group KMi), or
meperidine 0.2mg/kg plus dexamethasone 0.1mg/kg
(group MeD). All drugs were given via intravenous
bolus immediately after intrathecal injection. Results
showed that prophylactic use of meperidine 0.2mg/kg
plus dexamethasone 0.1mg/kg was more effective than
meperidine 0.4mg/kg or the combination of ketamine
0.25mg/kg and midazolam 37.5ug/kg in
preventing shivering resulting from spinal anesthesia
[16].

A comparative study by Singh et al. [17] on the
effect of propofol and thiopental in postoperative
shivering showed that propofol effectively reduces
postoperative shivering. This finding corresponds with
those of our study.

In another study by Dar et al. [18], patients were
randomly allocated to receive either ketamine 0.25
mg/kg (Group K, n = 91) or normal saline (Group P, n
= 92) 20 minutes before the completion of surgery.
Tympanic temperature was measured before the
induction of anesthesia, 30 minutes after induction, and
before administration of the study drugs. Results
showed that in the recovery room, no significant
efficacy difference was observed between low-dose
ketamine (0.25 mg/kg) and placebo in the prevention of
postoperative shivering in patients who underwent
orthopedic surgery. The findings of this study are not
consistent with the findings of our study because other
factors, such as preloading warm intravenous fluid,
using active warming during surgery, and control of the
room temperature, may help prevent shivering [19].

In the study by Rahmanian et al. [20] regarding low-
dose intravenous ketamine effect on post-operative
pain and complications after cesarean section, post-
operative nausea and vomiting incidence was lower in
the Ketamine group than in the placebo group. As a
result, Ketamine significantly reduced post-operative
nausea and vomiting after cesarean section [20].

Our study evaluated and recorded the frequency of
nausea and vomiting during surgery and half an hour
after surgery in the recovery room. There was no
significant difference between groups in the incidence
of nausea and vomiting during the operation. However,
there was a significant difference between the groups in
nausea and vomiting incidence half an hour after
surgery in the recovery room. Findings showed that
ketamine and Propofol play an effective role in
controlling post-operative nausea and vomiting. There
was no significant difference between the two groups
in the Grading Scale of intraoperative nausea and
vomiting. Half an hour after surgery in the recovery
room, the severity of nausea and vomiting was
significantly different between the groups. This
suggests that ketamine and propofol were more
effective in controlling postoperative nausea and
vomiting than the placebo.

In a comparative study by Numazaki and Fujii [12]
on the efficacy of a subhypnotic dose of propofol
versus traditional antiemetic drugs in reducing the
symptoms of nausea and vomiting in cesarean section,
the antiemetic efficacy of a subhypnotic dose of
propofol was comparable with 1.25 mg droperidol and
10 mg metoclopramide. The study also found that a
subhypnotic dose of propofol was effective in
preventing severe nausea. The results of this study were
consistent with the results of our study [10].

In a study by Jin Sun Cho et al., which was a
prospective, double-blind trial, 174 patients randomly



333

received ramosetron 0.3 mg (R0.3 group; n = 58), 0.45
mg (R0.45 group; n = 58), or 0.6 mg (R0.6 group; n =
58) at the end of surgery. The primary outcome that
was measured was the incidence of postoperative
nausea and vomiting (PONV) during the first 48 hours
postoperative. Compared to ramosetron 0.3 mg,
ramosetron 0.45 and 0.6 mg did not reduce PONV but
reduced premature discontinuation of patient-controlled
analgesia and increased patient satisfaction, without
increasing adverse events [21].

In a study by Agarkar et al. [22], 206 patients with
at least two risk factors for PONV were randomized to
receive ramosetron 0.3 mg or ondansetron 8 mg 30
minutes before the end of surgery. Ramosetron 0.3 mg
and ondansetron 8 mg were equally effective in
reducing the incidence of PONV in high-risk patients
[22].

A study by Yoshitaka Fujii et al. was a prospective,
randomized and double-blind study to evaluate the
efficacy and safety of a small dose of propofol alone, as
well as propofol combined with dexamethasone, for the
prevention of postoperative nausea and vomiting in
adult Japanese patients receiving third molar
extractions. They concluded that a small dose (0.5
mg/kg) of propofol combined with 8 mg examethasone
was more effective than propofol alone for the
prevention of postoperative nausea and vomiting in
adult Japanese patients having general anesthesia for
extractions of third molars [23]. This finding
corresponds with the findings of our study.

Zade et al. [24] showed that the drug recipients in
both groups were equally effective in preventing
postoperative shivering.

5. Conclusion

According to the findings of our study, which was
performed on patients undergoing elective cesarean
section under spinal anesthesia, we can conclude that
ketamine and propofol have an effective role in
reducing both shivering and the incidence of nausea
and vomiting after surgery. Considering the side effects
of opioids, these drugs can be a good alternative for
them. Like most studies, this one has some limitations,
such as the short duration of patient follow-up. In
future research, we recommend that more studies with
larger sample sizes, longer follow-up periods and
comparisons of different types of medication be
performed. Also, the effect of these medications on
different types of surgeries should be investigated
simultaneously in one study as well as the effect of the
duration of anesthesia on the incidence of shivering.

Acknowledgments

We are grateful to the Research Deputy of the
Ardabil University of Medical Science, Faculty of
Medicine, who provided funding for this research
project, and the staff of the operating room and hospital

wards of Alavi Hospital, who helped us perform our
project.

References

[1] KURZ A. Physiology of thermoregulation. Best
Practice & Research Clinical Anaesthesiology, 2008, 22(4):
627-644. https://doi.org/10.1016/j.bpa.2008.06.004

[2] MILLER R. D. Anesthesia. 7th ed. Churchill
Livingstone, Philadelphia, Pennsylvania, 2015.

[3] DAL D., KOSE A., HONCA M., AKINCI S. B.,
BASGUL E., and AYPAR U. Efficacy of prophylactic
ketamine in preventing postoperative shivering. British
Journal of  Anaesthesia, 2005, 95(2): 189-192.
https://doi.org/10.1093/bja/aeil48

[4] JORIS J., BANACHE M., BONNET F., SESSLER
D. I, and LAMY M. Clonidine and Ketanserin both are
effective  treatment  for  postanesthetic  shivering.
Anesthesiology, 1993, 79(3): 532-539.
https://doi.org/10.1097/00000542-199309000-00017

[5] ALFONSI P., SESSLER D. I, MANOIR B,
LEVRON J. C., MOING J. P., and CHAUVIN M. The
effects of meperidine and sufentanil on the shivering
threshold in postoperative patients. Anesthesiology, 1998,
89(1): 43-48. https://doi.org/10.1097/00000542-199807000-
00009

[6] WITTE J.,, & SESSLER D. |I. Perioperative
shivering: physiology and pharmacology. Anesthesiology,
2002, 96(2): 467-484. https://doi.org/10.1097/00000542-
200202000-00036

[7] MOHTA M., KUMARI N., TYAGI A., SETHI A.
K., AGARWAL D., and SINGH M. Tramadol for prevention
of postanaesthetic shivering: a randomised double-blind
comparison with pethidine. Anesthesia, 2009, 64(2): 141-
146. https://doi.org/10.1111/].1365-2044.2008.05711.x

[8] CHEONG K. F.,, & LOW T. C. Propofol and
postanaesthetic shivering. Anaesthesia, 1995, 50(6): 550-
552. https://doi.org/10.1111/j.1365-2044.1995.th06051.x

[9] KOSE E. A.,, HONCA M., DAL D., AKINCI S. B.,
and AYPAR U. Prophylactic ketamine to prevent shivering
in parturients undergoing cesarean delivery during spinal
anesthesia. Journal of Clinical Anesthesia, 2013, 25(4): 275-
280. https://doi.org/10.1016/j.jclinane.2012.11.014

[10] LEMA G., GEBREMEDHN E., GEBREGZI
A., DESTA Y., and KASSA A. A. Efficacy of intravenous
tramadol and low-dose ketamine in the prevention of post-
spinal anesthesia shivering following cesarean section: a
double-blinded, randomized control trial. International
Journal of Women's Health, 2017, 9: 681-688.
https://doi.org/10.2147/1JWH.S139655

[11] KHEIRANDISH M., MEHRANI F., KOSAR K.,
and VAHIDI S. The evaluation between the impact of using
isoflurane and Propofol on shivering among patients
undergoing vitrectomy surgery. Journal of Payavard
Salamat, 2015, 9: 425-434.

[12] NUMAZAKI M., & FUJII Y. Reduction of emetic
symptoms during cesarean delivery with antiemetics:
Propofol at subhypnotic dose versus traditional antiemetics.
Journal of Clinical Anesthesia, 2003, 15(6): 423-427.
https://doi.org/10.1016/S0952-8180(03)00086-2

[13] NGAN KEE W. D., KHAW K. S., and NG F. F.
Comparison of phenylephrine infusion regimens for
maintaining maternal blood pressure during spinal
anaesthesia for caesarean section. British Journal of



https://doi.org/10.1016/j.bpa.2008.06.004
https://doi.org/10.1093/bja/aei148
https://doi.org/10.1097/00000542-199309000-00017
https://doi.org/10.1097/00000542-199807000-00009
https://doi.org/10.1097/00000542-199807000-00009
https://doi.org/10.1097/00000542-200202000-00036
https://doi.org/10.1097/00000542-200202000-00036
https://doi.org/10.1111/j.1365-2044.2008.05711.x
https://doi.org/10.1111/j.1365-2044.1995.tb06051.x
https://doi.org/10.1016/j.jclinane.2012.11.014
https://doi.org/10.2147/IJWH.S139655
https://doi.org/10.1016/S0952-8180(03)00086-2

Ghazi et al. Comparison of Low-Dose Ketamine and Propofol Effects on Preventing Shivering in Cesarean Section under Spinal Anesthesia,

334

Vol. 48 No. 11 November 2021

Anaesthesia, 2004,
https://doi.org/10.1093/bja/aech088
[14] MILLER R. Miller Anesthesia Principles. 6th ed.
Elsevier, 2018.

[15] LAKHE G., ADHIKARI K. M., KHATRI K.,
MAHARJAN A., BAJRACHARYA A., and KHANAL H.
Prevention of shivering during spinal anesthesia: comparison
between tramadol, ketamine and ondansetron. Journal of
Nepal Medical Association, 2017, 56(208): 395-400.
https://doi.org/10.31729/jnma.3377

[16] SOLHPOUR A., JAFARI A., HASHEMI M.,
HOSSEINI B., RAZAVI S., MOHSENI G., VOSOUGHIAN
M., BEHNAZ F., AMIN NEJAD R., POURHOSEINGHOLI
M. A., and SOLTANI F. A comparison of prophylactic use
of meperidine, meperidine plus dexamethasone, and
ketamine plus midazolam for preventing of shivering during
spinal anesthesia: a randomized, double-blind, placebo-
controlled study. Journal of Clinical Anesthesia, 2016, 34:
128-135. https://doi.org/10.1016/j.jclinane.2016.03.036

[17] SINGH P., HARWOOD R., CARTWRIGHT D. P.,
and CROSSLEY A. W. A comparison of thiopentone and
Propofol with respect to the incidence of postoperative
shivering.  Anaesthesia, 1994,  49(11):  996-998.
https://doi.org/10.1111/j.1365-2044.1994.th04322.x

[18] DAR A. M., QAZI S. M., and SIDIQ S. A placebo-
controlled comparison of ketamine with pethidine for the
prevention of postoperative shivering. Southern African
Journal of Anaesthesia and Analgesia, 2012, 18(6): 340—
343. https://doi.org/10.1080/22201173.2012.10872875

[19] PETSKUL S, KITSIRIPANT C.,
RUJIROJINDAKUL P, CHANTAROKORN A.,
JULLABUNYASIT A., and THINCHANA S. Prophylactic
low-dose ketamine to prevent post anesthetic shivering in
orthopedic surgery: a randomized-controlled study. Journal
of the Medical Association of Thailand, 2016, 99(4): 400—
405.
http://www.jmatonline.com/index.php/jmat/article/view/708
3

[20] RAHMANIAN M., LEYSI M., HEMMATI A. A,,
and MIRMOHAMMADKHANI M. The Effect of Low-Dose
Intravenous Ketamine on Postoperative Pain Following
Cesarean Section with Spinal Anesthesia: A Randomized
Clinical Trial. Oman Medical Journal, 2015, 30(1): 11-16.
https://doi.org/10.5001/0mj.2015.03

[21] CHOJ. S, KIM S. W., LEE S., and YOO Y. C.
Dose-Ranging Study of Ramosetron for
the Prevention of Nausea and Vomiting after  Laparoscopic
Gynecological Surgery: A Prospective Randomized Study.
Journal of Clinical Medicine, 2019, 8(12): 2188.
https://doi.org/10.3390/jcm8122188

[22] AGARKAR S., & CHATTERJEE A. S.
Comparison of ramosetron with ondansetron for the
prevention of post-operative nausea and vomiting in high-
risk patients. Indian Journal of Anaesthesia, 2015, 59: 222—
227. https://doi.org/10.4103/0019-5049.154999

[23] YOSHITAKA F., NAKAYAMA M., and
NAKANO M. Propofol alone and combined with
dexamethasone for the prevention of postoperative nausea
and vomiting in adult Japanese patients having third molars
extracted. British Journal of Oral and Maxillofacial Surgery,
2008, 46(3): 207-210.
https://doi.org/10.1016/j.bjoms.2007.08.005

[24] KHATERE I. F.,, AHMAD G., MASOOD E. A,
and MOHAMMAD H. N. The comparative study of

92(4): 469474,

dexamethasone and ondansetron with dexamethasone and
Metoclopramide on PONV and shivering in patients
undergoing laparoscopic cholecystectomy. Journal of
Anesthesiology and  Pain, 2018, 8(3): 19-30.
https://www.sid.ir/En/Journal/ViewPaper.aspx?1D=594515

SEN:
[1] KURZ A. {KIRIETIAEES: o B fESE ST 5% I R
w0 . 2008,  22(4) 627-644

https://doi.org/10.1016/j.bpa.2008.06.004

[2] k¥ R. D. WRiE, 2 7 Wi, & /~-FSCng, =A%
JEMLJHER, » 2015,

[3] DAL D.. KOSE A.. HONCA M., AKINCI S. B.,
BASGUL E. fil AYPAR U, T4 SNl A o 8t
M IR o UEE R R 24 - 2005, 95(2) : 189-192,
https://doi.org/10.1093/bja/aei148

[4] JORIS J.. BANACHE M., BONNET F., SESSLER
D. I. 1 LAMY M. ] SR E IR CEARER R T6 T i i i
0B R )T E o i BE ¢, 1993, 79(3): 532-539
https://doi.org/10.1097/00000542-199309000-00017

[5] ALFONSI P.. SESSLER D. I.. MANOIR B.,
LEVRON J. C.. MOING J. P. 1 CHAUVIN M. IRELEFRI
FFRIEN R fG & EWE R ERN 0 o FifFs:, 1998,
89(1): 43-48 https://doi.org/10.1097/00000542-
199807000-00009

[6] WITTE J., & SESSLER D. I. B F A EH8EHH} © 4 FA2A
Y o FifES 0 2002, 96 (2) : 467-484,
https://doi.org/10.1097/00000542-200202000-00036

[7] MOHTA M., KUMARI N., TYAGI A.. SETHI A. K.
. AGARWAL D. F1 SINGH M. it 2525 Ff T 510575 i e Jes 51
Bl - SIREIEREN IS LLES © filEs: > 2009, 64 (2)

141-146 o https://doi.org/10.1111/j.1365-
2044.2008.05711.x
[8] CHEONG K. F., & LOW T. C. W {ABIFIRREE o B}
i g % - 1995 ,  50(6) 550-552

https://doi.org/10.1111/j.1365-2044.1995.th06051.x

[9] KOSE E. A., HONCA M., DAL D., AKINCIS.B. fn
AYPAR U. T[54 &R B T 5 B S (R 3 = T P i 2
o Im PR ORE BE Z¢ &, 2013, 25(4): 275-280 ,

https://doi.org/10.1016/j.jclinane.2012.11.014

[10] LEMA G.. GEBREMEDHN E.. GEBREGZI A..

DESTA Y. il KASSA A. A. ¥k ith & 2 fE 71 & SR
EFPLH BT fEA RIS BRI R - W5 ~ B
it ge - EPrd @ a8 - 2017, 9 @ 681-688,

https://doi.org/10.2147/1JWH.S139655

[11] KHEIRANDISH M., MEHRANI F., KOSAR K. flI
VAHIDI S. i JH 5 m B R0 PN a2 B S AR TR K
F BB B B2 A TR A o b L R/ R S R I AR
2015, 9 : 425-434,

[12] NUMAZAKI M., & FUJII Y. 5 F 1k 24 D e e
FAMRIAYIX IR - DAERR A E 0P AR 5% 46 1 251
YHEE o I R R e 28 > 2003, 15 (6) : 423-427,

https://doi.org/10.1016/S0952-8180(03)00086-2

[13] NGAN KEE W. D., KHAW K. S. 1l NG F. F. Fbig
B RR = E 7 ZEAE SIRE T B B R IR A B] AR R A &


https://doi.org/10.1093/bja/aeh088
https://doi.org/10.31729/jnma.3377
https://doi.org/10.1016/j.jclinane.2016.03.036
https://doi.org/10.1111/j.1365-2044.1994.tb04322.x
https://doi.org/10.1080/22201173.2012.10872875
http://www.jmatonline.com/index.php/jmat/article/view/7083
http://www.jmatonline.com/index.php/jmat/article/view/7083
https://doi.org/10.5001/omj.2015.03
https://www.ncbi.nlm.nih.gov/pubmed/31835896
https://www.ncbi.nlm.nih.gov/pubmed/31835896
https://www.ncbi.nlm.nih.gov/pubmed/31835896
https://doi.org/10.3390/jcm8122188
https://doi.org/10.4103/0019-5049.154999
https://doi.org/10.1016/j.bjoms.2007.08.005
https://www.sid.ir/En/Journal/ViewPaper.aspx?ID=594515

335

o I i e 2% & 0 2004 , 92(4) : 469-474
https://doi.org/10.1093/bja/aech088
[14] MILLER R. BEL; FERRBEIEIN - 25 6 Wi, & BIE/R
2018 4,
[15] LAKHE G.. ADHIKARI K. M., KHATRI K.,
MAHARJAN A.. BAJRACHARYA A. 71 KHANAL H. &
BRI (R B TR - D2 ~ SRR e, P e 3
[EIVELER - JEJH/REF44E > 2017, 56 (208) : 395-
400, https://doi.org/10.31729/jnma.3377
[16] SOLHPOUR A.. JAFARI A.. HASHEMI M.
HOSSEINI B. . RAZAVI S. . MOHSENI G. |
VOSOUGHIAN M., BEHNAZ F.., AMIN NEJAD R.,
POURHOSEINGHOLI MA %11 SOLTANI F. tREgThif (s
FHURERE ~ DR IE 03 ZERAA T S e B Ok 2K e & TR
A BERR IR A B BV ER - — TR ~ W - LRI R
22 o m R MR B 4+ & 0 2016, 34 : 128-135,
https://doi.org/10.1016/j.jclinane.2016.03.036
[17] SINGH P., HARWOOD R., CARTWRIGHT D. P.
1 CROSSLEY A. W. Bt I ABIEAR S @i} & 4= 2%
J7E A EE B o Wi R &2 0 1994, 49(11) : 996-998
https://doi.org/10.1111/j.1365-2044.1994.tb04322.x
[18] DAR A. M., QAZI S. M. #1 SIDIQ S. &f#lH 5 IRE
E TS A e 22 R R BR BT o e 0 o il e A1
&+ A& > 2012 ,  18(6) : 340-343
https://doi.org/10.1080/22201173.2012.10872875
[19] PETSKUL S. | KITSIRIPANT C. |
RUJIROJINDAKUL P. . CHANTAROKORN A. |
JULLABUNYASIT A. 1 THINCHANA S. il &R &
FRLEE T B AT AR S 8t — IREHL B 5T -
ZEEFzSZ«E > 2016, 99 (4) : 400-405,
http://www.jmatonline.com/index.php/jmat/article/view/708
3
[20] RAHMANIAN M., LEYSI M., HEMMATI A. A. Tl
MIRMOHAMMADKHANI M. {571 & &5 k¥ e & B Yo
BRI RS E PR S PR ATR I ¢ — T REALIG R -
fif & B 7% & » 2015 45, 30 (1) : 11-16,
https://doi.org/10.5001/0mj.2015.03
[21] CHO J. S.. KIM S. W., LEES. f1 YOO Y. C. &HHx
BT 75 R R B 2 TR o L R I 1 751 ST R AT
D TETHE VR AL ZE o RIS 7447, 2019, 8(12):
2188. https://doi.org/10.3390/jcm8122188
[22] AGARKAR S., & CHATTERJEE A. S. EEH S 5
FHEIBL T & & B R 5 O A Y R » B[R R
Z&& 0 2015, 59 : 222-227, https://doi.org/10.4103/0019-
5049.154999
[23] YOSHITAKA F., NAKAYAMA M. 1 NAKANO M.
SRR FH PN OA B - 5 3t ZEORFARE & T TR PR 258 =
T H AR B R SR ORI . - S5 1R AR S MR
Z& & - 2008 , 46 (3 ) . 207-210 .
https://doi.org/10.1016/j.bjoms.2007.08.005
[24] KHATERE I. F., AHMAD G., MASOOD E. A. T
MOHAMMAD H. N. HiZERKAIAFNE P53 S HhZE kAR
AR TR It HE BV oR BB B Fn 2 Ry b s
B ST o ik B S KO A 0K 0 2018, 8(3) ¢ 19-30,
https://www.sid.ir/En/Journal/ViewPaper.aspx?1D=594515



https://doi.org/10.5001/omj.2015.03

