
ABSTRACT
Objective: The objective of this study is to compare the efficacy of dexmedetomidine and tramadol in controlling post-
spinal anesthesia shivering in female patients after cesarean section.
Study Design and Setting: Quasi-experimental Study. Anesthesia Department of Combined Military Hospital, Thal from
October 2022-March 2023.
Methodology: This study was conducted in ASA I and II patients aged 18-45. Sixty patients were enrolled for the study,
who were divided into two group, group D received Inj dexmedetomidine (0.5mcg/kg) while group T received Inj Tramadol
(0.5mg/kg). Time from injection of drug to cessation of shivering was recorded. End point of study was 30 mins after entry
of patient in Post Anesthesia Care Unit (PACU).
Results: The study found that both drugs were effective in preventing shivering, but dexmedetomidine had a faster onset
of action and a longer duration of action than tramadol. Mean time of cessation of shivering in both groups was calculated.
In group D mean time of cessation was 2.9 ±0.9 while in group T it was 3.75 ±0.9. P-value was found to be highly significant
0.001.
Conclusion: The study concludes that dexmedetomidine is a more effective and safer alternative to tramadol for management
of shivering in patients undergoing lower segment cesarean section under spinal anesthesia.
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Incidence of shivering postoperatively as reported in literature
is about 50-60%.1 Shivering is distressing for the patient
and leads to anxiety, pain increased oxygen consumption,
increased intraocular and intragastric pressure and produce
artifacts during monitoring.2 As advancements in medical
practices continue to evolve, the management of shivering
in postoperative patients, particularly those undergoing
cesarean sections, remains a pertinent challenge. The physical
and psychological ramifications of shivering extend to both
the immediate well-being of the patient and their overall
postoperative experience. Understanding the multifactorial
nature of shivering and exploring innovative solutions is
essential to improve patient outcomes.
Different theories have been proposed to explain the
mechanisms underlying shivering. Pain, loss of heat,
postoperative increased sympathetic tone and release of
pyrogens have been described in literature.2 Regional
anesthesia is associated with greater heat loss than general
anesthesia resulting in increased postoperative shivering as
reported by Koay et al.3 Reason for this include cold
crystalloid infusion, vasodilation and loss of shivering in
area of block.
Different methods are used for prevention and treatment of
shivering. Non-pharmacological methods include warming
blankets, forced air warmers and use of warm crystalloids
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INTRODUCTION:
Shivering is a common complication of intrathecal block.
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infusion. Common pharmacological methods include
pethidine, tramadol, ketamine, and clonidine.4 Tramadol is
an opioid agonist which works by inhibition of serotonin
reuptake and norepinephrine in CNS. It is commonly used
drug for control of post spinal anesthesia shivering. Tramadol
is effective for control of shivering but at the same time it
causes nausea and vomitingwhich is a cause of distress for
mothers and hinders the early feeding and bonding with the
neonate.5

Dexmedetomidine is a centrally acting alpha 2 receptor
agonist and is gaining popularity and acceptance in ICU and
OT setup because of its sedative and anxiolytic properties.
It also decreases shivering threshold.6  Dexmedetomidine
has been evaluated as an agent for terminating shivering in
several studies.7 Mittal et al has found dexmedetomidine to
be superior to tramadol with better hemodynamic stability
and less side effects than tramadol in patients operated under
spinal anesthesia.8 Sedation, bradycardia and dry mouth are
commonly reported side effects with it.
Most of the patient population in our setup consist of mothers
coming for cesarean section and tramadol was commonly
used but it was associated with frequent nausea and vomiting
which caused much distress to mothers. The increasing
prevalence of cesarean section deliveries in recent years
further underscores the significance of this study. As this
procedure becomes more commonplace, it is crucial to refine
perioperative practices to ensure the well-being of both
mothers and newborns. In an era where patient-centric care
and personalized medicine are gaining prominence, tailoring
our approach to postoperative shivering management is in
line with the broader objective of optimizing healthcare
outcomes. Consequently, our research strives to contribute
to this paradigm shift by offering a novel perspective on
shivering control, acknowledging the unique needs and
challenges faced by mothers undergoing cesarean sections.
By addressing shivering and its side effects in this specific
patient population, we aim to enhance not only the physical
recovery of the mother but also her ability to engage in the
critical early moments of bonding and nurturing her newborn.
We evaluated the effectiveness of dexmedetomidine and
compared it with tramadol for preventing shivering in
caesarean section patients. We assessed the time to cessation
of shivering, compared adverse events, and evaluated
hemodynamic stability. We have found a lack of research
in this patient population regarding the use of
dexmedetomidine as an anti-shivering agent. By doing so,
we tried fill the gap in the literature and provide an alternative
into the optimal treatment for shivering in this patient
population.
METHODOLOGY:
This Quasi-experimental Study was conducted in tertiary
care hospital setting of Combined Military Hospital Thal
Operation theater after approval from independent local

hospital ethical review committee via ERC No.04/09/22(38)
from October 2022 to March 2023.
Sample size was calculated9 considering expected difference
between two group means of 150s with expected standard
deviation of 180s. Power of test was set to 80% with level
of significance of 5%. Sample size came out 23 in each
group but we took 30 participants in each group to decrease
bias and improve results.9  Total sample size was 60.
ASA I and II patients between the ages of 18 and 45 who
were scheduled for elective lower segment cesarean section
under spinal anesthesia were enrolled in the study after being
briefed and providing written informed consent. The study
included patients who were hemodynamically stable with
no known comorbidities.
Patients coming for emergency surgery, those with pyrexia,
history of allergy to dexmedetomidine or opioids,
hypovolemia, premedication, heart blocks, or bradycardia
were excluded from study.
Patients who developed shivering during or 30 minutes after
the cesarean section were uniformly divided into two groups
by non-probability consecutive sampling to receive either
intravenous dexmedetomidine (0.5mcg/kg) diluted to
1mcg/ml (Group D) or intravenous tramadol (0.5mg/kg)
diluted to 1mg/ml (Group T). The primary outcome which
was observed was time from the injection of the drug to
cessation of shivering. If shivering recurred after initial
cessation, a second dose of the allocated drug was
administered. The study endpoint was 30 minutes after entry
of the patient in the post anesthesia recovery unit.
Operation theater was warmed to a temperature of 24°C
before patient was brought in and was maintained throughout
the operation. Standard ASA monitoring was applied
including pulse oximeter, non-invasive BP, ECG, and
temperature probe. All patients were given infusion of warm
Ringer lactate solution (22-24°C) 10ml/kg with an 18G IV
cannula. The medications and anesthetics administered to
the patients were not heated and there were no additional
methods used to warm the patients. Furthermore, the patients
did not receive any premedication. Spinal Anesthesia was
given to all patients with 25G or 27G Quincke Spinal needle
in L3-L4 or L2-L3 interspace in sitting position and Inj
Bupivacaine 0.5%, 12-15mg was injected in subarachnoid
space. Sensory level of anesthesia was confirmed using
alcohol-soaked gauzes using Bromage scale (0 = block not
present, 1 = only hip blocked, 2 = both hip and knee blocked,
3=all three hip, knee and ankle blocked).10 All operations
were performed by consultant gynecologist. Vitals of patients
were monitored and charted every 5 mins intraoperatively.
Temperature of the patient was recorded with probe applied
to axilla. Oxygen was given with simple face mask throughout
the surgery. OT nurse designated to the case monitored the
patient for development of shivering intraoperatively and
postoperatively in PACU.
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Wrench classification11 of shivering was used which divides
shivering into five grades: Grade 0, which means no shivering
was observed; Grade 1, which indicates that there was no
visible muscle activity but the patient had cyanosis or
piloerection; Grade 2, which means only one muscle had
activity; Grade 3, which means that more than one muscle
had activity; and Grade 4, which means that the whole body
had muscle activity.11 Patients who experienced Grade 3 or
Grade 4 muscle activity were considered in the analysis, as
subjective method was used to evaluate shivering.
Patients with shivering were given either of the two drugs
slow IV by attending anesthesiologist and the time shivering
started and ended were noted. Total time of the operation,
duration of spinal anesthesia, occurrence of unpleasant
experiences like nausea, vomiting, heart rate of less than 50
beats per minute, decrease in MAP of more than 15% from
baseline, and dizziness were documented.
The data, recorded on proforma was transferred to SPSS
25.0 (version for windows) for statistical analysis. Descriptive
statistics were used to summarize the data, with qualitative
data expressed as percentages and frequency and quantitative
data expressed as mean ± standard deviation. T-test was
used to analyze the variations in continuous variables between
the two groups, while the chi-square test was utilized to
examine the differences in categorical variables. Statistical
significance was considered at p = 0.05.
RESULTS:
Total 60 patients were included in the study, 30 in each
group which met the inclusion criteria. Groups were
comparable according to their ages.
In Group D; Mean Age was 30.33 ± 9.1 years (minimum
was 19 and maximum was 42 years). 70% cases had Grade
2 shivering, 10% cases had Grade 3 shivering, and 20%
cases had Grade 4 shivering. Table-1. Mean time of cessation
of shivering was 2.9 ± 0.9 (minimum was 1.5 minutes and
maximum were 4.5 minutes). Table-2
In Group T; Mean Age 32.5 ± 6.8 years (minimum was 19
and Maximum was 42 years). 33.3% cases had Grade 2
shivering, 30% cases had Grade 3 shivering, and 36.7%
cases had Grade 4 shivering. Table-1. Mean time of cessation
of shivering was 3.7 ± 0.9 (minimum was 2.5 minutes and
maximum were 5.5 minutes). Table-2 Second episode of
shivering was observed in 33.3% cases in group receiving
tramadol while in dexmedetomidine group it was observed
to be 16.7%. However, the difference was not found to be
statistically significant. Table-3
Stratification of cessation time of shivering with regards to
age groups was done. P–value in Group-D was 0.29 and in
Group-T was 0.32.  Comparison of means of Age in both
groups was done and p-value was found to be 0.29.
Comparison of means of cessation time of shivering in both
groups was done and p-value was found to be highly
significant (0.0004). Table-2

Table 1: Distribution of grade of shivering in study cases (n = 60)

Mean
SD

Group D (n=30)
2.9
0.9

Group T (n=30)
3.75
0.9

p-value

0.001

Table 2: Time of cessation of shivering in study cases (n=60)

02
03
04

Total

Grades of shivering Group D (n=30)
Frequency

21
03
06
30

Percentage
70
10
20
100

02
03
04

Total

Grades of shivering Group T (n=30)
Frequency

10
09
11
30

Percentage
33.3
30

36.7
100

Yes
No

Total

Second episode of
shivering

Group D (n=30)
Frequency

05
25
30

Percentage
16.7
83.3
100

p-value

0.136

Yes
No

Total

Second episode of
shivering

Group D (n=30)
Frequency

10
20
30

Percentage
33.3
66.7
100

p-value

0.136

Table 3 : Distribution of second episode of shivering in study cases
(n=60)

DISCUSSSION:
Experiencing shivering during surgery under regional
anesthesia can be an uncomfortable and distressing ordeal
for the patient. Shivering can be attributed to various factors,
such as disruptions in central thermoregulation, vasodilation
leading to internal heat redistribution, and heat loss to the
surrounding environment.12 Shivering is not only
uncomfortable for the patient but it also causes many of the
adverse outcomes like increase oxygen consumption, increase
heart rate, increase CO2 production and increase lactic acid
production.
Mechanism of post-operative shivering is not proven yet
but multiple theories exist which fixes the cause on heat
loss to environment, problem with central thermoregulation
and heat redistribution.13 Risk factors identified for shivering
include age, temperature of environment, temperature of
drugs and block level.14

Tramadol is an agent which is used most commonly for
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shivering.15 It is an opioid which acts on ì receptor with
some activity on kappa and delta receptors. The mechanism
by which tramadol ends shivering is via its opioid or
noradrenergic activity. It is associated with multiple side
effects including nausea and vomiting which is cause of
distress in obstetric population.16,17

Dexmedetomidine is alpha 2 receptor agonist which is used
as antihypertensive, analgesic, sedative and anti-shivering
agent.18,19 Dexmedetomidine can terminate shivering via
inhibition of alpha 2 mediated adenyl cyclase in CNS and
causing vasoconstriction. Moreover it can regulate
hypothalamic regulatory activity.20 Dexmedetomidine acts
centrally and decrease the vasoconstriction and threshold
for shivering comparatively.21 Dexmedetomidine is gaining
popularity in ICUs and OT and is being used for sedation
of patients on ventilatory support, procedural sedation and
as an adjunct to local anesthetics. Our study primarily focuses
on patients undergoing cesarean section under spinal
anesthesia as incidence of shivering in this population is
almost 67.5%.22 Mittal et al has reported a success rate of
100% with dexmedetomidine when used as an anti-shivering
drug.8 These results depict the success of dexmedetomidine
as a superior anti shivering agent in different patients group.
However, there was a gap with little evidence available for
use of intravenous dexmedetomidine in healthy obstetric
population which this study aims to fill.
We found that intravenous dexmedetomidine in a dose of
0.5 mcg/kg is a superior anti shivering agent as compared
to tramadol with no effects on hemodynamic status and
significantly less side effects.
Hypotension, sedation and bradycardia are the side effects
reported in literature with dexmedetomidine however with
the dose of 0.5 mcg/kg no such side effects were observed.23

In our study 30 patients who received dexmedetomidine did
not develop hypotension with MAP less than 60mmhg
requiring vasopressors, bradycardia was observed after
administration, but heart rate did not go below 50 beats per
minute. Recurrence of shivering after one dose of tramadol
was found to be 33.3% in tramadol group as compared to
16.7 in dexmedetomidine group but it was not found to be
statistically significant and further studies with a large sample
size is needed to prove this relationship.
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