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ABSTRACT
Background and Objective: Post operative shivering is a complication commonly observed in
post spinal anesthesia. For prevention and treatment of this complication different drugs are
used. This study evaluated the effects of tramadol for post operative shivering prevention in
parturients carried out by help of spinal anesthesia (SA) for cesarean section.
Methodology: In this randomized double blind cross-sectional study, 90 patients who were
candidates for cesarean section with American Society of Anesthesiologist (ASA) I or II, from
April 2005 until February 2006 were randomly allocated to one of two groups (study and control).
All patients underwent spinal anesthesia. Near the end of operation, 1mg/kg tramadol in 20ml
(diluted by normal saline) to study group and 20ml of normal saline to control group was slowly
injected intravenously. Patients were evaluated regarding their hemodynamic signs, arterial
oxygen saturation percentage, oral temperature, presence and intensity of shivering and nausea
and vomiting. Collected data was analysed by using of Chi-square test.
Results: Thirty nine patients(86.6%)in control group had shivering, while only four patients (8.8%)
in study group had shivering. Thirty three patients (73.3%) of control group experienced
moderate shivering and six patients (13.3%) experienced mild shivering. In study group two
patients (50%) had moderate shivering and two patients (50%) experienced mild shivering.
Neither group experienced severe shivering. Therefore between the two groups a significant
difference (P<0.001) was seen. There were no significant differences between the two groups
according to heart rate, systolic and diastolic blood pressure, oxygen saturation percentage,
nausea and vomiting and body temperature of the patients.
Conclusions: Tramadol is an effective drug in prevention of post spinal anesthesia shivering. In
addition, this does not lead to any hemodynamic complications. As such drug is safe and
effective for prevention of post spinal anesthesia shivering.
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INTRODUCTION

Post operative shivering is very uncomfort-
able for patients and may interfere with moni-
toring of electrocardiogram, blood pressure,
and pulse oxygen saturation. Its incidence has
been reported 50%-60% in different reports.1,2

This complication generally occurs following
unwanted hypothermia during operation.3,4 It
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increases oxygen consumption, heart rate,
cardiac output, lactic acidosis, and carbon
dioxide production, hemodynamic changes
and increased pain i nsite of operation;5 thus,
it may cause distress to patients with a low car-
diac pulmonary reserve.

To prevent and treat this complication,
warming of the operative room and patient,
administration of warm IV liquids, moist and
warm gases can be used.1,2 In addition a vari-
ety of medications are used which include me-
peridine,4 clonidine, ketansrin,6 anticholin-
ergics,7 opiate agonists,dexamethason and
finally tramadol.8-16

Tramadol hydrochloride, a centrally–acting
analgesic drug, is effective in the treatment of
shivering after spinal anesthesia (SA) in par-
turients.9 In addition to a µ-opioid agonist ef-
fect, it exerts a modulatory effect on central
monoaminergic pathways, inhibiting the neu-
ronal uptake of noradrenalin(pain stimulant)
and serotonin in spinal cord and encourages
hydroxytriptamine secretion which effects on
body temperature regulation center.12,17,18 It has
less side effects (especially respiratory depres-
sion and nausea and vomiting) than other µ
receptor agonists.12

Chan et al.,12 compared 0.25 and 0.50 mg/
kg of tramadol for prevention of shivering in
pregnant women who had undergone spinal
anesthesia.9 Dewitt et al.,12 studied 2mg/kg and
Mathew et al.,1 studied1mg/kg of tramadol for
prevention and treatment of shivering. This
prospective, double- blind, randomized clini-
cal study was performed to evaluate one mg/
kg of tramadol in prevention of shivering in
post spinal anesthesia in patients who had
undergone cesarean section.

METHODOLOGY

After obtaining approval from the Ahwaz
University of medical sciences research com-
mittee, this study was carried out as a random-
ized double blind cross-sectional study. Ninety
obstetric patients (ASA physical status I or II,
aged 18-40 years) scheduled for cesarean de-
livery under spinal anesthesia with no prior

medication in Imam Khomeini hospital, from
April 2005 until February 2006 were included
in this study. Parturients with hyperthyroid-
ism and cardiopulmonary were excluded.
Shivering was graded as: 0=no shivering, 1=
shivering in face and head (mild), 2= shiver-
ing in face and head and upper extremity
(moderate), 3= shivering in face, head, upper
and lower extremities (severe).19 Body tempera-
ture was monitored with a mercurial thermom-
eter at the start of spinal anesthesia and treat-
ment for shivering. The temperature of the
operating room was between 21-23. Standard
monitoring was used. After obtaining written
consent, patients were divided into two groups
of study and control with 45 patients in each
group. The patients received 10ml/kg Ringer
lactate IV and then their vital signs (heart rate,
systolic and diastolic blood pressure) and arte-
rial oxygen saturation percentage was re-
corded. Spinal Anesthesia (SA) was instituted
in sitting position at the lumbar vertebrae 3-4
interspace by use of size 25 needle with
lidocaine 5% 50-75 mg (depending on patients’
height) before they were operated on.

During operation, heart rate and arterial
oxygen saturation percentage were measured
by pulse oxymetery equipment and their blood
pressure by a non-invasive sphygmomanom-
eter. Patients were supplemented with oxygen
6L/minutes. Face was covered with mask and
sheets but not actively warmed during anes-
thesia and surgery. Near the end of operation,
first the patients’ vital signs and arterial oxy-
gen saturation percentage were recorded, then
1mg/kg tramadol with 20ml (diluted by nor-
mal saline) was slowly injected intravenously
in study group and 20ml of normal saline in
the control group. Immediately at the end of
injection (minute 0) and at minutes five, ten
and fifteen after injection their vital signs and
arterial oxygen saturation percentage were
recorded. The post operative shivering and its
severity, hemodynamic changes, nausea and
vomiting and body temperature were also
evaluated.

Temperature conditions of the operating
room and recovery room were the same for all
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patients. Patients who experienced shivering
during operation or had a history of convul-
sion or used antidepressant drugs and those
who were transfused blood during the opera-
tion were excluded from the study. Collected
data were analyzed by using the Chi-square
test.

RESULTS

This study enrolled 90 women with ASA 1
and/or 2 who were divided into control and
study groups. There were no significant dif-
ferences among the two groups as regards
average age, systolic and diastolic blood
pressure, body temperature and heart rate
(Table-I). Four patients (8.8%) from study
group and 39 patients (86.6%) from control
group experienced shivering, thus there were
significant difference between the two groups
(P<0.001). 4.4% of parturients experienced
mild shivering and 4.4% had moderate shiver-
ing in study group whereas 13.3% had mild
shivering and 73.3% had moderate shivering
in control group. Therefore from the point of
shivering severity there was a significant dif-
ference (P<0.001). Severe shivering was not
noticed in both the groups (Table-II).

Mean heart rate in the study group in the 5th

minute showed a significant increase
(P<0.005), but at 10th and 15th minutes did not

show any significant changes (Table-III). Simi-
larly in both groups mean systolic and dias-
tolic blood pressure did not show any signifi-
cant difference (Table-III). As regards arterial
oxygen saturation percentage, there was no
significant statistical difference in both groups.
Meaningful statistical differences as regards
mean oral temperature did not exist between
the two groups either (Table-IV). Since 30% of
patients experienced nausea and vomiting in
both groups, hence there was no significant
difference.

DISCUSSION

Post operation shivering is one of the
unwanted and common complications. The
exact mechanism of shivering under spinal
anesthesia has not been fully established. The
possible mechanisms of shivering during SA
in parturients result from central thermoregu-
lation. Pharmacologic drugs remain the most
popular agents for treatment and prevention
of shivering. In the present study effects of
tramadol on reduction of shivering was
investigated.

In this study, the incidence of shivering in
the tramadol group (8.8%) was less frequent
than in the control group (86.6%), which give
a significant statistical difference (P<0.001).
According to shivering severity, in tramadol

Table-I: Demographic data of patients
Parameter Tramadol Placebo

Age (years) 26.8(4.5) 27.8 (5.1)
Heart rate 81.4(16.5) 88 (13.9)
Systolic blood pressure  (mm Hg) 121.5(17.7) 125 (11.9)
Diastolic blood pressure (mm Hg) 74.1(9.7) 78.3 (11.8)
Arterial oxygen saturation % 99.68(3.54) 99.57 (4)

Table-II: Incidence of shivering and different degrees of shivering
after injection of tramadol and/or placebo

Group Shivering Zero P.V One P.V Two P.V Three
      severity

No. % No. % No. % No. %

Tramadol 91.1 41 <0.001 4.4 2 <0.001 4.4 2 <0.001 — —
Placebo 13.3 6 — 13.3 6 — 73.3 33 — — —
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group 50% experienced shivering grade² and
50% grade²² whereas in control group only
13.3% experienced shivering grade² and 73.3%
had shivering grade.²² Therefore shivering
severity was clearly lower in patients who used
tramadol (P<0.001).

Tramadol is effective in preventing of post
anesthetic shivering. Billota et al13 compared
tramadol and nefopam with placebo for shiv-
ering prevention and concluded that nefopam
had a greater effect than tramadol and
tramadol had a greater effect than placebo in
prevention of shivering. Dewitt et al.,15 com-
pared tramadol of 0.5, 1 and 2 mg/kg with
placebo  and concluded that tramadol in treat-
ment of post operation shivering is quite effec-
tive and has no unpleasant effects especially
in patients with low cardio- pulmonary reserve.
In the study by Chan et al.,9 IV tramadol
(0.25mg/kg) effectively controlled shivering
during cesarean delivery under regional anes-
thesia with minimal side effects; however,
incrasing the tramadol dose to 0.5mg/kg did
not increase its therapeutic effect.

Tramadol’s distinct features in the treatment
of shivering is its weak sedative and smaller
respiratory depressive properties than
morphin, particularly in parturients and

patients with low cardiopulmonary reserve.
Tramadol inhibits the neuronal reuptake of
norepinephrine and 5-hydroxytrytpamine,
facilitate 5-hydroxytrytpamine release, and a
ctivates µ-opioid receptors. Each of these
actions is likely to influence thermoregulatory
control. However tramadol had only slight
thermoregulatory effects. Thus, it is unlikely to
provoke hypothermia or to facilitate fever. The
main opioid effect of tramadol is mediated via
the µ receptor, with minimal effect at kappa
or sigma binding sites. The O-desmethyl
metabolite (M1) of tramadol and its enatiomers
are bound with higher affinity than the par-
ent compounds at µ-opioid receptors with less
affinity for kappa and sigma opioid receptors,
although still with a much lower affinity than
morphine. Tramadol may induce its
antishivering effect via the additive or syner-
gistic action of both kappa opioid receptor and
α 2 adrenergic mechanisms. The interaction of
kappa opioid and α 2 adrenoceptor mechanisms
working in a complementary or synergistic
manner to produce anti shivering effects seems
a possible explanation.17,18,21-23

Mildeh et al.,5 compared tramadol  and
meperidin  and concluded that tramadol has

Table-III: Average of severity of homodynamic changes after injection of
tramadol and/or placebo

Time of Group Mean  systolic Mean diastolic Mean heart Arterial oxygen
measurement blood pressure blood pressure   rate    saturation %

Minute  0 Tramadol 119 69 87 99.68
Placebo 121 72 96 99.57

Minute 5 Tramadol 120 69 95 99.53
Placebo 118 70 96 99.56

Minute 10 Tramadol 120 70 93 99.53
Placebo 118 70 95 99.62

Minute 15 Tramadol 120 68 91 99.62
Placebo 118 68 94 99.62

Table-IV: Mean oral temperature of the patients (in degrees Celsius)
Time Group Minute  0 Minute  15 Minute  30 Minute  45

Tramadol 36.5 36.3 36 35.9
Placebo 36.3 36.2 35.9 35.9



no effect on the respiratory pattern and hemo-
dynamics of the patients, whereas meperidin
caused reduction in tidal volume  and dropped
arterial oxygen saturation percentage, while
meperidin was  more effective in eliminating
shivering.

Anchalee Techanivate et al study16 investi-
gated whether 20µg of intrathecally adminis-
trated fentanyl would influence the incidence
and severity of shivering. Seventy five percent
of tramadol group and 100% of fentanyl group
responded to antishivering effect of these
drugs. Efficiency of anti shivering effect of
tramadol was similar to our report (80-87%).

In Talakoub et al study20 efficacy and harm
of tramadol for treatment of post spinal anes-
thesia shivering in cesarean section were evalu-
ated. They compared tramadol (0.5mg/kg)
with pethedin (0.5mg/kg) to control of shiver-
ing and concluded that tramadol is more ef-
fective to control of shivering but results in more
nausea, vomiting and somnolence.

S.Mathew et al.,1 compared 1mg/kg of
tramadol with placebo. Incidance of post op-
erative shivering was 4% in the study group
and 48% in the control group. These results
compare with our results. Dewitte12 compared
3 mg/kg of Tramadol with placebo for shiver-
ing prevention while closing the wound and
no shivering was detected in the study group,
and there were no undesirable changes (he-
modynamic changes). This finding was also
similar to our findings.

Mathew et al study1 used tramadol 1mg/kg
for treating post operation shivering and no,
undesirable side effects (nausea and vomiting)
were noted which is comparable with our
study. In addition in other studies1,8-10,15,20

tramadol had no effect on blood pressure,
arterial oxygen saturation percentage and body
temperature. Therefore these results are all in
agreement with our findings.

In conclusion, tramadol was found to be safe
and effective in prevention and treatment of
post SA shivering. This drug had no hemody-
namic side effect and did not effect arterial
oxygen saturation percentage and body tem-

perature, As such we recommend the use of
this drug for prevention of post spinal anes-
thesia shivering.
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