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Tramadol versus meperidine in the treatment of shivering during

spinal anesthesia in cesarean section
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Abstract

BACKGROUND: The aim of this study was to evaluate the efficacy and side effects of tramadol comparing with
meperidine on post-spinal shivering in cesarean section.

METHODS: In a prospective, controlled, randomized, double-blind clinical trial 73 ASA-I pregnant patients candidates
of cesarean section under spinal anesthesia who had shivering postoperatively were selected and classified into two
groups receiving tramadol or meperidine to control postoperative shivering. Spinal anesthesia was done by injection of
epinephrinized 5% lidocaine at L3;-L4 or L4-Ls segment. Pruritis, somnolence, dizziness, nausea, vomiting and the dura-
tion of shivering control were evaluated and recorded. All data were analyzed by using Fisher and Chi-square tests.

RESULTS: There were no significant differences between two groups in age (P = 0.1) and weight (P = 0.8) of patients.
There was no significant difference in response rate after injection of both drugs (P = 0.3). The time elapsed from
treatment to ceased shivering was significantly less (P = 0.001) but frequency of somnolence (P = 0.001), nausea (P =
0.001) and vomiting (P = 0.005) were significantly more in tramadol group. Dizziness was significantly more common
in meperidine group (P = 0.001) and pruritis was not seen in any group.

CONCLUSION: Tramadol is more effective in controlling post-spinal shivering but results in more frequent nausea, vom-

iting and somnolence in comparison with meperidine.
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egional anesthesia (extraxdural/sub-

arachnoid) is a safe and popular anes-

thetic technique for cesarean section,
both in elective and emergency situations. One
of the common complications of this technique
is shivering.

The origin of postoperative shivering is un-
clear and various mechanisms have been pro-
posed. Shivering may happen as a thermo-
regulatory response to hypothermia or muscle
hyperactivity with clonic or tonic patterns, and
different frequencies have been reported 1.
However, in the postoperative period, muscle
activity may be increased even with nor-
mothermia suggesting that other mechanisms
than heat loss and subsequent decrease in core
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temperature may contribute to the develop-
ment of shivering 2. These include inhibited
spinal reflexes, postoperative pain, decreased
sympathetic activity, pyrogen release, adrenal
suppression and respiratory alkalosis 1.
Shivering causes distress to the patient. It
may also increase metabolic rate by up to
400%, induce arterial hypoxemia and lactic
acidosis, increase intracranial pressure and it
may contribute to increased wound pain 3.
Numerous pharmacological interventions
have been proposed for the treatment of post-
operative shivering. Some researches suggest
that apart from applying radiant heat to the
body surface, shivering may be treated with
meperidine, clonidine or ketanserin 1. The
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relative efficacy of these different medications
however, remains unclear. Tramadol has been
used as an analgesic for labour pain without
adversely affecting the mother or newborn 4. In
addition, it has been shown to be effective in
the treatment of postoperative shivering 5.
Tramadol and meperidine are approximately
equipotent with respect to analgesia ¢. How-
ever, the antishivering and analgesic effects of
these two agents may be mediated via differ-
ent receptors.

This prospective, double-blind and random-
ized clinical study was performed to compare
the antishivering effects and the accompanying
side effects between tramadol and meperidine
for the treatment of post-spinal shivering in
parturients.

Methods

After approval of the ethics committee and ob-
taining patient’s written informed consent, 73
ASA-I parturients who subsequently devel-
oped shivering intra or postoperatively during
elective or emergency cesarean section under
spinal anesthesia were studied. Patients with
known hypersensitivity to tramadol, those
with a known history of alcohol or substance
abuse, or who received intramuscular
meperidine for labour pain within one hour
were excluded. Spinal anesthesia was insti-
tuted at either L3-L4 or Ls-Ls interspace by in-
jection of 1.5 mg 5% epinephrinized lidocaine.
The volume of preloading intravenous fluid,
the use of ephedrine for hypotension, and the
dose of local anesthetic were determined by
the attending anesthesiologists and were not
affected by enrollment in the study.

All preloading fluids and drugs were given
at room temperature and the operating room
temperature was kept at 21-23C. Standard
monitoring of non-invasive blood pressure,
ECG and pulse oximeter were used and body
temperature was monitored via tympanic
membrane. Patients eligible for study were
randomized into two groups. Group T
(tramadol) received 0.5 mg/kg tramadol and
group M (meperidine) received 0.5 mg/kg
meperidine. Both drugs were given as slowly
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as intravenous injection. Anesthesiologists and
patients were blind to the treatment. Randomi-
zation and blindness of the study were assured
by a strict protocol.

Shivering was graded with a scale similar to
that validated by Crossley and Mahajan 7; 0 =
no shivering, 1 = piloerection or peripheral
vasoconstriction but no visible shivering, 2 =
muscular activity in only one muscle group, 3
= muscular activity in more than one muscle
group but no generalized shivering, 4 = the
whole body shivering. Only parturients who
developed grade 3 or 4 shivering for at least 3
min were included. Before starting the opera-
tion, two syringes contained 10 mg/ml of ei-
ther tramadol or meperidine in 5 ml solution
were prepared. Should the parturients develop
shivering and require treatment, an anesthetic
assistant not involved in any other way in the
study would pick randomly from the set of
sealed envelops and pick out one of the two
labeled syringes as instructed in the envelop.
The label on the syringe was removed before
passing to the anesthesiologist and kept by the
assistant until the end of the operation. The
administration of pre or intra-operative
opioids was not permitted. Patients were sup-
plemented with oxygen 6 L/min by face mask
and covered with sheets but not actively
warmed during anesthesia. The anti-shivering
effect was assessed both by the parturients and
by the observing anesthesiologist. The parturi-
ents were asked to evaluate five minutes after
injection the effect of the treatment as either no
improvement, slight improvement, or marked
improvement. The attending anesthesiologist
independently recorded the time that he or she
subjectively assessed the shivering to have
subsided and the response rate (shivering
ceased after treatment in 15 min). If shivering
did not subside after 15 min, the treatment was
considered not effective. Recurrence of shiver-
ing, if any, was also recorded until the parturi-
ent left the operating theatre suite. Side effects
such as pruritis, somnolence, dizziness, nausea
and vomiting, also blood pressure, pulse and
SpO, were recorded before and every five
minutes till 15 min after spinal anesthesia as
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well as 5 min after treatment. The parturient’s
tympanic temperature before starting opera-
tion, in the beginning of shivering and at the
cessation of shivering was measured. If partu-
rient developed nausea and vomiting after in-
jection of the drugs, metoclopramide 10 mg IV
was administered. Data were analyzed with
SPSS program, using Chi-square and Fisher
test. A P-value <0.05 was considered statisti-
cally significant.

Results
Seventy-three parturients experienced shiver-
ing at grade 3 or 4. There were no significant
differences between two groups with respect
to age, weight and tympanic temperature at
the start of spinal anesthesia (table 1).

The response rate (shivering ceased after
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treatment in 15 min) was 97.2% and 91.9% for
groups T and M respectively (table 2). The time
that elapsed from treatment to the time of
ceased shivering was significantly shorter in
tramadol group (2.5+ 1.07 min) (table 2). There
was a significantly more frequent incidence of
nausea, vomiting and somnolence in tramadol
group. But, dizziness was more common in
meperidine group (table 2).

No patient in any group developed pruritis
or desaturation after injection of the drugs and
none of the injections were before delivery of
fetus. In addition, the results of arterial blood
pressure, heart rate, respiratory rate, and oxy-
gen saturation were not significantly different
before and 15 min after spinal anesthesia and
also 5 min after treatment of shivering between
groups.

Table 1. Patient characteristics.

Variable Tramadol Meperidine P value
n 37

Age (yr) 29.3+2.58 32.1+£3.23 0.1
Body weight (kg) 67.1 £8.87 72.1+£104 0.8
Tympanic temperature (°°) 36.6£0.5 36.6 0.3 0.14

before operation

Shivering grade (3/4) 27/9 19/18 >0.05

Values are number or mean * SD.

Table 2. Post-spinal shivering responses and therapeutic complications.

Variable Tramadol Meperidine P value
Response rate 35 (97.2%) 34 (91.9%) 0.3
Time elapsed from treatmen 2.54 £ 0.78 5.03 = 1.07 0.001
to ceased shivering (min)

Nausea 28 (77.8%) 0(0) 0.001
Vomiting 7 (19.4%) 0(0) 0.005
Somnolence 20 (55.6%) 0(0) 0.001
Dizziness 0(0) 10 (27%) 0.001

Values are n (%) or mean (X SD)

Discussion

The results of this study indicate that both
tramadol (0.5 mg/kg) and meperidine (0.5
mg/kg) effectively treated post-spinal shiver-
ing. The mechanism of shivering under general
anesthesia is not fully understood. Possible
contributing factors are a decrease in core tem-

perature and misinformation from receptors. A
decrease in core temperature may be due to 1)
sympathetic block which results in peripheral
vasodilatation, increased cutaneous blood
flow, and subsequent increased heat lost via
skin, 2) a cold operating room and/or the
rapid infusion of crystalloid solutions at room
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temperature or 3) the direct effects of cold an-
esthetic solutions upon thermo-sensitive recep-
tors within the spinal cord.

Treatment modalities have included cover-
ing the patient with blankets, application of
radiant heat and warming the operating room
suits 812, The use of warm local anesthetic solu-
tions or warm intravenous fluid has met with
varying degrees of success 113, Our study was
designed to standardize these possible con-
founding factors while reflecting the usual
practice in our institution. Operating room
temperature was held constant at 21 - 23°C, in-
travenous fluids and drugs were administered
at room temperature. Tympanic temperature
was also recorded in the beginning of the op-
eration.

Tramadol is an analgesic with agonist prop-
erties on opioid receptors. It also activates the
monoaminergic receptors of the descending
spinal inhibitory pathway of pain. The main
opioid effect of tramadol is mediated via the
M -receptor, with minimal effect at kappa or
sigma binding sites. Tramadol also inhibits in
vitro synaptosomal noradrenaline and sero-
tonin uptake, which contributes to its analgesic
effects 6. Our study demonstrated that
tramadol, in a dose of 0.5 mg/kg controlled
shivering in parturients undergoing cesarean
section under regional anesthesia. It is also
shown that the incidence of nausea, vomiting
and somnolence at this dose were more in
tramadol group which is different with the
finding of Yu-chuan Tsai in this respect 4.

Based on our study it was not possible to
draw conclusions about the mechanisms in-
volved in the anti-shivering effect of tramadol.
For meperidine, the effect is most likely medi-
ated via receptors other than the u -receptor,
in particular the K-receptor. This is supported
by observations that meperidine controlled
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shivering better than morphine and fentanyl,
and that the anti-shivering effect of meperidine
was not reversed by low dose, but by high
dose naloxone 1516,

Tramadol has minimal K-receptor activity ©.
The u -receptor activity of tramadol was also
unlikely to be important in the effect we ob-
served.

Pure u -agonists such as morphine and fen-

tanyl do not have significant anti-shivering ef-
fects 15. Thus, it is highly probable that the anti-
shivering effect of tramadol was mediated via
its serotonergic or noradrenergic activity or
both.

Our study did not control tightly the vari-
ous factors which might influence the inci-
dence of shivering, such as the temperature of
drugs and intravenous fluids. However, this
should not have affected the validity of our
comparisons. First, the current study focused
on the response after treatment, rather than the
incidence of shivering. Second, by randomiza-
tion, both groups had been subjected to a simi-
lar degree of influence of these factors.

In this study, we have performed a com-
parison between tramadol and meperidine.
However, tramadol does have advantages over
meperidine in that it is not a controlled drug
and it causes less respiratory depression and
dizziness than other opioids at equivalent dos-
ages 1718,

In conclusion, both tramadol (0.5 mg/kg)
and meperidine (0.5 mg/kg) effectively treated
patients with post-spinal shivering, but the
more frequent incidence of side effects of
tramadol such as nausea, vomiting and somno-
lence may attenuated its use as an anti-
shivering drug. Because of these side effects of
tramadol, further study is required to find the
minimum effective dose of tramadol to cease
shivering.
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