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Abstract
Background and Objectives: Several drugs and methods are used to reduce postoperative shivering, the most common complications occurring after surgery. This
study aimed to evaluate the effects of the oral Clonidine and Tramadol premedication in reducing postoperative shivering after spinal anesthesia. Materials and Methods: In this study, patients aged 20 - 60 years, based on the American Society of
Anesthesia functional class I (Anesthesiologists grade-1), were included in controlled
double-blind clinical trials. Each was a candidate of a hydrocele, varicocele, and inguinal hernia under spinal anesthesia. The patients were assigned to three groups
and 1 h prior to surgery, group A received 0.2 mg of Clonidine, group B received 50
mg of a Tramadol tablet, and group C received a placebo. We collected information
on the severity of shivering, pain intensity levels (VAS score), duration of analgesia,
and the patients’ hemodynamic condition at base time of 5, 15, and 30 min and 1, 2,
4, and 6 h postoperatively. Results: The incidence of shivering was significantly lower in the Clonidine group than that in the other groups. Analgesia duration was significantly longer in the Clonidine group than that in the control group. In this
study, side effects in different groups were not significantly different from each
other. Conclusion: Results of this study showed that the oral administration of
Clonidine can be effective in preventing the side effects and shivering after spinal
anesthesia.
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1. Introduction
Currently, regional anesthesia techniques (spinal) are used in many elective and emergency surgeries due to their higher level of safety [1]. Shivering is a common and unpleasant problem witnessed during surgery, which occurs in 40% - 70% of patients under spinal anesthesia [1] [2]. Shivering is a potentially serious complication resulting in
increased metabolic rate, increased oxygen consumption (up to 100% - 600%), and raised
carbon dioxide (CO2) production, resulting in increase in cardiac output and respiratory
problems. This situation is linked to the increased risk of respiratory heart failure in elderly people or in people with heart disease and respiratory problems [3]. Shivering causes surgical site infection, lactic acidosis, muscle fatigue, increased intraocular pressure,
and increased intracranial pressure. It also interferes with heart rate monitoring by pulse
oximeters, measuring blood pressure, and monitoring electrocardiogram [4]-[6].
Notably, the incidence rate of shivering in regional anesthesia is not less than that in
general anesthesia and the patients’ hypothermia continues until the loss of drug effect
under block level. This is due to sensory messages from the lower extremities to the
nerve centers that are disturbed in regional anesthesia in which temperature regulation
is also impaired due to the paralyzed limb muscles. As a result, a warm-up time in regional anesthesia is approximately two times higher than that in general anesthesia [3].
The main mechanism of shivering is still unclear, and there are different hypotheses
for postoperative shivering. Causes of shivering include pain, decreased sympathetic
activity, uncontrolled spinal reflexes, the release of pyrogenic materials, and adrenal
suppression. Thermoregulation disorder due to hypothermia (loss of 0.5˚C - 1˚C for
central heating) is also accepted as the most common factor [6] [7].
Currently, several innovative drug and non-drug solutions are used to prevent and
treat hypothermia and shivering, which is one of the most important non-pharmacological methods used to keep patients warm before and during surgery [3] [7]. In addition, there are several pharmacological methods using drugs like Pethidine [8], Ondansetrone [9], Clonidine [10] Anticholinergics [11], Opioid agonist, Dexamethasone, and
Tramadol [12].
The present study aims to compare the effects of oral Clonidine and Tramadol in
preventing postoperative shivering after spinal anesthesia.
However, the mechanism of shivering after spinal anesthesia is not completely clear.
Shivering occurs as a thermoregulatory response to hypothermia or muscle activity
with tonic or clonic patterns, and various frequencies have been noticed. However, shivering after spinal anesthesia reported in patients with a normal temperature suggests
that mechanisms other than heat loss with a subsequent decrease in the core temperature contribute to the origin of shivering [13]. These mechanisms may inhibit spinal
reflexes, anxiety, sympathetic activity, adrenal suppression, progeny release, and respiratory alkalosis.

2. Materials and Methods
After obtaining approval from the ethics committee and gaining written informed con138
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sent, 90 men, aged 20 - 60 years, based on the American Society of Anesthesia functional class I (Anesthesiologists grade-1), were considered as candidates of a hydrocele,
varicocele and inguinal hernia after spinal anesthesia and were included in a
double-blind clinical trial. Patients with history of epilepsy, addiction, allergies, known
hypersensitivity to Clonidine and Tramadol, hypertension, diabetes mellitus, cardiovascular diseases and mental disorder were excluded. All patients who underwent
more than 2 h of surgery and all patients with sensory block higher than T4 were excluded. The patient was randomly allocated into three groups with using a random
number table (Figure 1). The use of tablets with the same shape, color and the size in
each group in order to blind the One hour before surgery, group A received 0.2 mg of
Clonidine, group B received 50 mg of a Tramadol tablet, and group C received a placebo.
After entrance to the operation room, patients were monitored for all standard procedures including an electrocardiography (ECG), non-invasive blood pressure (NIBP),
heart rate, and oxygen saturation. The patient was positioned in the sitting position and
after prep and drep, spinal anesthesia was performed at a L4-L5 level with a 25B-Braun
needle and 15 mg (3 ml) of 0.5% Bupivacaine. After the injection, patients were immediately aligned into a supine position.

Figure 1. Flowchart of the study.
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To facilitate the double-blind method, all medications were prepared and injected by
an anesthetist who was not involved in the study. Thus the patient and the observer
were blinded to the groups. Following the preparation of intravenous line, 5 cc/kg lactated ringer’s solution, store in the operating room, was infused through peripheral
venous line and all patients received 1500 cc lactated ringer’s during surgery. The operating room temperature was maintained at 23˚C ± 1˚C and a standard blanket was used
to cover all patients.
During surgery and 6 h thereafter, several factors including the presence or absence
of shivering, and its severity based on a 1 - 4 scale (1 = no shivering, 2 = slight shivering
in the muscles of head and neck, 3 = mild shivering in the head and neck and a limb,
and 4 = sever shivering in all parts of the body) were evaluated [14].
The time to reach the highest level of sensory block was considered as the onset
block. Time of injection returning to a sensory block level to four dermatomes was
considered as the duration of the sensory block. Total duration of analgesic was defined
as the time from intrathecal injection to Pethidine injection.
After the end of the sensory block, the pain rate score was measured at each hour
using the visual analogue scale (VAS) (zero means no pain and 10 is the most severe
pain that a person has ever experienced). People with shivering more than grade 2 and
a greater VAS or one that is equal to four were injected with 25 mg of Pethidine [15] [16].
Blood pressure and heart rate were monitored during surgery and 6 h thereafter, and
were recorded at baseline times of 5, 10, 15 and 30 min. This was also completed at 1, 2,
4, and 6 h for the rest of the observation period. Decreased blood pressure, which was
more than 30% from basic blood pressure, or systolic blood pressure, which was less
than 90 mmHg, was treated by 5 - 10 mg of ephedrine, and bradycardia, defined as any
rhythm disorder with a heart rate less than 60, was treated with 0.5 mg of atropine.
Side effects like nausea and vomiting during and post-operative were recorded by
observing and questioning patients. To obtain 30% reduction in expected incidence
with α error of 0.05 and a β error of 0.2, a sample size of 30 patient per group was
needed. Statistical analysis was completed using suitable statistical software, and a Student t-test and chi-square test were applied for the interpretation of the results. P-value
of <0.05 was considered statistically significant.

3. Results
As noted previously, 90 patients were randomly divided into three groups of 30 patients
whom were men in this study (Figure 1). The mean age of the patients was 33.06 ±
12.56 years in the control group, 31.3 ± 9.56 years for patients in the Clonidine group,
and 38 ± 11.84 years for patients in the Tramadol group, respectively.
The incidence of shivering in the study groups after spinal anesthesia is shown in
Table 1.
The incidence of shivering was significantly lower in the control and Clonidine
groups than that in the Tramadol group at 15 min (P = 0.007). However, the incidence
of shivering was significantly lower in the Clonidine group than that in the control
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group at 30 min (P = 0.020).
As Figure 2 shows, the severity of shivering in the Clonidine group at 15 and 30 min,
and at 1, 2, and 4 h was significantly lower than that in the other two groups.
VAS score measurements are analyzed based on Kruskal-Wallis. VAS score measurements in the Clonidine group at 2 and 4 h were significantly lower than those in the
other two groups (P = 0.001), but there was no significant difference between the VAS
Table 1. The prevalence of shivering in study groups.
Group Time

Control

Clonidine

Tramadol

Base

0

0

0

5 minutes

0

0

0

15 minutes

0

0

6

30 minutes

15

6

13

1 hour

16

8

8

2 hours

3

6

2

4 hours

0

0

0

6 hours

0

0

0

1 = base, 2 = 5 minutes, 3 = 15 minutes, 4 = 30 minutes, 5 = 1 hour, 6 = 2 hours, 7 = 4 hours, 8 = 6 hours

Figure 2. The severity of shivering in the three groups of study.
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score measurements of the three groups’ at 6 h (P = 0.189).
The mean duration of analgesia was 4 h and 15 min in the control group, 5 h in Clonidine group, and 4 h and 32 min in the Tramadol group, respectively. The duration of
analgesia was significantly higher in the Clonidine group compared to the control
group (P = 0.020), but there was no significant difference between both Clonidine and
Tramadol groups (P = 0.210) and also the Tramadol and control group (P = 0.600).
Mean Arterial Blood Pressure (MAP) in the three groups also showed no significant
difference (P = 0.069) (Table 2).
There was no significant difference with bradycardia regards to the change in blood
pressure and between the three groups (Table 3). Nausea occurred in 6, 5, and 6 patients in the control, Clonidine, and Tramadol, respectively, and vomiting occurred in
3, 5, and 6 patients, respectively.

4. Discussion
The current study attempted to compare the effects of Clonidine and Tramadol in controlling postoperative shivering after spinal anesthesia. This study showed that Clonidine was more effective than Tramadol in preventing postoperative shivering. The duration of analgesia was significantly higher in the Clonidine group than the control
group, but there was no significant difference between both the Clonidine and Tramadol groups.
In various studies, the prevalence of shivering in neuraxial blocks was suggested as
40% - 70% [1] [2]. However, in this study, the incidence of shivering was 50% (in control group and at 30 min). In a study by Wason et al. [12], the prevalence of shivering
was 54% and was similar to that in the study of Sagir et al. [17]. Although, Sia et al. [18]
Table 2. Mean arterial blood pressure in the groups of study.
Group Time

Control

Clonidine

Tramadol

P-value*

Base

90.60 ± 11.13

91.37 ± 12.44

92.13 ± 7.71

0.126

5 minutes

94 ± 6.39

90.93 ± 6.64

93.70 ± 2.87

0.690

15 minutes

87.57 ± 12.64

60.83 ± 14.61

79.80 ± 14.71

0.100

30 minutes

13.85 ± 13.66

93.83 ± 11.09

80.82 ± 15.8

0.723

1 hour

87.40 ± 12.06

53.84 ± 6.42

63.86 ± 6.22

0.419

2 hours

97.23 ± 6.72

30.85 ± 5.40

83.86 ± 5.83

0.425

4 hours

20.86 ± 5.38

50.84 ± 22.8

86.77 ± 5.70

0.383

6 hours

50.85 ± 5.30

33.85 ± 5.51

85.77 ± 5.37

0.952

*Oneway ANOVA test.

Table 3. Complications in the groups of study.
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Complications

Control

Clonidine

Tramadol

P-value

Bradycardia

10

8

9

0.530

Hypotension

9

7

10

0.685
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reported the incidence of shivering as less in their study (40%), it was found in our
study that the sensory block occurred with injections. Mepivacaine was 2% (15 - 20 ml)
at T2, but in our study, it was given by injection. Bupivacaine was also 0.5% [15 mg (3
ml)] at T4-T5, and this could be due to the difference in the incidence of shivering.
Hypothermia during central neuraxial block is common [1] and can be as severe as
that seen during general anesthesia. Also, the rapid injection of cold intravenous fluids
can be involved in creating shivering. Non-pharmacological methods using equipment
such as covering with drapes (by blanket), using radiant heat and warming up operating rooms to maintain the normal temperature of the body are effective [19]. In this
study, factors that influence the occurrence of shivering, such as the temperature of
intravenous fluids, operating room, and medication temperature, are tightly controlled.
Clonidine is a centrally acting selective alpha 2 (α2) agonist and is antihypertensive,
sedative, analgesic, and anti-shivering, which binds to α2 Adrenoceptors causing vasoconstriction and anti-shivering. Additionally, clonidine has a thermoregulatory effect
on the hypothalamus [20]. Clonidine is a centrally acting selective alpha 2 (α2) hypotensive agents, sedative, analgesic, and anti-shivering agonist. It exerts its anti-shivering
effects at three levels: the hypothalamus, locus coeruleus, and spinal cord. At the hypothalamic level, it decreases the thermoregulatory threshold for vasoconstriction and
shivering because the hypothalamus has a high density of α2 Adrenoceptors and is effective in treating the established post-anesthetic shivering [20].
The results of the present study are consistent with those of the study conducted by
Mayo et al., which included 100 men over 40 years old with urologic surgery under
spinal anesthesia in 1998 [21]. They found that the use of 15 mg prophylactic oral Clonidine will be effective to prevent shivering after spinal anesthesia. The shivering rate
was 4% in the study group and was 44% in the control group [21]. However, Tewari et

al. found that 150 mg of oral clonidine was effective to prevent shivering after a neuraxial block [20]. Dhorgiol et al. [22] also found that 150 mg oral clonidine was effective
in preventing shivering after a subarachnoid block. Furthermore, the results of our
study corresponds to the findings by Vanderstappen et al. [23], who suggested that the
incidence and severity of shivering in the study group was significantly lower than that
in the control group.
Clonidine is known for inducing bradycardia and hypertension; however, in our
study the incidence of bradycardia and hypertension in the Clonidine group was not
significantly difference from that in the control group. In a study conducted by Javaherforoosh et al. [24], the outcomes of Clonidine, Pethidine, and Fentanyl were compared for the treatment of shivering. It was reported that hemodynamic conditions after treatment with Clonidine is better and more effective than Pethidine.
Tramadol is an opioid analgesic with opioid action preferably mediated more via the
μ (mu) receptor and minimal via the K and sigma receptors. Tramadol also activates
the monoaminergic receptors of the descending spinal cord (neuraxial) inhibiting pain
pathway. This may also inhibit the uptake of adrenaline and serotonin at the synapse,
which can help the analgesic effect [25]. Thus, Tramadol is effective in controlling
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post-spinal shivering [26]. Various studies have also shown that Tramadol can reduce
the incidence, severity, and duration of postoperative shivering [27]-[29].
Bilotta et al. [30] and Chan et al. [31] Found that 0.5 - 0.25 mg/kg of intravenous
Tramadol are effective in controlling shivering after neuraxial blocks. Gangopadhyay et
al. [32] achieved useful results regarding that 1 mg/kg of intravenous Tramadol was effective in controlling post-spinal shivering.
However, Matthew et al. compared Tramadol and saline administration in shivering
prevention and found that the incidence of shivering in the Tramadol group showed a
significantly lower level than that in the control group [28]. De Witte et al. showed that
high doses of Tramadol administration were effective in preventing postoperative shivering in all patients [1].
In our study, Tramadol did not affect the prevention of shivering. In the two above
studies, Tramadol has been used intravenously, but in the present study, 50 mg of oral
Tramadol was used instead.
In a study conducted by Boxendol et al. [33] in which 1 mg/kg of Tramadol was used,
there were no adverse effects, such as nausea and vomiting, which was similar to the
present study. In addition, in multiple studies [27] [29] [34]-[36] Tramadol did not influence blood pressure and body temperature, and is consistent with the results of this
study. Furthermore, the incidence of side effects was not significantly different among
the groups. Tramadol increases the chance of nausea and vomiting, but in our study,
the rate of nausea and vomiting in the Tramadol group has no significant difference
when compared to the control group. Thus, previous studies had results similar to our
results [4] [27]. Although, in the study of Gangopadhyay et al. [32], a significant number of patients (20 of 30 patients), who received Tramadol, suffered from nausea and
vomiting. In this study, a dose of 1-mg/kg intravenous Tramadol was given, even
though we used 50 mg of oral Tramadol in our study (we used for Tramadol at oral
dose levels up to 50 mg/kg).

5. Conclusion
The result of this study demonstrated that orally administered Clonidine can be effective in preventing postoperative shivering after spinal anesthesia without complications.
Limitation of this study was that the skin and core temperature during operating room
period was not measured.
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