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Abstract:
Background: 
distressing for the patient, anaesthesiologist and the 
surgeon, especially when the patient is under regional 
anaesthesia. Aim and Objectives: 
was designed to evaluate the efficacy of butorphanol 
and tramadol in the control of shivering under spinal 
anaesthesia and to compare their side effects. To 
compare the efficacy, potency, response time, 
hemodynamic alterations, and adverse effects of 
intravenously administered tramadol and butorphanol 
for relief of shivering occurring during spinal 
anaesthesia. Material and Methods: This randomised 
prospective study was conducted in 100 patients who 
developed shivering under spinal anaesthesia during 
various abdominal, orthopaedic, urological and 
gynaecological procedures. Patients with fever, acute 
infections, drug allergy and compromised 
cardiorespiratory functions were not included in the 
study. On shivering, patients were randomly allocated 
in two groups of 50 patients each who received 
intravenously 1mg of butorphanol or 50 mg of 
tramadol in a double blinded manner. Control of 
shivering, time taken for cessation, recurrence, 
hemodynamic changes, axillary temperatures and side 
effects were noted and compared for both the groups. 
Collected data were analysed using Chi square test and 
Student's unpaired t test. Results: All patients were 
relieved of shivering after butorphanol, 58% within 1 
min, 82% within 3min and 100% within 5 min. 
Tramadol relieved shivering in 98% of patients, 32% 
within 1 min, 60% within 3 min, 98% within 5 mins (p< 
0.05). There was higher incidence of side effects like 
nausea and vomiting with tramadol (16% and 12% 
respectively) as compared to butorphanol. Conclusion: 

Shivering is very uncomfortable and 
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Introduction:

Subarachnoid block is a widely used and safe 
method for various surgical procedures. Shivering 
occurs after both regional and general anaesthesia. 
The incidence of shivering has been found to be 
quite high, approximately 40-60% with the 

 
volatile anaesthetics [1].Shivering occurring after 
regional anaesthesia is one of the very common 
complications and around 30% of patients even 
under epidural anaesthesia develop shivering [2].

Shivering is usually defined as readily detectable 
tremor or fasciculation of face, neck, jaw, head, 
trunk or extremities lasting longer than 15 seconds 
[3]. Shivering is very uncomfortable and 
distressing for the patient, anaesthesiologist and 
the surgeon, especially when the patient is under 
regional anaesthesia. Apart from this, it is also 
physiologically stressful for the patient. So it 
deserves prevention and rapid control.

Shivering interferes with routine intraoperative 
monitoring like ECG, blood pressure and SPO [4, 2 

5]. Shivering is associated with many hazardous 
effects like it increases metabolic rate which may 
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lead to increase in oxygen consumption by 100-
600% with increased carbon dioxide production 
[5]. It can cause arterial hypoxemia, raised 
intracranial and intraocular pressure [4]. It can 
lead to adverse post operative outcomes like 
increased wound pain and infection which leads to 
delayed discharge of the patient [6]. 

The exact cause of shivering under spinal 
anaesthesia is not well understood. Spinal 
anaesthesia prevents peripheral vasoconstriction 
and increases cutaneous heat loss. The threshold 
for vasoconstriction and shivering is decreased by 
0.6°C above the level of block and this reduction 
is directly proportional to the number of segments 

 
blocked [7, 8]. Spinal anaesthesia causes 
redistribution of heat from core (below the level of 
block) to periphery due to spinal induced 
vasodilatation [3]. All these factors under spinal 
anaesthesia cause shivering and predispose 
patients to hypothermia. Other causes of shivering 
include- pre existing fever or septicemia, cold 
temperature of operation theatre, rapid infusion of 
cold or contaminated IV fluids, drug allergies, 
blood transfusion reactions, etc.

The various treatment modalities to control 
shivering include pharmacological and non 
pharmacological methods. The non pharmaco-
logical methods include use of heaters, warming 
blankets, radiant heat, forced air warmers, infusing 

 
warm IV fluids, etc [9-11]. Pharmacotherapy still 
remains the most widely accepted method for 
controlling shivering because of the ease in 
availability of various drugs which are cheap and 
inexpensive.

Various pharmacological interventions including 
pethidine, tramadol, butorphanol, clonidine, 
ondensetron, ketamine, doxapram, etc have been 
tried in control of shivering [12-14]. As all the 
available drugs to control shivering have various 
adverse effects, still there is no single well 
accepted drug for control of shivering.

Over the past few years, tramadol has gained 
popularity and is most widely used drug to control 
shivering after spinal anaesthesia. But use of 
tramadol is associated with many side effects like 
nausea, vomiting and dizziness which are 
unpleasant for the patient [15]. Butorphanol, an 
easily available opioid, is commonly used as an IV 
analgesic agent but there are very few studies 
demonstrating its use for control of shivering.

Hence, in search of a more safer, effective and 
faster acting drug, we have conducted this study to 
compare the efficacy, potency, response time, 
hemodynamic alterations, and adverse effects of 
intravenously administered tramadol and 
butorphanol for relief of shivering occurring 
during spinal anaesthesia.

Material and Methods:

After obtaining Institutional Ethics Committee 
approval and written/informed consent from 
patients, we performed this prospective, 
randomized comparative study in cases of both 
genders between 20 to 50 years of age from July 
2014 to May 2016. Patients of American Society 
of Anaesthesiologists Physical Status (ASA) I-II, 
posted for procedures (lower abdominal, uro-
genital, orthopaedic and gynaecological) under 
spinal anaesthesia, who developed shivering 
during the intra operative period were included in 
the study. Patients with fever, hypo or 
hyperthyroidism, morbid obesity drug allergy, 
compromised cardiopulmonary functions and 
neuromuscular diseases were excluded.

Patients were shifted to the pre-operative room 
and were preloaded with 500ml of Ringers lactate 
solution at room temperature. Patients were then 
shifted to the operation theatre and standard 
monitors were attached and baseline parameters 
like Heart Rate (HR), Electrocardiogram (ECG), 
Oxygen Saturation (SPO ), Respiratory Rate (RR) 2

and Blood Pressure (BP) were recorded. Baseline 
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temperature was recorded using a mercury 
thermometer in the axilla placed in the vicinity of 
the axillary artery. Operation theatre temperature 

owas maintained at 22-25 C. All patients included 
in the study were premedicated with tablet 
Diazepam 5mg on the night before surgery. All 
patients in our study received spinal anaesthesia in 
sitting or lateral position using 25G Quinke 
needles via midline approach in the L3-L4 
intervertebral space under strict aseptic 
precautions. Following free flow of CSF, 15-
20mg of 0.5% Bupivacaine (hyperbaric) was 
injected depending on the duration and type of 
surgery (3-4ml). All patients were adequately 
covered with surgical drapes. No other warming 
device was used. 

100 patients who developed shivering after 
administering spinal anaesthesia were included in 
the study and data was recorded from patients who 
continued to shiver for at least 2 minutes. 
Shivering of grades 2 and above as per the Scale of 
Shivering was considered to require treatment. 
The intensity of shivering was graded on the 
following scale [16].

When patients developed shivering of above 

mentioned grades for a minimum period of 2 

minutes, the axillary temperature was recorded at 

the onset of shivering and they were randomly 

allotted by draw of lots method, to one of the two 

study groups of fifty each: Group B - Butorphanol 

group (1mg) and Group T - Tramadol group 

(50mg).

The study drug was then administered slowly 

intravenously (over 30 seconds) as per the allotted 

group. The time from drug administration till the 

patient stopped shivering was accurately noted 

(using a stopwatch). Response to the drug was 

assessed as: Success (absence of shivering or Null 

(shivering intensity not controlled). Patients were 

monitored for- grade of shivering, temperature, 

heart rate, oxygen saturation, respiratory rate and 

blood pressure at intervals of 1 minute for the first 

5 minutes and thereafter 10, 20 and 30 minutes till 

the cessation of shivering. Patients were closely 

monitored for failure of the drug, recurrence of 

shivering, sedation score and side effects such as 

nausea, vomiting, pruritis, respiratory depression, 

bradycardia and hypotension. Respiratory 

depression was defined as respiratory rate less 

than 8 per min and bradycardia as heart rate below 

20% of baseline. Level of sedation was assessed 

using the following scale- Grades of sedation [17]
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Grade Clinical Signs

0 No shivering 

1 Piloerection, peripheral vaso-
constriction, peripheral cyanosis 
without other cause but without 
visible muscular activity. 

2 Visible muscular activity confined to 
one muscle group 

3 Visible muscular activity in more 
than one muscle group 

4 Gross muscular activity involving 
the entire body 

Grade Sedation

0 Alert

1 Arouse to voice

2 A r o u s e  w i t h  g e n t l e  t a c t i l e  
stimulation

3 Arouse with vigorous tactile 
stimulation

4 No awareness
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Injection Ondensetron 4mg was administered 
intravenously to patients who developed nausea 
and vomiting. Treatment that stopped shivering 
was considered to be successful. Episodes of 
recurrence or incomplete control were treated 
with active warming measures using convection 
heaters, infusing moderately warm fluids or 
multimodal therapy (Injection Promethazine 
25mg, Injection Pheniramine maleate 10 mg) and 
the test drug was considered unsuccessful.

Statistical Analysis:
Demographic profiles and vital parameters were 
expressed as mean ± standard deviation. 
Statistical analysis was done by using descriptive 
and inferential statistics using Chi square test and 
Student's unpaired t test. Software used in the 
analysis were SPSS 17.0 version, EPI-INFO and 
GraphPad Prism 5.0 and p < 0.05 is considered as 
level of significance.

Results:
Patients of both the groups were comparable with 
no significant difference regarding demograhic 
profile, ASA grading and duration of surgery 
(Table 1). The patients of both the groups were 
comparable with respect to the grade of shivering 
(Table 2). None of the patients of either group had 
shivering of grade 4. 
There was a significant fall in the axillary 
temperature during shivering in both the groups as 
compared to the baseline temperature (Table 3).

All patients were relieved of shivering in 
butorphanol group, 58% within 1 min, 82% within 
3 min and 100% within 5 min. In tramadol group, 
32% within 1 min, 60% within 3 min, 98% within 
5 min and 2% of patients had no relief. There was a 
statistically significant difference in the relief of 
shivering at 1 min among both the groups. Both 
butorphanol and tramadol were found to be 
equally effective after 5 min (Table 4). The 
recurrence of shivering occurred after 30 min in 5 
patients (10%) in butorphanol group and 3 patients 
(6%) in tramadol group which was statistically not 
significant (Table 5). All the patients remained 
haemodynamically stable throughout the study 
period and no statistically significant difference 
was noted in heart rate, mean arterial pressure and 
respiratory rate between both the groups (Table 6). 
The incidence of nausea and vomiting were found 
in 8 patients (16%) and 6 patients (12%) 
respectively in tramadol group as compared to 
none in butorphanol group which was statistically 
significant. One patient in butorphanol group 
complained of pruritis as compared to none in 
tramadol group (Table 7).
All patients in both the groups were assessed for 
sedation 5 mins after giving the study drug. We 
observed that butorphanol group is associated 
with statistically significant higher sedation 
scores. None of the patients in either of the groups 
had sedation score of 4 (Table 7).
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Patient variables Group T Group B P value

Age (years) 36.84±8.33 36.20±7.74 NS
0.36, 

Sex (M/F) 32/18 30/20 0.68, NS

Weight (kg) 58.14±7.98 57.46±8.63 0.93, 
NS

ASA Status (I/II) 27/23 24/26 0.54, 
NS

Duration of Surgery (min) 76.16±15.84 74±18.18 0.58, NS

Table 1: Demographic Profile of Patients in Both Groups

NS - Non-significant
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Group Grade 2 Grade 3 2
c -value p-value

Group T(n=50) 27(54%) 23(46%)
0.72

0.39

Group B(n=50) 24(48%) 26(52%) NS
 p>0.05

Groups Baseline
(pre shivering)

Mean ± S.D.

During shivering
Mean ± S.D.

Post-shivering
Mean ± S.D.

Group T 98.36±0.40 96.91±0.39
S(t=22.97, p-value=0.0001, )

98.47±0.38
NS(t=1.33, p-value=0.18, , p>0.05)

Group B 98.44±0.38 96.88±0.46
S(t=20.40, p-value=0.0001, )

98.51±0.39                                  
NS(t=1.08, p-value=0.28, , p>0.05)

Table 2: Shivering Grade in Both the Groups

Table 3: Mean Data of Fluctuations in Axillary T (°F) Observed at Different Time Intervals 
in Both Groups

Relief after injecting the drug Group T(n=50) Group B(n=50) 2
c -value

Within 1 min(0-60sec) 16(32%) 29(58%) 13.66
S

p=0.002, 

Between 1 to 3 min(61-180sec) 14(28%) 12(24%) 0.41
NS

p=0.51, 

Between 3 to 5 min(181-300sec) 19(38%) 9(18%) 9.92
Sp=0.0016, 

Between 5 to 10 min(301-600sec) 0 0 0

Between 10 to 20 min(600-1200sec) 0 0 0

No relief at all 1(2%) 0 2.02
NSp=0.15, 

Table 4: Time Taken for Relief of Shivering after Giving Study Drugs

NS - Non-significant

S - Significant; NS - Non-significant

S - Significant; NS - Non-significant
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Group No. of patients 2
c -value

Group T 3(6%)
NS

1.08, p=0.29, 
Group B 5(10%)

Table 5: Recurrence of Shivering

Tramadol Butorphanol

Time Heart rate  
(per min)

MAP 
(mm of Hg)

RR 
(per min)

Heart rate
(per min) 

MAP
(mm of Hg)

RR
(per min)

Pre-shivering 87.36±11.18 87.62±3.18 15.16±1.59 84.66±8.74 87.42±3.43 15.72±1.55

Intra- shivering 87.42±11.16 87.84±3.09 15.34±1.50 84.68±8.70 87.60±3.41 15.88±1.45

Post- shivering 86.96±10.53 87.54±3.46 15.20±1.69 84.04±8.63 86.52±3.37 15.68±1.26

Table 6: Haemodynamic Parameters in Patients of Both Groups

P > 0.05 

Side effects Group T Group B 2c -value p-value

Nausea 8 (16%) 0 17.39 S
0.0001, 

Vomiting 6 (12%) 0 12.77 S0.0004, 

Pruritis 0 1(2%) 2.02 NS0.15, 

Sedation score (0/1/2/3) 41/9/0/0 26/10/8/6 17.41 S
0.0006, 

Bradycardia and hypotension 0 0 – –

Table 7: Incidence of Side Effects

NS - Non-significant

S - Significant; NS - Non-significant



 Journal of Krishna Institute of Medical Sciences University 63ÓÓ

Discussion:

Shivering presents as a common perioperative 

problem causing increased metabolic demands, 

tachycardia and hypertension. It also interferes 

with routine monitoring like ECG, blood pressure 

and pulse oximerty. Shivering is seen 

approximately 40-60% after volatile anesthetics 

[1]. It has also been observed that around 30% of 

patients under epidural anaesthesia develop 

shivering [2].

Intra and post operative shivering is distressing 

and unpleasant experience for the patient. The 

exact mechanism of shivering during spinal 

anaesthesia is not very clear. The possible reasons 

could be internal redistribution of heat from core 

to periphery, impaired central thermoregulatory 

mechanisms, peripheral vasodilatation and heat 

loss to the environment [3].

Risk factors for hypothermia under spinal 

anaesthesia are ageing, cold temperature of 

operation theatre, cold IV fluid, duration of 
 surgery and level of sensory block and the rate of 

IV fluid infusion [8, 18]. In our study we have tried 

to minimize the effects of these risk factors by- 

including patients of age between 20-50 years, 

maintaining operation theatre temperature at 22-

25°, infusing IV fluids at room temperature and at 

the rate of 2-4ml/kg/hour, keeping the duration of 

surgery to 90 minutes and keeping the level of 

sensory block around T6. 

There are various non-pharmacological and 

pharmacological methods to decrease shivering 

and reduce body heat loss. Pharmacological 

agents are still the most popular mode for 

treatment of post anaesthetic shivering because of 

their easy availability and cost effectiveness.

Various neurotransmitter pathways are involved 

in shivering like opioids, alpha 2 adrenergic, 

anticholinergic and serotenergic receptors [1]. So 

drugs acting on these systems are used to control 

shivering. Pharmacological methods do not raise 

the body temperature but resets the shivering 

threshold to a lower level, which leads to 

decreased rigors and its frequency. Various drugs 
 

like opioids (eg. pethidine, nalbuphine, tramadol 

or butorphanol) [19, 20] clonidine [21], doxapram 

[12], ketanserin [12], ondensetron [20], nefopam 

[12], ketamine[13] etc.; have been used in the 

treatment of shivering.

Tramadol is an opioid receptor agonist with 

maximum action on the u- opioid receptors. It 

prevents shivering by inhibiting the reuptake of 

norepinephrine and serotonin, hence activating 

the descending inhibitory spinal pathways. The 

antishivering effect of tramadol is mediated via 

serotonergic or noradrenergic receptor or both 
 [22].The efficacy of tramadol to control shivering 

is well established [23]. The main adverse effect 

with the use of tramadol is nausea and vomiting 

[15, 24].

Butorphanol is an opioid analgesic which has 
 

action on both µ and opioid receptors [20]. Butor-

phanol is agonist at receptors. The stimulation of 

receptors seems a likely antishivering action of 

butorphanol. It has not gained much popularity for 

routine use in treatment of shivering as very few 

studies regarding its use as an anti-shivering agent 

are available. Routinely butorphanol is used as an 

IV opioid analgesic, but its role in treatment of 

shivering is not well documented in literature.

We found that during shivering there was 

statistically significant fall in axillary temperature 

in both the groups. This was in accordance with 

the observations made by Saini and Mullick [25] 

and Attal et al. [1].
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All the patients were relieved of shivering after 

giving butorphanol. 58% within 1 min, 82% 

within 3 min and 100% within 5min. Whereas 

tramadol relieved shivering in 98% of patients out 

of which 32% within 1 min, 60% within 3 min and 

98% within 5 min. 2% i. e. single patient who 

received tramadol had no relief at all. On 

comparing both these groups, butorphanol was 

found to be more effective in controlling shivering 

within 1 min and this was found to be statistically 

significant. Both the drugs tramadol and 

butorphanol were found to be equally effective to 

control shivering at the end of 5 mins. Joshi et al. 
 

[20] also found similar results where within 1 min 

66.66% of patients in butorphanol group and 

46.15% of patients in tramadol group were 

relieved of shivering. They further observed that 

at the end of 5 min 100% patients in butorphanol 

group and 92.3% patients in tramadol group were 

relieved of shivering. They also found that 7.7% 

of patients in tramadol group were not relieved at 

all from shivering. Another study done by Bansal 

and Jain [26] also found similar difference in 

butorphanol (83%) and tramadol (73%) in respect 

of complete cessation of shivering. They also 

found that butorphanol acts faster (1.8±0.5 min) 

than tramadol (2.1±1.0 min) to control post spinal 

shivering.

In our study there were no haemodynamic 

alterations after treatment with either tramadol or 

butorphanol. The results were comparable with 

the study done by Maheshwari et al. [17]

Shivering reappeared after 30 min in 10% of the 

patients in butorphanol group as compared to 6% 

in tramadol group which was statistically not 
 significant. Maheshwari et al. [17] have observed 

a higher rate of recurrence with butorphanol as 

compared to tramadol (20% versus 8% 

respectively).

We found that butorphanol causes significant 

grade 2 and grade 3 sedation (28%) as compared 

to tramadol (0%). This was comparable to 

observations made by Joshi et al. [20] and Bansal 

and Jain [26].

In our study we found that tramadol had a 

potential to cause side effects like nausea and 

vomiting. The incidence of nausea (16%) and 

vomiting (12%) is higher with tramadol as 

compared to butorphanol. These findings were 

similar to the findings of other researchers like 

Shukla et al. [15], Mittal et al. [24] and Mohta et 

al. [27] who compared tramadol with other drugs 

having anti-shivering property. In butorphanol 

group, none of the patients had nausea and 

vomiting. The results were comparable with 

studies done by Saini and Mullick [25]. One 

patient (2%) in butorphanol group had pruritis as 

compared to none in tramadol group. This was 

comparable with the study done by Joshi et al. 

[20] They found 6.67% of patients receiving 

butorphanol had itching. 

Conclusion:

We conclude that both of the study drugs, 

tramadol and butorphanol are effective to control 

shivering after spinal anaesthesia. The use of 

butorphanol is associated with higher recurrence 

of shivering but is statistically not significant. 

Butorphanol is better as compared to tramadol in 

treating shivering under spinal anaesthesia 

because of its quicker onset of action, higher 

success rate and fewer side effects. 
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