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Abstract:  
Introduction: Shivering is one of the most common complications of the central neuraxial blockade due to im-
pairment of thermoregulatory control. Many agents have been used to eliminate post – op shivering such as me-
peridine, tramadol, ketanserine, clonidine, Propofol, physostigmine, nefopam, dexamethasone, magnesium sul-
fate, & fentanyl.  
Aims: the aim is to study the efficacy between dexmedetomidine and tramadol in preventing shivering post sub 
arachnoid block. 
Methods and Materials: A Prospective, randomized study, Group T patients received inj. Tramadol0.5mg/kg 
diluted in100mlnormal saline & Group D received inj. Dexmedetomidine 0.5µg/kg diluted in 100ml normal 
saline, both drugs were infused over a time period of 5mins before giving spinal anaesthesia. 
Result: The mean shivering score in Group D was 0.4±.21 at T0 interval, the mean shivering score in Group T 
was 0.13± 0.34 at T0 interval. After 2hrs the shivering score was 0.02±0.15 in Group D & 0.11±0.32 in Group 
T. Both drugs dexmedetomidine & tramadol were effective in preventing shivering after spinal anaesthesia. 
Keywords: Tramadol, Dexmedetomidine, Shivering, Subarachnoid Block, Haemodynamic Stability. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

Spinal anaesthesia is widely used as a safe anaes-
thetic technique for both elective and emergency 
operations. Shivering is one of the most common 
complications of the central neuraxial blockade due 
to impairment of thermoregulatory control, report-
ed in 19%-33% of the patient sunder going surgery 
under spinal anaesthesia [1].Post anaesthetic shiv-
ering is defined as an involuntary, spontaneous, 
rhythmic oscillating tremor like muscle hyperactiv-
ity that increases metabolic heat production upto 
600%aftergeneralorregionalanaesthesia [2]. Shiver-
ing is an important complication of hypothermia. 
The processing of thermoregulatory response has 
three components: Afferent thermal sensing, Cen-
tral regulation & efferent responses. Together they 
work to maintain normal core body temperature 
[3]. Though hypothalamic thermoregulation re-
mains intact during regional anaesthesia, it is asso-
ciated with greater heat loss than general anaesthe-
sia which is attributed to various reasons like ab-
normal heat loss due to vasodilatation, impairment 
of shivering in the area of block& rapid intravenous 
infusion of cold fluids [4]. Spinal anaesthesia im-
pairs the thermoregulatory system by inhibiting 
tonic vasoconstriction, which plays important role 
in regulation of temperature [5]. 

There are various methods available to control 
shivering during anaesthesia which includes the 
non - pharmacological methods & pharmacological 
methods using drugs which have anti-shivering 
properties. The non - pharmacological methods 
using equipments to maintain normal temperature 
of the body are effective but expensive and lack 
practicality [6]. Pharmacological agents remain the 
most popular mode of treatment of shivering. Many 
agents have been used to eliminate post – op shiv-
ering such as meperidine, tramadol, ketanserine, 
clonidine, Propofol, physostigmine, nefopam, dex-
amethasone, magnesium sulfate, & fentanyl [7] 

Tramadol Hydrochloride, a µ-opioid receptor ago-
nistic drug has a modulatory effect on central mon-
oaminergic pathways & thus inhibits the neuronal 
uptake of noradrenaline/ serotonine & encourages 
5HT3 secretion which resets the body temperature 
regulating centre [8]. Dexmedetomidine, a potent 
α2 adrenergic receptor agonist, has been used as a 
sedative agent and is known to reduce the shivering 
threshold. It acts by decreasing the vasoconstriction 
and shivering thresholds [9]. 

Aims 

Hence the aim is to study the efficacy between 
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dexmedetomidine and tramadol in preventing shiv-
ering post sub arachnoid block. 

Methods 

The study protocol and informed consent form 
were submitted to the ethical committee. Study was 
done & data was collected during the study period 
of 18 months from JULY 2020 to JULY 2021 at 
JLNMCH Bhagalpur. The study was conducted on 
patients of ASA GRADE1 & 2 of either sex be-
tween the age group of 18-60yrsposted for elective 
lower abdominal & lower limb surgeries requiring 
sub arachnoid block. There were divided 2 groups 
comprising of 45 patients in each group. 

Inclusion Criteria: Patient age between18-60yrs, 
with ASA grade 1 &2, whose height is in between 
150cms to175cms. 

Exclusion Criteria: ASA grade 3 & 4, Age >60 
yrs or <18 yrs, Hypersensitivity to drugs. 

A written and informed consent for the subarach-
noid block was taken and the patients were ex-
plained that she/he is a part of the study. Patients 
were randomly allocated into two groups. Patients 
of the group T received intravenous tramadol 
0.5mg/kg in 100ml saline & patients of group D 
received intravenous dexmedetomidine 0.5µg/kg in 
100 ml saline 5 min prior to sub arachnoid block. 

The operating room temperature was kept at 24-
25°C. IV fluids are being administered at the room 
temperature & anaesthetic equipments and emer-
gency drugs were kept ready at hand. Then the 
study drugs were injected 5mints prior to giving 
spinal anaesthesia. 

Before starting the case, routine check of the anaes-
thesia machine was done. All patients are covered 
with 1 layer of surgical drapes over chest, thighs & 
calves during the operation, and then one cotton 
blanket over entire body post operatively. No other 
warming devices are used. After taking a short his-
tory from the patient, an intravenous cannula of 
size 18G was placed on the vein of left or right 
forearm. Noninvasive blood pressure, ECG leads, 
SpO2 monitor were placed and preoperative vitals 
(BP, HR, and SpO2) were noted. Injection 
ranitidine 50mg intravenous and Injection metoclo-
pramide was given intravenously to the patients as 
premedication. 

Patients were positioned in sitting posture and after 
antiseptic dressing and draping, a 25G Quinkes 
needle was inserted in L3-L4 inter-vertebral space 
and hyperbaric bupivacaine 0.5% 2.5ml was ad-
ministered intrathecally. Thereafter patient was 
been placed in supine position. Blood pressure 

monitoring was done every 3mints by NIBP moni-
tor. 

The MAP (NIBP), HR, SPO2, Shivering, sedation 
score were recorded at each interval of 0, 15, 30, 
45, 60, 75, 90, 105, 120 mints. 

Scoring for shivering graded with 5-point scale 
validated by Crossly and Mahajan were; 

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 

4=whole body shivering 

Level of sedation was assessed by means of Ram-
say sedation scale; 

1 Point =worried, agitated or unpeaceful 

2 point=co-operative, oriented and calm 

3 point=responds to oral warnings 

4 point= snoozing, gives lively response to hitting 
between the eye brows or loud noise 

5 point= snoozing, slowly responds to hitting 
between eyebrows or loud noise 

6 Point= snoozing, no response. 

Nausea and vomiting; the presence of nausea or 
vomiting was measured on a 3 point scale with 1 
indicating – no nausea, 2- only nausea no vomiting, 
3-vomiting. 

Statistical Analysis 

Chi-square/ Fisher Exact test has been used to find 
the significance of study parameters on categorical 
scale between two groups. 

All statistical tests with P value <0.05 was taken as 
significant 

Results 

This present study was done on 90 patients who 
underwent elective lower abdominal or lower limb 
surgeries under spinal anaesthesia. They were di-
vided into two groups, each group comprising of 45 
patients. 

Group T patients received inj. Tramadol 0.5mg/kg 
diluted in 100ml normal saline & Group D received 
inj. Dexmedetomidine 0.5µg/kg diluted in 100ml 
normal saline, both drugs were infused over a time 
period of 5mins before giving spinal anaesthesia.
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Table1: Comparing Age, Height, Weight among two study groups 
Variable Tramadol Dexmedetomidine t-

value 
P-value 

N Min. Max. Mean SD N Min. Max. Mean SD 
Age(years) 45 30 57 44.5 8.3 45 28 59 41.5 8.6 1.7 0.09 
Height(cms) 45 150 174 161.2 6.5 45 152 170 159.6 4.6 1.4 0.17 
Weight(kg) 45 50 77 60.3 6.9 45 50 77 59.4 5.5 0.7 0.50 

Table 2: Comparing MAP (mmHg) in between two groups of the patients. 
 
MAP 

Group  
t-
value 

 
P-
value 

Dexmedetomidine Tramadol 
N Min Max Mean SD N Min Max Mean SD 

atT0 45 75 102 87.29 7.00 45 74 102 86.73 6.90 -0.38 0.71 
atT1 45 77 97 87.00 5.21 45 77 97 86.96 5.24 -0.04 0.97 
atT2 45 75 98 87.31 4.69 45 75 98 87.36 4.67 0.05 0.96 
atT3 45 76 98 86.22 4.16 45 76 98 86.16 4.27 -0.08 0.94 
atT4 45 78 96 85.89 3.86 45 76 96 85.80 3.97 -0.11 0.91 
atT5 45 79 96 86.69 3.49 45 79 96 86.69 3.49 0.00 1.00 
atT6 45 81 96 87.71 3.24 45 81 96 87.69 3.15 -0.03 0.97 
atT7 45 80 93 87.58 3.63 45 80 93 87.53 3.62 -0.06 0.95 
atT8 45 78 94 87.22 3.75 45 78 94 87.22 3.75 0.00 1.00 

Mean arterial pressure at the time of infusion was 87.29 ±7 and 86.73±6.90 in group D and group T respective-
ly. A sit was seen in SBP and DBP, there was a clinically and statistically insignificant (p>0.05) change in MAP 
in group D i.e.87±5.21mm Hg at T1 when compared to group T which was found to be 86.96±5.24mmHg. 

Table 3: Comparison of HR (bpm) in between two study groups 
HR Group  

t-value 
 
P-value Dexmedetomidine Tramadol 

N Min Max Mean SD N Min Max Mean SD 
At T0 45 66 104 80.31 10.35 45 66 104 80.36 10.44 0.02 0.98 
At T1 45 64 99 80.6 9.06 45 64 99 80.64 9.06 0.02 0.98 
At T2 45 66 99 80.24 7.76 45 66 99 80.2 7.76 -0.03 0.98 
At T3 45 68 92 79.42 6.13 45 68 92 79.42 6.14 0 1 
At T4 45 67 98 79 7.31 45 68 98 79.02 7.32 0.01 0.99 
At T5 45 65 91 79.09 7.4 45 65 91 79.09 7.4 0 1 
At T6 45 64 92 78.69 6.69 45 64 92 78.62 6.66 -0.05 0.96 
At T7 45 64 101 79.73 10.02 45 65 101 79.8 10 0.03 0.97 

At T8 45 66 100 79.71 9.35 45 66 100 79.78 9.36 0.03 0.97 
At T0 mean heart rate in group D was found to be 80.31±10.35 and in group T80.36±10.44. After giving SAB 
there was in significant reduction in mean heart rates at all time intervals in both groups. 

Table 4: Comparison of shivering score in between two study drugs 
Shivering score Group Z- 

value 
P- 
value Dexmedetomidine Tramadol 

N Min Max Mean SD N Min Max Mean SD 
At T0 45 0 1 0.04 0.21 45 0 1 0.13 0.34 -1.47 0.14 
At T1 45 0 1 0.16 0.37 45 0 1 0.16 0.37 0.00 1.00 
At T2 45 0 1 0.16 0.37 45 0 1 0.16 0.37 0.00 1.00 
At T3 45 0 3 0.20 0.63 45 0 1 0.16 0.37 -0.47 0.64 
At T4 45 0 2 0.09 0.36 45 0 1 0.18 0.39 -1.54 0.12 
At T5 45 0 1 0.11 0.32 45 0 1 0.11 0.32 0.00 1.00 
At T6 45 0 1 0.02 0.15 45 0 1 0.07 0.25 -1.02 0.31 
At T7 45 0 1 0.02 0.15 45 0 1 0.09 0.29 -1.37 0.17 
At T8 45 0 1 0.02 0.15 45 0 1 0.11 0.32 -1.68 0.09 

The mean shivering score in Group D was 0.4±.21 at T0 interval whereas the mean shivering score in Group T 
was 0.13± 0.34 at T0 interval. At the end of time of observation i.e. after 2 hrs the shivering score was 0.02 ± 
0.15 in Group D & 0.11±0.32 in Group T. The variations in shivering score was insignificant in between the 
groups of Tramadol & Dexmedetomidine i.e. at T8, P= 0.09. 
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Figure1: Distribution of shivering score at various time intervals in both the groups. 

 
Table 5: Comparison of Sedation score in between two study groups 

Sedation Score Group  
Z-
value 

 
P-value Dexmedetomidine Tramadol 

N Min. Max Mean SD N Min Max Mean SD 
At T0 45 1 2 1.78 0.42 45 1 2 1.27 0.45 -4.83 <0.001 
At T1 45 1 3 1.87 0.59 45 1 2 1.29 0.46 -4.59 <0.001 
At T2 45 1 3 2.00 0.52 45 1 2 1.18 0.39 -6.53 <0.001 
At T3 45 1 3 2.07 0.33 45 1 2 1.27 0.45 -6.92 <0.001 
At T4 45 2 3 2.18 0.39 45 1 2 1.51 0.51 -5.71 <0.001 
At T5 45 2 3 2.20 0.40 45 1 2 1.53 0.50 -5.64 <0.001 
At T6 45 2 3 2.13 0.34 45 1 2 1.53 0.50 -5.48 <0.001 
At T7 45 2 3 2.11 0.32 45 1 2 1.47 0.50 -5.84 <0.001 
At T8 45 2 3 2.13 0.34 45 1 2 1.56 0.50 -5.34 <0.001 

 
The mean sedation score at time interval T1 was 
recorded as 1.87±.59 in Group D & the mean in 
Group T was recorded as 1.29±0.46. There was 
significant variation in sedation score in between 
the groups (p<0.05) i.e. 0.001.3 was the maximum 
score seen in of Dexmedetomidine group. 

Discussion 

Shivering is known to be a frequent complication in 
patients undergoing surgery under neuraxial anes-
thesia. The possible mechanisms of shivering dur-
ing spinal anaesthesia include impairment of cen-
tral thermoregulation, heat loss to the environment 
& internal redistribution of body heat. Potential risk 
factors for hypothermia in spinal anaesthesia in-
clude level of sensory block, Ageing, IV solutions 
and temperature of the operation theatre. 

In this study it was found that the efficacy of dex-
medetomidine in the treatment of post- SA shiver-
ing in adults and compared its efficacy with tra-
madol for the treatment of shivering after SA in 
patients undergoing various elective surgeries. 

Although tramadol is an established drug in the 
treatment of shivering, in this study, we found that 
dexmedetomidine is equally effective as tramadol 
in treating post -SA shivering. In our study inci-
dence of shivering was maximum at T1 &T2 in 

Group D whereas the incidence of shivering was 
maximum at T4 in Group T with no significance 
difference between the two group at any point of 
time (P>0.05). Similar findings was seen in the 
study by Neeharika Arora,[10] Bozgeyik et al[11]. 

Kundra et al [13] concluded that there was no sta-
tistically significant variation with respect to 
SBP/DBP among groups of tramadol and dexme-
detomidine which was similar to my study where 
variation in SBP/DBP among both groups was sta-
tistically insignificant (P>0.05). In the contrary 
Jinguo Wang study found dexmedetomidine was 
associated with higher incidence of hypotension 
and bradycardia. 

Lim fern [12] have found there was significant in-
cidence of bradycardia and hypotension in dexme-
detomidine group, which was not found in my 
study and this variation, could be explained by 
small sample size. 

In study conducted by Jinguo Wang [14], the inci-
dence of sedation of dexmedetomidine was signifi-
cantly higher than that of tramadol (RR=2.48; 
95%CI [1.32,4.65], P=0.005, I2 = 82%) In my 
study only the patients who were in Group D re-
mained cooperative, orientated, tranquil and could 
respond to commands, in contrast to Group T 
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where the patents were not significantly sedated 
and these findings were similar to the results ob-
tained in the study conducted by Elvan et al, Lim 
Fern et al [12]. The highest incidence of sedation 
was found to be 88% in this study which is almost 
similar to the finding of study done by Maheshwari 
et al. Postoperative nausea and vomiting (PONV) is 
a very unpleasant experience for the patient. Post-
operative vomiting/retching can lead to rare but 
serious medical complications, such as aspiration 
of gastric contents, suture dehiscence, esophageal 
rupture, subcutaneous emphysema, or pneumotho-
rax. PONV may delay discharge from PACUs and 
can be the leading cause of unexpected hospital 
admission after ambulatory anesthesia. The study 
done by Mahesh Sharma, Kalpana Kharbuja, Bi-
kash Khadka [3], regarding the side effects of tra-
madol concluded that tramadol group had signifi-
cant number of nausea or vomiting episodes 
(P=0.001) which was similar in my study where 
P=0.001.The study by Kundra et al [13], had found 
that the incidence of nausea was highly significant 
in tramadol group compared to the dexmedetomi-
dine group (P < 0.001). Similarly, the incidence of 
vomiting was significantly higher in the tramadol 
group compared to dexmedetomidine group (P = 
0.041). Tramadol had more nausea or vomiting 
when compared to dexmedetomidine. Similarly in a 
study conducted by Jinguo Wang, Zaitang Wang, 
Junyan Liu & Na Wang 4 out of 332 patients re-
ceiving dexmedetomidine experienced nausea, and 
80 out of 332 patients receiving tramadol experi-
enced nausea. There were 342 patients receiving 
dexmedetomidine (1 with vomiting) and 342 pa-
tients receiving tramadol (41 with vomiting). Dex-
medetomidine had lower incidences of nausea and 
vomiting than tramadol (Nausea: RR = 0.10;95% 
CI [0.05,0.19], P<0.00001, I2=48%; Vomiting: 
RR=0.13;95% CI[0.06,0.30], P<0.00001, I2=0%), 
which was similar finding in my study where the 
mean nausea & vomiting score of Group D at T1 
was measured as1± 0.00& nausea & vomiting score 
of Group T was recorded as 1.20±.40. Nausea & 
vomiting score was statistically significant in be-
tween the study groups (<0.05). Hence incidence of 
nausea and vomiting was significantly higher in the 
tramadol group compared to dexmedetomidine 
group in my study. Thus from my study we can say 
that both the study drugs i.e. dexmedetomidine & 
tramadol were effective in preventing shivering 
after spinal anaesthesia as long as side effects & 
cost effectiveness and availability is kept in mind. 

Conclusion 

Spinal anaesthesia or sub arachnoid block is the anaes-
thesia of choice worldwide in emergent or non-
emergent surgeries, owing to its ease of administration 
and the avoidance of several side effects of giving 
general anaesthesia to a patient. Shivering is one of the 
concerned side effects of spinal anaesthesia which 
could be prevented by using many non- pharmacologi-
cal & pharmacological measures. Among the various 
pharmacological drugs. In this study we compared the 
efficacy of tramadol & dexmedetomidine to prevent 
shivering in patients after giving spinal anaesthesia. 
Even though the maximum incidence of shivering was 
less in Group D at a particular time interval, the differ-
ence between the two groups were statistically insig-
nificant. There was no significant variation in the hae-
modynamics of both the groups. Patients in the dex-
medetomidine group remained more sedated without 
respiratory depression having p value as 0.001atall-
timeintervalswhereaspatientsinthetramadol group had 
more incidence of nausea and vomiting which was 
statistically significant with the p value of 0.001. 
Therefore we can conclude that both the study drugs 
i.e. dexmedetomidine & tramadol were effective in 
preventing shivering after spinal anaesthesia as long as 
side effects & cost effectiveness and availability is kept 
in mind. 
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