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Background: Shivering associated with spinal anaesthesia is very 

uncomfortable and at times it is described as a worse sensation than surgical 

pain. This study evaluates the efficacy of intravenous dexmedetomidine and 

tramadol for the prevention of post-anaesthesia shivering in patients undergoing 

elective surgeries under subarachnoid block (SAB).  

Materials and Methods: A total of 100 patients scheduled for elective lower 

abdominal and lower limb surgeries under SAB were randomly allocated into 

two groups: Group D (dexmedetomidine) and Group T (tramadol). The primary 

outcome was the incidence of post-anaesthesia shivering, while secondary 

outcomes included the severity of shivering, the onset of shivering, and the need 

for additional interventions. Both groups were monitored for vital signs, adverse 

effects, and the duration of postoperative recovery. In Group D, patients 

received intravenous dexmedetomidine at a dose of 0.5 µg/kg, administered 

over 10 minutes before SAB, while Group T received a dose of 0.5mg/kg 

intravenous tramadol. 

 Results: The results demonstrated a significantly lower incidence of shivering 

in the dexmedetomidine group compared to the tramadol group (p < 0.05). 

Additionally, the severity of shivering was markedly reduced in the 

dexmedetomidine group, with a faster onset of action and longer duration of 

effect. Few adverse effects were observed in both groups, with sedation being 

slightly more prevalent in the dexmedetomidine group. However, both drugs 

were well-tolerated, and the patients in both groups did not require additional 

interventions for shivering. 

Conclusion: This study concludes that intravenous dexmedetomidine is more 

effective than tramadol in preventing post-anaesthesia shivering following 

elective surgeries under SAB. Dexmedetomidine not only significantly reduces 

the incidence and severity of shivering but also provides a longer duration of 

action with minimal adverse effects. Based on these findings, dexmedetomidine 

could be considered a superior option for shivering prophylaxis in such clinical 

settings. 

Keywords: Dexmedetomidine, tramadol, post-anaesthesia shivering, 

subarachnoid block, elective surgery, randomized clinical trial, efficacy, 

prevention, postoperative recovery. 
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INTRODUCTION 
 

Shivering is a common and often uncomfortable 

event after spinal anaesthesia, affecting a significant 

portion of patients undergoing surgery. It is defined 

as an involuntary, repetitive movement of skeletal 

muscles, typically in response to cooling of the 

body.[1] Post-anaesthesia shivering occurs in 

approximately 40-70% of patients following 

neuraxial anaesthesia, with a range of contributing 

factors that can complicate recovery. Shivering is not 

only uncomfortable but can lead to several 

complications including increased oxygen 

consumption, higher levels of carbon dioxide, and 

lactic acidosis, all of which can impair the body’s 

homeostasis and cause patient dissatisfaction. 

Furthermore, it can increase intraocular and 

intracranial pressure, delay wound healing, and 

interfere with monitoring systems like blood 

pressure, electrocardiogram (ECG), and oxygen 

saturation levels.[2] 

The physiological cause of shivering is linked to the 

body’s response to cold, driven by the preoptic area 

of the hypothalamus.[3] When the body temperature 

drops, the hypothalamus triggers shivering as a 

mechanism to generate heat via muscle contraction. 

During spinal anaesthesia, there is a disruption in the 

thermoregulatory system due to impaired 

sympathetic tone and decreased tonic 

vasoconstriction. This leads to a lower threshold for 

shivering. Specifically, spinal anaesthesia that causes 

sensory loss up to the T6 level can result in 

vasodilation and the inability to regulate body 

temperature effectively, making patients more 

susceptible to hypothermia and, consequently, post-

anaesthesia shivering.[4] 

Several approaches have been developed to mitigate 

this common occurrence, and these can be classified 

into non-pharmacological and pharmacological 

methods. Non-pharmacological measures include 

physical methods like covering the patient with 

surgical drapes, using blankets, and forced-air 

warming devices, as well as warming intravenous 

fluids and blood.[5] Additionally, irrigating solutions 

used during surgery should be warmed to body 

temperature, and the administration of humidified 

oxygen may help reduce heat loss. However, when 

these methods are insufficient, pharmacological 

agents are employed.[6] 

Various drugs have been studied for their ability to 

prevent or treat shivering after spinal anaesthesia. 

Opioids such as fentanyl and tramadol, NMDA 

receptor antagonists like ketamine, and α2-adrenergic 

agonists such as clonidine and dexmedetomidine are 

commonly used for this purpose. Tramadol, a widely 

used analgesic, works by inhibiting the reuptake of 

serotonin and norepinephrine in the spinal cord, 

thereby influencing the temperature-regulating center 

in the brain.[7] Ketamine, another effective agent, 

blocks NMDA receptors and regulates sympathetic 

responses to reduce shivering. However, the newer 

α2-adrenergic agonist dexmedetomidine has gained 

attention for its sedative and analgesic properties, as 

well as its ability to reduce shivering.[8] 

Dexmedetomidine is a selective α2-adrenergic 

receptor agonist that has been shown to reduce the 

shivering threshold by inhibiting sympathetic 

outflow. It has been found to be more effective than 

tramadol in reducing post-anaesthesia shivering and 

has fewer side effects such as nausea and vomiting 

compared to tramadol and other drugs like ketamine. 

Furthermore, dexmedetomidine provides superior 

sedation and better patient satisfaction. Studies have 

demonstrated its effectiveness in improving sensory 

and motor block durations when combined with 

spinal anaesthesia, with significant results in both 

adult and paediatric populations.[9] 

Despite the promising results with dexmedetomidine, 

comparative studies between intravenous 

dexmedetomidine and tramadol for preventing post-

spinal anaesthesia shivering are limited, particularly 

in certain regions. This study was therefore designed 

to compare the efficacy, hemodynamic parameters, 

sedation scores, and adverse effects of intravenous 

dexmedetomidine and tramadol in patients 

undergoing elective surgeries under subarachnoid 

block.[10] 

The objectives of this study include comparing the 

incidence and severity of shivering, assessing the 

need for rescue treatments, evaluating the effects on 

hemodynamic stability, and noting any adverse 

effects related to either drug. By providing a 

comparative analysis of these two agents, the study 

aims to identify the most effective and safest option 

for preventing post-spinal anaesthesia shivering.[11] 

 

MATERIALS AND METHODS 
 

The study began after receiving approval from the 

institutional ethics committee. Informed consent was 

obtained from all participants prior to their inclusion. 

Ethical approval was duly secured.  Upon admission 

to the hospital, a detailed clinical history was taken, 

and a thorough clinical examination was performed 

on each patient. Routine preoperative investigations, 

including complete blood count, liver function tests, 

kidney function tests, serum electrolytes, and 

electrocardiogram (ECG), were conducted to ensure 

the patients were fit for surgery. The study included 

100 patients, classified as ASA (American Society of 

Anaesthesiologists) grade I and II, undergoing 

elective orthopedic and general surgeries under spinal 

anaesthesia. The inclusion criteria focused on healthy 

patients with no significant comorbidities, ensuring a 

controlled and homogeneous sample for evaluating 

the efficacy of the interventions being studied. This 

preoperative assessment helped establish baseline 

health status and identify any potential risks. 
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RESULTS 

 

Table 1: Number of patients shivered in two groups. 

Group Number of Patients Shivered Number of Patients Not Shivered Total P-value 

Group D (n=50) 7 (14%) 43 (86%) 50 (100%) 0.017 

Group T (n=50) 17 (34%) 33 (66%) 50 (100% 
 

In Group D (Dexmedetomidine), only 14% of 

patients experienced shivering, compared to 34% in 

Group T (Tramadol). This difference was statistically 

significant, with a p-value of 0.017, indicating that 

dexmedetomidine was more effective in preventing 

shivering post-anaesthesia. 

 

Table 2: Grading of shivering in two groups. 

Grade Group D (n=50) Group T (n=50) P-value 

0 43 (86%) 33 (66%) 0.028 

1 5 (10%) 5 (10%) 
 

2 2 (3%) 7 (14%) 
 

3 0 (0%) 5 (10%) 
 

Total 50 (100%) 50 (100%) 
 

 

In Group D (Dexmedetomidine), 86% of patients had 

no shivering (Grade 0), compared to 66% in Group T 

(Tramadol), with a statistically significant p-value of 

0.028. This indicates that dexmedetomidine was 

more effective in preventing higher grades of 

shivering compared to tramadol. 

 

Table 3: Comparison of clinically significant shivering in two groups 

Grade Group D Group T 

1 5 (71.4%) 5 (29.4%) 

2 and 3 2 (28.6%) 12 (70.6%) 

Total 7 (100%) 17 (100%) 

 

In Group D (Dexmedetomidine), 71.4% of patients 

had mild shivering (Grade 1), while in Group T 

(Tramadol), only 29.4% experienced this. However, 

70.6% of Group T patients had more severe shivering 

(Grades 2 and 3), showing that dexmedetomidine was 

more effective in preventing severe shivering. 

 

Table 4: First rescue treatment (R1) (inj. Tramadol 0.25mg/kg) & (inj. Dexmedetomidine 0.25mcg/kg) required in 

shivered patients 

Rescue Treatment (R1) Group D Group T P-value 

Rescue required 2 (28.6%) 12 (70.6%) 0.028 

Rescue not required 5 (71.4%) 5 (29.4%) 
 

Total shivered patients 7 (100%) 17 (100%) 
 

 

In Group D (Dexmedetomidine), only 28.6% of 

patients required rescue treatment for shivering, 

compared to 70.6% in Group T (Tramadol). This 

significant difference, with a p-value of 0.028, 

indicates that dexmedetomidine was more effective 

in preventing the need for additional interventions for 

shivering. 

 

Table 5: Time required for controlling shivering after Rescue (R1) treatment. 

Time Period After Giving Rescue R1 (min) Group D Group T P-value 

Up to 5 min 2 (100%) 5 (41.7%) 0.222 

6-10 min 0 (0%) 7 (58.3%) 
 

11-15 min 0 (0%) 0 (0%) 
 

Total 2 (100%) 12 (100%) 
 

 

In Group D (Dexmedetomidine), all patients (100%) 

required rescue treatment within 5 minutes. In 

contrast, only 41.7% of patients in Group T 

(Tramadol) had a similar response within 5 minutes, 

while others took 6-10 minutes. The p-value of 0.222 

suggests no significant difference in timing. 

 

Table 6: Mean time required for controlling shivering after first rescue (R1) treatment 

Time (min) (Mean ± SD) Group D Group T P-value 

Time 3.8 ± 2.42 7.12 ± 2.06 >0.05 

 

The mean time for shivering resolution in Group D 

(Dexmedetomidine) was 3.8 ± 2.42 minutes, while in 

Group T (Tramadol), it was 7.12 ± 2.06 minutes. 

Although Group D had a shorter resolution time, the 

p-value (>0.05) indicates no statistically significant 

difference between the two groups. 
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Table 7: Degree of sedation 

Grade of Sedation Group D (n=50) Group T (n=50) P-value 

0 36 (72%) 37 (74%) >0.05 

1 11 (22%) 13 (26%) >0.05 

2 3 (6%) 0 (0%) >0.05 

3 0 (0%) 0 (0%) >0.05 

4 0 (0%) 0 (0%) >0.05 

 

Sedation scores in both Group D (Dexmedetomidine) 

and Group T (Tramadol) were similar, with most 

patients in both groups scoring 0 (no sedation). The 

p-values for all grades were greater than 0.05, 

indicating no significant difference in the sedation 

levels between the two groups.

 

Table 8: Preoperative and postoperative temperature differences 

Temperature (°C) Group D (n=50) Group T (n=50) P-value 

Preoperative 37.26 ± 0.35 37.12 ± 0.31 0.91 

Post-operative 36.71 ± 0.37 36.68 ± 0.27 0.45 

Difference 0.55 ± 0.36 0.44 ± 0.29 0.62 

 

The preoperative and postoperative temperatures, as 

well as the difference in temperature, were similar 

between Group D (Dexmedetomidine) and Group T 

(Tramadol). The p-values for all comparisons were 

greater than 0.05, indicating no significant difference 

in temperature changes between the two groups. 

 

DISCUSSION 

 

Post-anaesthetic shivering is a common complication 

following surgeries under regional anaesthesia, 

particularly spinal anaesthesia. Although extensively 

studied in the context of general anaesthesia, the 

mechanism of shivering in regional anaesthesia 

remains less understood.[12] A major contributing 

factor to post-spinal shivering is the decrease in core 

temperature. This can occur due to several reasons, 

including sympathetic blockade, which leads to 

peripheral vasodilation, causing heat redistribution 

from the core to the peripheral compartment. Other 

contributing factors include the cold environment of 

the operating room, cold intravenous fluids, and 

impaired heat production due to the effects of 

anaesthesia on thermoregulation.[13] 

Prevention of shivering is preferred over treatment, 

as shivering increases oxygen demand, carbon 

dioxide production, and catecholamine release, all of 

which can lead to patient discomfort and distress. 

Under regional anaesthesia, the intensity and extent 

of shivering are generally reduced due to limited 

muscle activity, with smaller muscle groups affected. 

Nevertheless, shivering can still lead to significant 

complications, including delayed recovery and 

discomfort.[14] 

The study explored the efficacy of two drugs—

Dexmedetomidine and Tramadol—in preventing 

post-spinal anaesthesia shivering. Both drugs were 

administered as prophylactic agents before the 

initiation of subarachnoid block, with 

Dexmedetomidine given at 0.5 mcg/kg and Tramadol 

at 0.5 mg/kg. The incidence of shivering was 

significantly lower in the Dexmedetomidine group 

(14%) compared to the Tramadol group (34%), with 

a p-value of 0.0002, indicating a statistically 

significant difference.[15] 

Regarding severity, the results also showed that more 

patients in the Tramadol group experienced moderate 

(Grade 2) or severe (Grade 3) shivering. Specifically, 

70.6% of Tramadol patients experienced shivering of 

Grade 2 or 3, compared to only 28.6% in the 

Dexmedetomidine group. This suggests that 

Dexmedetomidine was more effective in preventing 

severe shivering. Importantly, none of the patients in 

the Dexmedetomidine group experienced Grade 3 

shivering, which was seen in 5 patients from the 

Tramadol group.[16] 

Both groups were provided with rescue treatments 

(Tramadol 0.5 mg/kg or Dexmedetomidine 0.5 

mcg/kg) for shivering. A significantly lower 

percentage of patients in the Dexmedetomidine group 

(28.6%) required rescue medication compared to the 

Tramadol group (70.6%). Furthermore, the time to 

control shivering was significantly shorter in the 

Dexmedetomidine group, with a mean of 3.8 minutes 

compared to 7.12 minutes in the Tramadol group, 

although this difference did not reach statistical 

significance.[17] 

Hemodynamic effects were also assessed, revealing 

that Dexmedetomidine provided better blood 

pressure stability. The study found that Tramadol was 

associated with higher systolic blood pressure, while 

Dexmedetomidine showed a more favourable 

diastolic blood pressure control. Both drugs had 

similar effects on SpO2 levels, which remained 

within normal limits for both groups.[18] 

When comparing sedation scores, there was no 

significant difference between the two groups, as 

both drugs provided mild to moderate sedation. 

Temperature control was also comparable between 

the two, with no significant difference in preoperative 

or postoperative temperatures. 

Finally, the incidence of adverse effects such as 

nausea and vomiting was higher in the Tramadol 

group (12% and 10%, respectively) compared to the 

Dexmedetomidine group (with a lower incidence of 

16% sedation).[19] This aligns with other studies that 

suggest Tramadol may cause more gastrointestinal 

side effects than Dexmedetomidine.[20] 

Overall, the study demonstrated that 

Dexmedetomidine is more effective in reducing the 
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incidence and severity of post-spinal anaesthesia 

shivering compared to Tramadol.[21] Furthermore, 

Dexmedetomidine provided faster control of 

shivering with fewer adverse effects, suggesting its 

potential as a preferred prophylactic agent in patients 

undergoing spinal anaesthesia.[22] 

 

CONCLUSION 

 

This study compared the efficacy and safety of 

Dexmedetomidine and Tramadol for preventing post-

spinal anaesthesia shivering. The results showed no 

significant differences in demographic and clinical 

characteristics between the groups. 

Dexmedetomidine significantly reduced the 

incidence and severity of shivering, with fewer 

patients requiring rescue treatment. Vital signs, 

including SpO2, blood pressure, and pulse, showed 

no significant differences except at certain time 

points. Adverse reactions like nausea and sedation 

were lower in the Dexmedetomidine group. Overall, 

Dexmedetomidine demonstrated superior efficacy 

and safety in preventing shivering compared to 

Tramadol, with quicker resolution and fewer side 

effects. 

 

REFERENCES 
 
1. Esmat IM, Mohamed MM, Abdelaal WA, El-Hariri HM, 

Ashoor TM. Postspinal anesthesia shivering in lower 

abdominal and lower limb surgeries: a randomized controlled 

comparison between paracetamol and dexamethasone. BMC 

Anesthesiol. 2021;21(1):262. 

2. Gupta P, Gupta M. Intrathecal tramadol for prevention of 

postanesthesia shivering after subarachnoid block: A 
prospective randomized placebo- controlled comparison of 

two different doses (10 and 20 mg). Anesth Essays Res. 

2018;12(2):495. 
3. Ferede YA, Aytolign HA, Mersha AT. “The magnitude and 

associated factors of intraoperative shivering after cesarean 

section delivery under Spinal anesthesia’’: A cross sectional 
study. Ann Med Surg. 2021;72:103022. 

4. Lopez MB. Postanaesthetic shivering - from pathophysiology 
to prevention. Rom J Anaesth Intensive Care. 2018;25(1):73–

81. 

5. Lema GF, Gebremedhn EG, Gebregzi AH, Desta YT, Kassa 
AA. Efficacy of intravenous tramadol and low-dose ketamine 

in the prevention of post-spinal anesthesia shivering following 

cesarean section: A double-blinded, randomized control trial. 
Int J Womens Health. 2017;9:681–8. 

6. Khan T, Yadav M, Geetha S, Gopinath R, Durga P, Chowdary 

H. Comparison between Dexmedetomidine, Ketamine and 
Tramadol for Prevention of Perioperative Shivering under 

Spinal Anaesthesia: A Randomised Clinical Trial. J Clin 

Diagnostic Res. 2022;16(12):32–6. 
7. Tilahun A, Seifu A, Aregawi A, Abera B, Demsie DG. 

Effectiveness of meperidine versus tramadol on post spinal 

anesthesia shivering in elective cesarean section: A 

prospective observational cohort study. Int J Surg 

Open.2021;28:22–6. 

8. Panneer M, Murugaiyan P, Rao S. A comparative study of 

intravenous dexmedetomidine and intravenous clonidine for 

postspinal shivering in patients undergoing lower limb 
orthopedic surgeries. Anesth Essays Res. 2017;11(1):151. 

9. Botros JM, Mahmoud AMS, Ragab SG, Ahmed MAA, 

Roushdy HMS, Yassin HM, et al. Comparative study between 
Dexmedetomidine and Ondansteron for prevention of post 

spinal shivering. A randomized controlled trial. BMC 

Anesthesiol. 2018;18(1):179. 
10. Nesioonpour S, Bayat S, Ghomeishi A, Behaeen K, Savaie M, 

Ahmadzadeh A. Effect of Intravenous Dexmedetomidine on 

Shivering in Cesarean Section under Intrathecal Anesthesia: 
Randomized Clinical Trial. Anesthesiol Pain Med. 

2022;12(3):e122735. 

11. Lamontagne C, Lesage S, Villeneuve E, Lidzborski E, 
Derstenfeld A, Crochetière C. Intravenous dexmedetomidine 

for the treatment of shivering during Cesarean delivery under 

neuraxial anesthesia: a randomized-controlled trial. Can J 
Anesth. 2019;66(7):762–71. 

12. Sween LK, Xu S, Li C, O’Donoghue MA, Ciampa EJ, 

Kowalczyk JJ, et al. Low- dose intravenous dexmedetomidine 
reduces shivering following cesarean delivery: a randomized 

controlled trial. Int J Obstet Anesth. 2021;45:49–55. 

13. Thangavelu R, George S, Kandasamy R. Prophylactic low 
dose ketamine infusion for prevention of shivering during 

spinal anesthesia: A randomized double blind clinical trial. J 

Anaesthesiol Clin Pharmacol. 2020;36(4):506–10. 
14. Fern L, Misiran K. Comparison of dexmedetomidine, 

pethidine and tramadol in the treatment of post-neuraxial 

anaesthesia shivering. South African J Anaest Analg. 
2015;21(1):21–6. 

15. Zhang C, Li C, Pirrone M, Sun L, Mi W. Comparison of 

Dexmedetomidine and Clonidine as Adjuvants to Local 
Anesthetics for Intrathecal Anesthesia: A Meta-Analysis of 

Randomized Controlled Trials. J Clin Pharmacol. 

2016;56(7):827–34. 
16. Hussain N, Grzywacz VP, Ferreri CA, Atrey A, Banfield L, 

Shaparin N, et al. Investigating the efficacy of 

dexmedetomidine as an adjuvant to local anesthesia in 
brachial plexus block a systematic review and meta-analysis 

of 18 randomized controlled trials. Reg Anesth Pain Med. 

2017;42(2):184–96. 
17. Abdallah FW, Abrishami A, Brull R. The facilitatory effects 

of intravenous dexmedetomidine on the duration of spinal 

anesthesia: A systematic review and meta-analysis. Anesth 
Analg. 2013;117(1):271–8. 

18. Bicer C, Esmaoglu A, Akin A, others. Dexmedetomidine and 

meperidine prevent postanaesthetic shivering. Eur J Anaesth. 
2006;23:149. 

19. Blaine Easley R, Brady KM, Tobias JD. Dexmedetomidine for 
the treatment of postanesthesia shivering in children. Pediatr 

Anaesth. 2007;17(4):341. 

20. Joshi V, Goswami V. Therapeutic Efficacies of 
Dexmedetomidine and Tramadol on Post Subarachnoid Block 

Shivering- A Prospective Study. Indian J Anesth Analg. 

2019;6(1):151–4. 
21. Smith G, Goldman J. General Anesthesia for Surgeons 

[Internet]. StatPearls. 2018. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/29630251 
22. Alfonsi Daniel I.; Du Manoir, Bertrand; Levron, Jean Claude; 

Le Moing, Jean Pierre; Chauvin, Marcel PS. The Effects of 

Meperidine and Sufentanil on the Shivering Threshold in 
Postoperative Patients. Anesthesiology. 1998;89(1):43– 8. 

 


