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Abstract 
Introduction: Post-anesthesia shivering is a common yet significant concern in laparoscopic cholecystectomy, 
leading to discomfort and increased oxygen consumption. Tramadol, an opioid analgesic, and 
Dexmedetomidine, and α2-adrenergic agonist, are both used to prevent shivering through different mechanisms. 
This study compares their efficacy in reducing post-anesthesia shivering, focusing on onset, severity, and 
associated complications to determine the more effective agent for perioperative management.  
Materials and Methods: This randomized, prospective study included ASA I–II patients undergoing 
laparoscopic cholecystectomy under general anesthesia. Patients were assigned to receive either intravenous 
Tramadol (1 mg/kg) or Dexmedetomidine (0.5 µg/kg) before extubation. Shivering incidence and severity were 
assessed at 1 and 2 hours postoperatively, along with hemodynamic parameters and adverse effects over 24 
hours. Statistical analysis was performed using SPSS version 23, with a p-value of <0.05 considered significant.  
Results: Both Dexmedetomidine and Tramadol groups had comparable baseline characteristics, including age, 
sex distribution, ASA grade, and surgical duration (p > 0.05). However, the incidence of shivering was 
significantly higher in the Tramadol group (26 out of 33) compared to the Dexmedetomidine group (7 out of 33) 
(p < 0.001). While Tramadol led to earlier shivering cessation, recurrence was significantly lower in the 
Dexmedetomidine group, indicating better long-term control. Hemodynamic parameters such as SBP, DBP, 
pulse rate, SPO₂, and temperature remained stable across both groups, with no significant differences (p > 0.05), 
except for a slightly higher SBP after extubation in the Tramadol group (p = 0.029). Notably, nausea was 
significantly more frequent in the Tramadol group (14 out of 20 cases) compared to Dexmedetomidine (6 out of 
20) (p = 0.039), highlighting Dexmedetomidine’s better tolerability.  
Conclusion: Dexmedetomidine was more effective than Tramadol in preventing post-anesthesia shivering, with 
lower incidence, longer duration of action, and fewer complications. Both drugs maintained stable 
hemodynamics, but Tramadol had a higher incidence of nausea. 
Keywords: Post-anesthesia shivering, Dexmedetomidine, Tramadol, Laparoscopic cholecystectomy, 
Hemodynamic stability. 
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Introduction 

The prevention of post-anesthesia shivering in 
patients undergoing laparoscopic cholecystectomy 
is a subject of paramount importance in 
perioperative medicine. Laparoscopic 
cholecystectomy, a minimally invasive surgical 
procedure for gallbladder removal, has become the 
gold standard for managing symptomatic gallstone 
disease. [1] However, despite its advantages over 
open surgery, laparoscopic cholecystectomy still 
poses certain physiological challenges to patients, 
including alterations in body temperature 

regulation that can result in post-anesthesia 
shivering. [2] Post-anesthesia shivering, although 
often considered benign, can lead to discomfort, 
increase oxygen consumption, and potentially 
contribute to perioperative complications, 
particularly in vulnerable patient populations such 
as the elderly or those with pre-existing medical 
conditions. [3] As such, there is a critical need to 
explore effective pharmacological interventions to 
mitigate this complication and optimize 
perioperative outcomes. Intravenous tramadol, 
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belonging to the class of centrally acting opioid 
analgesics, offers a multifaceted approach to 
combat post-anesthesia shivering in laparoscopic 
cholecystectomy patients. [4] Its dual action as a 
serotonin and noradrenaline reuptake inhibitor, 
coupled with μ-opioid receptor agonism, not only 
provides effective analgesia but also modulates the 
thermoregulatory system, potentially reducing the 
incidence and severity of shivering. [5] In contrast, 
intravenous dexmedetomidine, a highly selective 
α2-adrenergic agonist, offers a distinct 
pharmacological approach in preventing post-
anesthesia shivering during laparoscopic 
cholecystectomy. [6] Acting centrally to reduce 
sympathetic outflow, dexmedetomidine leads to 
sedation, analgesia, and ultimately, a decreased 
shivering threshold. By targeting specific receptors 
in the central nervous system, dexmedetomidine 
provides a focused and potent means of attenuating 
shivering, potentially minimizing the need for 
additional sedative or analgesic medications, 
thereby streamlining perioperative management. 
[7] When utilized synergistically, the combined 
administration of intravenous tramadol and 
intravenous dexmedetomidine presents a 
comprehensive strategy for preventing post-
anesthesia shivering in patients undergoing 
laparoscopic cholecystectomy. [8] This synergistic 
approach may offer a more robust and tailored 
solution to addressing the complex interplay of 
pain, thermoregulation, and sympathetic tone 
during the perioperative period, ultimately 
optimizing patient comfort and recovery. [9] This 
study compares intravenous tramadol and 
dexmedetomidine for preventing postanesthesia 
shivering, focusing on efficacy in the first two 
hours and complications within 24 hours. 

Materials and Methods 

This prospective, randomized study was conducted 
on patients undergoing laparoscopic 
cholecystectomy under general anesthesia. Patients 
were randomly assigned into two groups: one 
receiving intravenous tramadol and the other 
receiving intravenous dexmedetomidine for the 
prevention of postanesthesia shivering. Ethical 

approval was obtained, and informed consent was 
taken from all participants. 

Patients aged 18–60 years, classified as ASA I or 
II, were included in the study. Exclusion criteria 
comprised patients with a history of 
hypersensitivity to study drugs, neurological 
disorders, chronic opioid use, uncontrolled medical 
conditions, and those undergoing emergency 
surgery. Preoperative assessments, including 
detailed medical history and baseline vitals, were 
recorded. 

During surgery, standardized anesthesia protocols 
were followed for all patients, including induction 
with propofol and muscle relaxation with 
vecuronium. Maintenance was achieved using 
isoflurane, oxygen, and nitrous oxide. At the end of 
surgery, patients received either tramadol (1 
mg/kg) or dexmedetomidine (0.5 µg/kg) 
intravenously before extubation. 

Postoperative shivering was assessed at 1 hour and 
2 hours using a standardized four-point shivering 
scale. Hemodynamic parameters, sedation levels, 
and any adverse effects, including nausea, 
vomiting, hypotension, and bradycardia, were 
monitored for the first 24 hours. The requirement 
for additional anti-shivering measures was also 
recorded. 

Data were analyzed using appropriate statistical 
tests using statistical software SPSS version23, 
with results expressed as mean ± standard deviation 
for continuous variables and percentages for 
categorical variables. A p-value of <0.05 was 
considered statistically significant.  

Results 

The table compares baseline characteristics 
between the Dexmedetomidine and Tramadol 
groups, showing no significant differences. The 
mean age, sex distribution, and ASA grade 
distribution were similar between the groups (p > 
0.05), ensuring comparable patient profiles. 
Additionally, the mean duration of surgery did not 
significantly vary (p=0.750), confirming that the 
choice of drug did not impact surgical time. 

  
Table 1: Baseline Characteristics Comparison between Dexmedetomidine and Tramadol Groups 

Parameter Dexmedetomidine Tramadol P-value 
Mean Age (years) 38.86 ± 11.143 36.15 ± 12.860 0.240 
Sex Distribution (Female/Male) 28 / 28 25 / 29 0.689 
ASA Grade Distribution (1/2) 27 / 29 31 / 23 0.334 
Mean Surgery Duration (min) 70.29 ± 7.091 70.70 ± 6.624 0.750 
 
A significantly higher incidence of shivering was 
observed in the Tramadol group (26 out of 33) 
compared to the Dexmedetomidine group (7 out of 
33) (p < 0.001). Severity analysis showed that most 
cases in both groups were mild, but only the 

Tramadol group had severe shivering (p < 0.001). 
While shivering disappeared faster with Tramadol, 
its recurrence was significantly delayed in the 
Dexmedetomidine group, indicating better long-
term control (p < 0.001). 
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Table 2: Comparison of Shivering Incidence, Severity, and Recovery between Dexmedetomidine and 
Tramadol Groups 

Parameter Dexmedetomidine Tramadol Total P-value 
Incidence of Shivering 7 (Yes) / 49 (No) 26 (Yes) / 28 (No) 33 / 77 <0.001 
Severity of Shivering (Mild/Mod/Severe) 6 / 1 / 0 18 / 5 / 3 24 / 6 / 3 <0.001 
Time to Disappearance (min, Mean ± SD) 31.00 ± 3.958 17.08 ± 9.077 - <0.001 
Time to Recurrence (min, Mean ± SD) 73.57 ± 16.061 27.58 ± 10.940 - <0.001 
 
The comparison of systolic and diastolic blood 
pressure (SBP and DBP) between the 
Dexmedetomidine and Tramadol groups revealed 
that both drugs maintained hemodynamic stability 
throughout the perioperative period. The mean SBP 

and DBP values were comparable at most time 
points, with no significant differences (p > 0.05) 
except for SBP after extubation (T0), where 
Tramadol showed a slightly higher value (p = 
0.029). (Figure 1) 

 

 
Figure 1: SBP and DBP between TWO groups 

 
The comparison of pulse rate, SPO₂, and 
temperature between the Dexmedetomidine and 
Tramadol groups showed no significant differences 
across all time points (p > 0.05).  

Both drugs maintained stable pulse rates, with no 
major fluctuations throughout the perioperative 

period. Similarly, SPO₂ levels remained 
consistently high, reaching 100% after one hour, 
indicating effective oxygenation in both groups.  

Temperature regulation was also comparable 
between the two groups, with no significant 
variations. 

 
Table 3: Comparison of Pulse Rate, SPO₂, and Temperature between Dexmedetomidine and Tramadol 

Groups 
Time Point Pulse Rate 

(Dex ± SD) 
Pulse Rate 
(Tra ± SD) 

SPO₂ (Dex 
± SD) 

SPO₂ (Tra 
± SD) 

Temp 
(Dex ± 
SD) 

Temp 
(Tra ± 
SD) 

P-
value 

Pre-op 83.64 ± 
6.163 

83.33 ± 
6.313 

99.88 ± 
0.334 

99.85 ± 
0.359 

97.69 ± 
0.837 

97.59 ± 
0.827 

0.795 

Before 
induction 

84.93 ± 
7.246 

84.74 ± 
7.476 

99.45 ± 
0.711 

99.43 ± 
0.742 

98.77 ± 
0.741 

98.63 ± 
0.659 

0.894 

At induction 83.18 ± 
5.991 

82.70 ± 
6.350 

99.71 ± 
0.456 

99.63 ± 
0.487 

100.19 ± 
0.837 

100.09 ± 
0.827 

0.678 

After 
extubation 

94.29 ± 
11.107 

94.94 ± 
15.869 

94.42 ± 
22.44 

94.20 ± 
22.82 

98.19 ± 
0.837 

98.09 ± 
0.827 

0.883 

Pre-Op BF Ind At Ind Af Ext T10 T20 T30 min T1HR T1.5HR T2HR

Bl
oo

d 
Pr

es
su

re
(m

m
Hg

)

SBP AND DBP BETWEEN TWO GROUPS

SBP (Dexmedetomidine) SBP (Tramadol) DBP (Dexmedetomidine) DBP (Tramadol)



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Khunti et al.                                     International Journal of Current Pharmaceutical Review and Research  

323   

(T0) 
T10 min 85.59 ± 

7.864 
86.33 ± 
10.385 

99.70 ± 
0.464 

99.61 ± 
0.529 

95.69 ± 
0.837 

95.59 ± 
0.827 

0.542 

T20 min 78.32 ± 
7.321 

77.63 ± 
7.441 

99.84 ± 
0.417 

99.78 ± 
0.502 

94.69 ± 
0.837 

94.59 ± 
0.827 

0.624 

T30 min 76.46 ± 
7.356 

76.11 ± 
7.437 

99.89 ± 
0.454 

99.89 ± 
0.462 

96.69 ± 
0.837 

96.59 ± 
0.827 

0.803 

T1 hr 76.43 ± 
6.401 

76.04 ± 
6.553 

100.00 ± 
0.000 

100.00 ± 
0.000 

97.69 ± 
0.837 

97.59 ± 
0.827 

0.752 

T1 hr 30 min 75.43 ± 
6.401 

75.04 ± 
6.553 

100.00 ± 
0.000 

100.00 ± 
0.000 

98.69 ± 
0.837 

98.59 ± 
0.827 

0.752 

T2 hr 74.43 ± 
6.401 

74.04 ± 
6.553 

100.00 ± 
0.000 

100.00 ± 
0.000 

99.69 ± 
0.837 

99.59 ± 
0.827 

0.752 

 
Complication rates were higher in tramadol group 
(14 nausea patients out of 20) than 
Dexmedetomidine (6 nausea patients out of 20) as 
revealed by the significant p value of 0.039. 

Discussion 

Laparoscopic cholecystectomy, a widely performed 
surgical procedure, frequently results in 
postanesthesia shivering, leading to considerable 
discomfort and potential complications for patients. 
Managing this shivering effectively is essential for 
optimizing patient outcomes and ensuring comfort. 
Comparing the effects of intravenous Tramadol and 
intravenous Dexmedetomidine in preventing 
postanesthesia shivering in patients undergoing 
laparoscopic cholecystectomy is crucial.  

Our findings strongly support the superior 
antishivering efficacy of Dexmedetomidine, 
aligning with multiple previous studies. Bajwa et 
al. [10] reported a significantly lower incidence of 
shivering in patients receiving Dexmedetomidine 
compared to saline, mirroring our results where 
Dexmedetomidine was markedly more effective 
than Tramadol. Shrivastava et al. [11] also 
conducted a comparative study between Tramadol 
and Dexmedetomidine, noting similar onset times 
but a shorter duration for complete cessation of 
shivering with Dexmedetomidine, consistent with 
our findings.  

Hung et al. [12] further reinforced this in a 
systematic review and meta-analysis, 
demonstrating that Dexmedetomidine significantly 
reduces postoperative shivering, opioid 
consumption, and pain scores while cautioning 
about increased risks of bradycardia and 
hypotension. Sahraei et al. [13] compared 
Dexmedetomidine with Ketamine and found that 
Dexmedetomidine not only reduced shivering 
frequency but also provided better pain control, 
though it was associated with a higher incidence of 
nausea. 

Our study observed a significantly lower incidence 
of shivering in the Dexmedetomidine group (7 out 
of 33) compared to Tramadol (26 out of 33) (p < 

0.001), reinforcing its efficacy. Nagar et al. [14] 
similarly concluded that Dexmedetomidine led to 
earlier cessation and lower recurrence of shivering 
compared to Tramadol, which aligns closely with 
our findings. While Tramadol resulted in faster 
shivering cessation, recurrence was much lower in 
the Dexmedetomidine group, underscoring its 
prolonged efficacy. The consistency of our findings 
with these studies highlights the robust 
antishivering properties of Dexmedetomidine, 
making it a superior choice for managing 
postanesthesia shivering. [10,15] However, its 
potential cardiovascular effects, including 
bradycardia and hypotension, necessitate careful 
patient monitoring to ensure optimal safety and 
recovery. 

Dexmedetomidine and Tramadol both exhibit 
antishivering properties, but their mechanisms 
differ significantly. Tramadol acts through opioid 
and serotonergic/noradrenergic pathways, whereas 
Dexmedetomidine, an alpha-2 adrenoceptor 
agonist, exerts its effects via central 
thermoregulatory modulation and vasoconstriction 
control. [16] Previous studies, including those by 
Bajwa et al. [10], Hung et al. [12], and Sahraei et 
al. [13], have consistently validated 
Dexmedetomidine’s superior efficacy in preventing 
and treating postoperative shivering. Additionally, 
Dexmedetomidine provides sedative benefits 
without respiratory depression, making it 
particularly useful for surgeries under spinal 
anesthesia. [17]  

Our findings align with those of Harshitha et al. 
[18], Chilkoti et al. [19], Modir et al. [20], and 
Hung et al. [12], who demonstrated 
Dexmedetomidine’s effective shivering control 
alongside hemodynamic stability. However, 
differences in study designs and monitoring 
protocols may explain the slight discrepancies in 
hemodynamic outcomes observed between our 
study and that of Nagar et al. [14], who reported 
greater stability in the Dexmedetomidine group, 
whereas our findings, similar to Wang et al. [21], 
noted increased bradycardia and hypotension. Our 
study further confirmed that both medications 
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maintained hemodynamic stability, as evidenced by 
comparable SBP, DBP, pulse rate, SPO₂, and body 
temperature throughout the perioperative period. 
However, differences in complication rates were 
observed, with Tramadol showing a significantly 
higher incidence of nausea compared to 
Dexmedetomidine, a finding consistent with 
Chilkoti et al. [19] and Bajwa et al. [10] 
Furthermore, Modir et al. [20] and Hung et al. [12] 
emphasized Dexmedetomidine’s favorable side 
effect profile, reinforcing its clinical advantages 
despite its potential for bradycardia and 
hypotension. These collective findings suggest that 
while both drugs effectively manage postanesthesia 
shivering, Dexmedetomidine offers superior 
efficacy, prolonged action, and a better side effect 
profile, making it a preferred choice in 
perioperative care. Nonetheless, careful 
cardiovascular monitoring remains essential to 
mitigate its associated risks and optimize patient 
outcomes. 

While this study contributes valuable insights into 
the comparative efficacy of intravenous Tramadol 
and Dexmedetomidine in preventing postanesthesia 
shivering following laparoscopic cholecystectomy, 
several limitations warrant consideration. Firstly, 
the sample size was relatively small, potentially 
limiting the generalizability of the findings. 
Moreover, the study duration may not capture 
longer-term outcomes or rare adverse events. 
Additionally, the single-center design might 
introduce bias and limit the external validity of the 
results. Furthermore, the lack of blinding could 
introduce observer bias in assessing subjective 
outcomes such as shivering severity.  

Conclusion 

Our study compared the efficacy and safety of 
intravenous Tramadol and Dexmedetomidine in 
preventing post-anesthesia shivering in 
laparoscopic cholecystectomy patients. 
Dexmedetomidine showed a significantly lower 
incidence and severity of shivering compared to 
Tramadol, with no cases of severe shivering. While 
Tramadol led to faster shivering resolution, it had a 
higher recurrence rate. Both drugs maintained 
stable hemodynamic parameters, but Tramadol was 
associated with a significantly higher incidence of 
nausea. These findings highlight Dexmedetomidine 
as a more effective and well-tolerated option for 
managing post-anesthesia shivering. 
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