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ABSTRACT 

Background: Spinal anesthesia provides effective anesthesia for lower 

abdominal and limb surgeries. Adjuvants can enhance onset, duration, and 

postoperative analgesia, improving surgical conditions and patient 

satisfaction.Objective: To compare intrathecal dexmedetomidine (10 µg) 

and fentanyl (25 µg), each combined with 0.5% hyperbaric bupivacaine, 

against a saline control for block characteristics, analgesic duration, and 

safety in adult patients.Methods: A randomized trial included 90 ASA I–II 

patients (18–60 years) for lower abdominal and lower limb surgeries. They 

were divided into three groups (n=30): Group C (bupivacaine + saline), 

Group D (bupivacaine + 10 µg dexmedetomidine), and Group F 

(bupivacaine + 25 µg fentanyl). Primary outcomes were sensory/motor 

onset, block duration, and analgesia. Hemodynamic stability was routinely 

monitored and assessed.Results: In Group D, onset of sensory block 

(244±70.31 s) was faster than in Group F (283.17±47.61 s) and Group C 

(343.33±53.52 s), p<0.001. Similarly, motor block onset in Group D 

(300.67±61.40 s) was quicker than Group F (370.33±64.67 s) and Group C 

(400.67±55.64 s), p<0.001. Two-segment sensory regression was longest in 

Group D (168.5±20.68 min), vs. Group F (103.23±8.82 min) and Group C 

(87.37±5.88 min), p<0.001. Hemodynamic changes were minimal (p>0.05). 

Overall, dexmedetomidine prolonged analgesia significantly (470.5±59.8 

min) vs. fentanyl (299.5±47.98 min) and control (236.17±20.37 min), 

p<0.001, with sedation at 15% and vitals. This improvement translated into 

reduced analgesic requirements and increased patient satisfaction, 

underscoring dexmedetomidine as an effective adjuvant.Conclusion: 

Dexmedetomidine improves onset and duration of spinal anesthesia with 

minimal hemodynamic fluctuations, underscoring its safety, efficacy as an 

adjuvant for lower abdominal and limb surgeries. 

 

INTRODUCTION 

Spinal anesthesia, classified under the broader category of neuraxial anesthesia, is an 

indispensable technique in modern surgical practice particularly for lower abdominal and lower 

limb procedures. This method involves depositing local anesthetic agents into the subarachnoid 

space, thereby facilitating profound analgesia and muscle relaxation while minimizing airway 

manipulation and polypharmacy—common concerns in general anesthesia [1]. Nonetheless, 
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evolving concerns about transient neurological symptoms (TNS) and more serious 

complications, such as cauda equina syndrome associated with certain local anesthetics (e.g., 

intrathecal lignocaine), have paved the way for alternative agents and adjuvants that optimize 

both safety and efficacy [2]. 

 

Among local anesthetics used intrathecally, hyperbaric bupivacaine 0.5% has garnered 

substantial clinical acceptance due to its favorable potency—approximately three to four times 

greater than lignocaine—and its capacity to produce dense sensory and motor block conducive 

to surgical anesthesia [3].  In response, anesthesiologists have turned to adjunctive agents—

chief among them intrathecal opioids and α-2 adrenoreceptor agonists—to enhance the quality, 

reliability, and duration of spinal anesthesia [4]. Fentanyl soon emerged as a safer, more 

lipophilic opioid alternative to morphine, possessing a faster onset and fewer prolonged side 

effects such as delayed respiratory depression. Notably, fentanyl has demonstrated 

effectiveness in extending postoperative analgesia when used intrathecally, with side effects 

such as pruritus, nausea, and vomiting generally well-managed in clinical settings [5,6].  

 

The α-2 agonists exert their effects by acting on presynaptic α-2 receptors, which reduce the 

release of norepinephrine, and on postsynaptic α-2 receptors, which diminish sympathetic 

outflow and neuronal excitability [7]. Their combined effect can enhance analgesia and 

sedation while maintaining or even improving cardiovascular stability in certain patient 

populations. Among these agents, clonidine and dexmedetomidine remain the most prominent. 

Although  dexmedetomidine—approved by the U.S. Food and Drug Administration (FDA) in 

1999—exhibits a higher affinity for α-2 receptors, resulting in a potent sedative-analgesic 

profile that can be harnessed both intravenously and via  intrathecal route [8]. When co-

administered with hyperbaric bupivacaine, dexmedetomidine has demonstrated an extension 

of sensory and motor blockade along with decreased analgesic requirements in the 

postoperative period, although concerns about hypotension and bradycardia—due to 

diminished sympathetic tone—must be diligently monitored and addressed. Fentanyl, at a 

typical intrathecal dose of 25 mcg, is frequently lauded for its rapid analgesic onset, reduced 

incidence of pruritus relative to morphine, and moderate extension of the blockade. Conversely, 

intrathecal dexmedetomidine, often administered in doses ranging from 5–15 mcg, has been 

associated with significantly prolonged postoperative analgesia, potential sedation benefits, 

and stable perioperative hemodynamics when used judiciously [7,8].  

  “A Comparative Study of Intrathecal Dexmedetomidine 10mcg and Fentanyl 25mcg as 

Adjuvants to 0.5% Hyperbaric Bupivacaine in Spinal Anaesthesia with a 0.5 ml Normal Saline 

Control Group,” aims to systematically investigate the differential effects of these agents with 

a rigorous, prospective design.  

Primary outcome measures in this comparative study will likely include the onset of sensory 

and motor block, duration of effective anesthesia, and time to first request for postoperative 

analgesia. Secondary outcomes will comprise hemodynamic fluctuations, sedation scores, 

incidence of side effects (e.g., pruritus, nausea, vomiting, hypotension, bradycardia, respiratory 

depression), and patient satisfaction indices. The results are expected to generate robust 

evidence on the perioperative profile of dexmedetomidine and fentanyl as intrathecal 

adjuvants, thereby guiding clinicians in tailoring anesthetic plans that balance efficacy and 

safety for an ever-growing surgical population.  

Aims and Objective 

This study aimed to compare the efficacy of adding dexmedetomidine (10 µg) or fentanyl (25 

µg) to intrathecal hyperbaric bupivacaine in terms of onset and duration of spinal blockade. 
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Additional objectives included evaluating perioperative hemodynamic stability, side effects, 

and postoperative analgesia compared to a normal saline control. 

MATERIAL AND METHODS 

Study Design 

This prospective, randomized, controlled trial was conducted at Bangalore Hospital from April 

2018 to April 2019. Ninety adult patients classified as ASA Grade I and II, aged between 18 to 

60 years, scheduled for elective lower abdominal and lower limb surgeries under spinal 

anesthesia, were enrolled. Participants were randomly allocated into three equal groups (n=30 

each) using a simple sealed-envelope technique. Group C (control) received hyperbaric 

bupivacaine with normal saline, Group D received hyperbaric bupivacaine with 

dexmedetomidine, and Group F received hyperbaric bupivacaine with fentanyl. Blinding was 

maintained for both patients and outcome assessors to minimize bias. The study aimed to 

evaluate the efficacy and safety of dexmedetomidine and fentanyl as intrathecal adjuvants 

compared to a saline control. 

 

Inclusion Criteria 

Participants included males and females aged 18 to 60 years with ASA physical status I or II, 

scheduled for elective lower abdominal or lower limb surgeries requiring spinal anesthesia. 

Patients had to provide informed written consent and demonstrate suitability for spinal 

anesthesia based on clinical evaluation. Both genders were included to ensure generalizability 

of results. Additionally, patients were required to have no contraindications for spinal 

anesthesia and to be able to understand and comply with study protocols. This inclusion 

ensured a homogeneous study population, minimizing variability in response to anesthesia. 

 

Exclusion Criteria 

Patients were excluded if they had known hepatic or renal dysfunction, cardiac disorders, or 

were on medications such as adrenergic receptor blockers and calcium channel blockers. 

Individuals with a body weight exceeding 120 kg or height below 150 cm were also excluded 

to avoid complications related to spinal anesthesia dosage and spread. Emergency surgery 

patients, those with contraindications for spinal anesthesia, and individuals with 

hypersensitivity to local anesthetics, fentanyl, or dexmedetomidine were omitted. These 

exclusion criteria were established to enhance patient safety and ensure the validity of the study 

results by minimizing confounding factors. 

 

Data Collection 

Data were systematically collected from patient records and intraoperative monitoring systems. 

Baseline demographics, including age, gender, height, and weight, were recorded. 

Intraoperative parameters such as onset and duration of sensory and motor block, time to two-

segment regression of sensory block, and duration of analgesia were meticulously measured. 

Hemodynamic parameters, including heart rate and mean arterial pressure, were monitored at 

predefined intervals up to 120 minutes post-administration. Additionally, any adverse events 

or side effects were documented throughout the perioperative period. Data collection was 

performed by trained anesthesiologists blinded to group assignments to ensure accuracy and 

reduce bias. 

Data Analysis 

Data were entered into Microsoft Excel and subsequently analyzed using SPSS version 26.0. 

Continuous variables were expressed as mean ± standard deviation (SD) and compared across 

groups using one-way ANOVA, followed by post-hoc Tukey tests for pairwise comparisons. 
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Categorical variables were presented as frequencies and percentages and analyzed using Chi-

square or Fisher’s Exact test, as appropriate. A p-value of less than 0.05 was considered 

statistically significant. Assumptions for normality and homogeneity of variances were tested 

prior to analysis. Effect sizes were calculated to determine the clinical relevance of findings. 

Statistical significance was interpreted in the context of the study objectives, ensuring robust 

and reliable conclusions. 

 

Ethical Considerations 

The study was conducted in accordance with the Declaration of Helsinki and received approval 

from the Institutional Ethics Committee of Bangalore Hospital. Informed consent was obtained 

from all participants after explaining the study’s purpose, procedures, potential risks, and 

benefits. Confidentiality of patient information was strictly maintained, with data anonymized 

for analysis. Participants were assured of their right to withdraw from the study at any time 

without affecting their standard medical care. Additionally, the study protocol included 

provisions for managing any adverse events, ensuring patient safety throughout the trial. 

Ethical guidelines were rigorously followed to uphold the integrity and ethical standards of the 

research. 

 

RESULTS 

After obtaining informed written consent, 90 patients belonging to ASA grade I and ASA II, of 

either sex, age group between 18- 60 years posted for elective lower abdominal and lower limb 

surgeries under spinal anaesthesia was selected and randomly allocated using simple sealed 

envelope technique divided into 3 groups of 30 each. 

 

Group C:  Control group received 3ml of 0.5% bupivacaine with 0.5ml of normal saline. 

Group D: Dexmedetomidine group received 3ml of 0.5% bupivacaine with 10mcg of 

dexmedetomidine in 0.5ml of normal saline. 

Group F:  Fentanyl group received 3ml of 0.5% bupivacaine with 25mcg of fentanyl in0.5ml 

of normal saline 

 

Table 1: Age distribution in years 

Age Distribution Group C Group D Group F Total 

Number 

of 

patients 

in Age 

group 

20-30 6(20%) 13(43.3%) 7(23.3%) 26(28.9%) 

31-40 9(30%) 10(33.3%) 13(43.3%) 32(35.6%) 

41-50 13(43.3%) 4(13.3%) 7(23.3%) 24(26.7%) 

51-60 2(6.7%) 3(10%) 3(10%) 8(8.9%) 

Total 30(100%) 30(100%) 30(100%) 90(100%) 

Mean Age 38.93 35.37 37.67 37.32 

Standard 

deviation 

9.48 10.23 9.50 9.75 

 

Samples are age matched with P=0.157, Not Significant, Fisher Exact Test 

 



 

  A COMPARATIVE STUDY OF INTRATHECAL DEXMEDETOMIDINE 10mcg AND FENTANYL 

25mcg AS ADJUVANTS TO 0.5% HYPERBARIC BUPIVACAINE IN SPINAL ANAESTHESIA WITH A 

0.5ML NORMAL SALINE CONTROL GROUP 

SEEJPH Volume XXVI, S1,2025, ISSN: 2197-5248; Posted:05-01-25 

 

3830 | P a g e  

 

 
Figure 1: Age distribution in years 

 

 
Figure 2: Age distribution of the patients in all the three groups 

 

Table 3: Gender distribution 

Gender Group C Group D Group F 

No % No % No % 

Female 9 30% 10 33.30% 9 30% 

Male 21 70% 20 66.70% 21 70% 

Total 30 100% 30 100% 30 100% 

 

Samples are gender matched with P=0.949, Not Significant, Chi-Square Test 
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Figure 3: Gender distribution 

  

Table 4: Height distribution in centimeters 

 Group C Group D Group F 

N 30 30 30 

Mean 165.97 168.33 168.17 

Standard deviation 5.92 5.66 4.90 

 

P value = 0.184, no significant difference in the height of patients between the groups, ANOVA test 

 

 
Figure4: Height distribution in centimeters 

 

Table 5: Body weight distribution in kilograms 

Weight (kg) Group C Group D Group F 

N 30 30 30 

Mean 62.33 62.83 66 

Standard deviation 8.45 9.44 9.31 
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P value = 0.243, no significant difference in the body weight of patients between the groups, 

ANOVA test 

 

 
Figure5: Body weight distribution in Kilograms 

 

Table 6: Time taken for onset of sensory blockade in seconds 

Time taken 

for Onset 

of sensory 

blockade 

Groups P 

Value: 

Group 

C vs 

Group 

D 

P 

Value: 

Group 

C vs 

Group 

F 

P 

Value: 

Group 

D vs 

Group 

F 

Group C Group D Group F 

Mean±SD 343.33±53.52 244.00±70.31 283.17±47.61       

Minimum 20 22 20 0 0 0.028 

Maximum 45 45 45       

 

Statistically different from group D (Dexmedetomidine group) and F (Fentanyl group) with p-

value <0.001, which is less than 0.05 at 5% significance level. Also, group D 

(Dexmedetomidine group) and F (Fentanyl group) are statistically different with p-value 0.028, 

which is less than 0.05 at 5%significance level. ANOVA test. 

 

 
Figure6: Mean time taken for sensory block onset in seconds 
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Table 7: Time taken for onset of motor blockade in seconds 

Time taken 

for Onset 

of motor 

blockade 

Groups P 

Value: 

Group 

C vs 

Group 

D 

P 

Value: 

Group 

C vs 

Group 

F 

P 

Value: 

Group 

D vs 

Group 

F 

Group C Group D Group D 

Mean ±SD 400.67±55.64 300.67±61.4 370.33±64.67 0 0.135 0 

Minimum 270 270 180 

Maximum 540 600 420 

 

Group C (control group) is statistically different from group D (Dexmedetomidine group) with 

p-value <0.001, which is less than 0.05 at 5% significance level. Group C (control group) is 

statistically same as group D (Fentanyl group) with p-value 0.135, which higher than 0.05. 

Also, group D (Dexmedetomidine group) and group F (Fentanyl group) are statistically 

different with p-value 0.0, which is less than 0.05. ANOVA test. 

 

 
Figure7: Mean time taken for motor blockade onset in seconds 

 

Table 8: Time taken for regression of sensory block by two segments in minutes 

Duration of 

two segment 

sensory 

regression in 

mins 

Group C Group D Group F P Value: 

Group 

C vs 

Group 

D 

P Value: 

Group 

C vs 

Group 

F 

P Value: 

Group 

D vs 

Group 

F 

Mean ±SD 87.37±5.88 168.5±20.68 103.23±8.82 0 0 0 

Minimum 75 130 90 

Maximum 100 210 120 

 

All the three groups are statistically different. Group C (control group) is statistically different 

from group D (Dexmedetomidine group) and group F (Fentanyl group) with p-value 0.0, which 

less than 0.05 at 5%significance. Also, group D (Dexmedetomidine group) and group F 

(Fentanyl group) are statistically different with p-value 0.0, which is less than 0.05. 
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Figure 8: Mean time taken for regression of sensory block by two segments in minutes 

 

Table 9: Duration of motor blockade in minutes. 

Duration 

of motor 

blockade 

Group C Group D Group F P Value: 

Group 

C vs 

Group 

D 

P Value: 

Group 

C vs 

Group F 

P Value: 

Group 

D vs 

Group F 

Mean ±SD 180.83±24.95 424±36.33 221.83±27.15 0 0 0 

Minimum 140 380 150 

Maximum 230 540 280 

 

All the three groups are statistically different. Group C (control group) is statistically different 

from group D (Dexmedetomidine group) and F (Fentanyl group) with p-value 0.0, which is 

less than 0.05 at 5%signicance. Also, group D (Dexmedetomidine group) and F (Fentanyl 

group) are statistically different with p-value 0.0, which is less than 0.05. 

 

 
Figure 9: Duration of motor blockade in minutes 
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Table 10: Duration of Analgesia in minutes 

Duration 

of 

Analgesia 

Group C Group D Group F P Value: 

Group C 

vs 

Group D 

P Value: 

Group C 

vs 

Group F 

P Value: 

Group D 

vs 

Group F 

Mean ±SD 236.17±20.37 470.5±59.8 299.5±47.98 0 0 0 

Minimum 200 410 180 

Maximum 300 720 435 

 

All the three groups are statistically different. Group C (control group) is statistically different 

from group D (Dexmedetomidine group) and group F (Fentanyl group) with p-value 0.0, which 

is less than 0.05 at 5%significance. Also, group D (Dexmedetomidine group) and F (Fentanyl 

group) are statistically different with p-value 0.0, which is less than 0.05. 

 

 
Figure10: Mean duration of Analgesia in minutes 

 

Table 11: Heart rate in bpm at various intervals 

Heart rate (bpm) Group C Group D Group F Total P value 

Baseline 87.70±14.23 84.63±10.89 81.00±8.53 84.44±11.66 0.082 

0min 90.07±11.84 89.70±12.69 88.40±9.49 89.39±11.32 0.839 

2min 91.37±10.34 91.20±11.78 89.07±9.92 90.54±10.64 0.652 

5mins 87.03±12.27 89.63±11.74 86.43±11.00 87.70±11.63 0.532 

10mins 81.73±11.77 84.53±13.15 80.13±11.29 82.13±12.10 0.366 

20mins 78.70±10.44 77.37±10.19 75.70±11.60 77.26±10.71 0.559 

30mins 72.63±8.48 73.80±10.18 75.73±12.07 74.06±10.31 0.506 

40mins 68.97±9.93 72.13±10.20 71.97±12.53 71.04±10.93 0.463 

60mins 71.10±9.79 88.27±89.40 72.80±11.10 77.39±52.31 0.379 

70mins 74.60±9.25 73.73±11.48 76.43±10.9 74.92±10.53 0.603 

80mins 79.73±8.51 77.00±10.27 78.63±10.67 78.46±9.81 0.56 

90mins 82.57±8.02 79.43±9.44 82.87±8.14 81.62±8.60 0.233 

100mins 84.37±7.85 82.43±7.86 84.23±8.72 83.68±8.11 0.593 

110mins 84.20±7.56 83.50±7.03 84.73±8.49 84.14±7.65 0.825 

120mins 86.50±8.12 84.97±7.21 86.33±7.11 85.93±7.44 0.686 
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Basal mean heart rate is 87.7 ± 14.22 bpm in group C (control group). The mean heart rate has 

decreased by 18.73 bpm compared to Basal mean heart rate at 40th min. Basal mean heart rate 

is 84.63 ± 10.89 bpm in group D (Dexmedetomidine group). The mean heart rate has decreased 

by 13.03 bpm compared to Basal mean heart rate at 60th min. Basal mean heart rate is 81 ± 

8.53 bpm in group F (Fentanyl group). The mean heart rate has decreased by 9.03 bpm 

compared to Basal mean heart rate at 50th min.The mean heart rate from basal to 120th minute 

recording is statistically insignificant between the groups. 

 

 
Figure 11: Mean heart rate at various interval in bpm 

 

Table 12: Mean MAP at various intervals in mm Hg 

MAP (mm Hg) Group C Group D Group F Total P value 

Baseline 94.47±11.10 96.00±9.69 97.03±9.90 95.83±10.19 0.623 

0min 96.00±8.73 100.23±8.46 95.30±9.71 97.18±9.15 0.076+ 

2min 95.40±9.92 97.63±7.70 94.90±7.96 95.98±8.57 0.426 

5mins 88.30±9.11 90.60±8.70 88.00±8.39 88.97±8.72 0.455 

10mins 83.20±9.27 83.93±8.33 83.07±8.55 83.40±8.63 0.918 

20mins 77.73±9.24 80.80±8.74 79.90±9.12 79.48±9.03 0.405 

30mins 74.47±9.53 76.87±9.39 78.03±9.98 76.46±9.64 0.348 

40mins 73.33±10.22 75.37±8.91 77.50±9.34 75.40±9.56 0.242 

50mins 76.13±9.77 76.50±7.96 76.03±8.73 76.22±8.75 0.977 

60mins 79.30±7.64 78.70±6.66 80.00±8.99 79.33±7.75 0.813 

70mins 82.00±6.74 80.60±5.49 81.43±6.31 81.34±6.16 0.68 

80mins 84.37±7.19 81.60±6.11 83.43±7.02 83.13±6.81 0.281 

90mins 86.37±6.63 83.23±5.04 83.60±6.18 84.40±6.09 0.092+ 

100mins 87.30±6.52 84.77±6.28 84.20±5.92 85.42±6.32 0.129 

110mins 89.17±6.07 84.70±6.82 84.77±6.16 86.21±6.63 0.010** 

120mins 89.90±5.66 86.43±7.41 84.60±5.20 86.98±6.48 0.005** 

 

Basal mean arterial pressure is 94.47±11.10 mm hg in group C (control group). The mean 

arterial pressure (MAP) has decreased by 21.14 mm hg compared to basal MAP at 40th 

min.Basal mean arterial pressure is 96 ± 9.69 mm hg in group D (Dexmedetomidine group). 
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The MAP has decreased by 20.63 mm hg compared to Basal MAP at 40th min.Basal MAP is 

97.03±9.90 mm hg in group F (Fentanyl group). The MAP has decreased by 21.00 mm hg 

compared to Basal MAP at 50th min. The mean MAP from basal to 120th minute recording is 

statistically insignificant between group c, group D and group F. 

 

The mean MAP of group C (Control group) is statistically different from group D 

(Dexmedetomidine group) and group F (Fentanyl group) at 110th minute recording with p-

value of 0.021 and 0.024 respectively at 5% significance level. But MAP of the group D 

(Dexmedetomidine group) and group F (Fentanyl group) are statistically in significant with p-

value of 0.999 at 5% significance level. It indicates that Control group MAP is different from 

Dexmedetomidine group and Fentanyl group MAP. Whereas Dexmedetomidine group and 

Fentanyl group MAP are statistically same. 

 

The mean MAP at 120th min of group C (Control group) is statistically different from group F 

(Fentanyl group), whereas it is statistically same as group D (Dexmedetomidine group) MAP 

with a p-value of 0.004 and 0.081 respectively at 5% significance level. Group D 

(Dexmedetomidine group) and group F (Fentanyl group) MAP are statistically insignificant 

with a p-value of 0.485 at 5% significance level. It indicates Control group MAP is statistically 

different from Fentanyl group MAP and Dexmedetomidine group MAP. Dexmedetomidine 

group MAP and Fentanyl group are statistically same. 

 

 
Figure 12:Mean MAPatvariousintervalsinmmHg 

 

Appendix: 

 

Table 13: Surgical procedure 

Surgery Control 

Group 

Fentanyl 

Group 

Dexmedetomidine 

Group 

Total 

Nil 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

VH 4(13.3%) 1(3.3%) 3(10%) 8(8.9%) 

HERNIOPLASTY 1(3.3%) 3(10%) 3(10%) 7(7.8%) 

TAH 0(0%) 3(10%) 4(13.3%) 7(7.8%) 

URSL 2(6.7%) 3(10%) 1(3.3%) 6(6.7%) 

CRIF & IMIL 0(0%) 1(3.3%) 4(13.3%) 5(5.6%) 

APPENDICECTOMY 0(0%) 2(6.7%) 2(6.7%) 4(4.4%) 
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Surgery Control 

Group 

Fentanyl 

Group 

Dexmedetomidine 

Group 

Total 

SSG 3(10%) 1(3.3%) 0(0%) 4(4.4%) 

I AND D 1(3.3%) 2(6.7%) 0(0%) 3(3.3%) 

IR 2(6.7%) 1(3.3%) 0(0%) 3(3.3%) 

WOUND DEBRIDEMENT 0(0%) 2(6.7%) 1(3.3%) 3(3.3%) 

FISTULECTOMY 2(6.7%) 0(0%) 0(0%) 2(2.2%) 

HAEMORROIDECTOMY 1(3.3%) 1(3.3%) 0(0%) 2(2.2%) 

IMIL TIBIA 2(6.7%) 0(0%) 0(0%) 2(2.2%) 

IMPLANT REMOVAL 0(0%) 0(0%) 2(6.7%) 2(2.2%) 

MYOMECTOMY 0(0%) 2(6.7%) 0(0%) 2(2.2%) 

ORIF & IMIL 0(0%) 0(0%) 2(6.7%) 2(2.2%) 

TURP 0(0%) 0(0%) 2(6.7%) 2(2.2%) 

ACL TEAR REPAIR VH 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

BILATERAL EVLT 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

CORRECTIONOFPENILE 

FRACTURE 

1(3.3%) 0(0%) 0(0%) 1(1.1%) 

CRIF TIBIA 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

CRIF WITH IMIL 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

CYSTOLITHOTRIPSY 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

CYSTOSCOPY AND 

TURED 

1(3.3%) 0(0%) 0(0%) 1(1.1%) 

EVLT 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

FEMOROPOPLITEAL 

BYPASS 

1(3.3%) 0(0%) 0(0%) 1(1.1%) 

FISTULA REPAIR 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

FLAP COVERAGE 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

I & D 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

KNEE ARTHROSCOPY 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

MESHPLASTY 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

ORIF & LCP PLATING 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

ORIF & PTP 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

ORIF FEMUR 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

ORIF TIBIA 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

T 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

TENDONREPAIRKWIRE 

FIXATION 

1(3.3%) 0(0%) 0(0%) 1(1.1%) 

TKR 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

TUBOPLASTY 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

TURED 0(0%) 0(0%) 1(3.3%) 1(1.1%) 

URSL AND, DJ STENTING 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

VARICOCOELECTOMY 0(0%) 1(3.3%) 0(0%) 1(1.1%) 

Total 30(100%) 30(100%) 30(100%) 90(100%) 
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Table 14: Height of sensory blockade 

HSB Control Group Fentanyl Group Dexmedetomidine Group Total 

T10 1(3.3%) 0(0%) 0(0%) 1(1.1%) 

T8 28(93.3%) 6(20%) 3(10%) 37(41.1%) 

T7 0(0%) 3(10%) 5(16.7%) 8(8.9%) 

T6 1(3.3%) 21(70%) 20(66.7%) 42(46.7%) 

T4 0(0%) 0(0%) 2(6.7%) 2(2.2%) 

    90(100%) 

 

P<0.001**, Significant, Fisher Exact Test. 

 

 
Figure 13: Height of sensory blockade 

 

Table 15: Side effects 

Allergy 12(40%) 16(53.3%) 12(40%) 40(44.4%) 0.487 

Bradycardia 6(20%) 7(23.3%) 9(30%) 22(24.4%) 0.656 

Hypotension 15(50%) 11(36.7%) 14(46.7%) 40(44.4%) 0.557 

Nausea 0(0%) 2(6.7%) 4(13.3%) 6(6.7%) 0.159 

Sedation 0(0%) 0(0%) 1(3.3%) 1(1.1%) 1.000 

 

 
Figure 14: Side effects 
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DISCUSSION 

Subarachnoid block, commonly referred to as spinal anesthesia, remains a fundamental 

technique for lower abdominal and lower limb surgeries owing to its simplicity, rapid onset, 

reliability, and minimal exposure to systemic depressant drugs[9]. The primary objective of 

spinal anesthesia is to provide effective intraoperative analgesia while ensuring prolonged 

postoperative pain relief with minimal side effects. In this study, we evaluated the efficacy of 

dexmedetomidine and fentanyl as intrathecal adjuvants to hyperbaric bupivacaine, comparing 

their effects on the onset and duration of sensory and motor blockade, duration of postoperative 

analgesia, and hemodynamic stability against a saline control group. Our findings indicate that 

dexmedetomidine significantly enhances both the onset and duration of spinal blockade and 

prolongs postoperative analgesia more effectively than fentanyl and the control group, aligning 

with and extending findings from previous research. 

 

Onset of Sensory Blockade 

The onset of sensory blockade is a critical parameter in assessing the efficacy of spinal 

anesthesia, as a faster onset facilitates quicker surgical readiness and improves patient 

satisfaction. In our study, the dexmedetomidine group (Group D) demonstrated a significantly 

faster onset of sensory blockade (244 ± 70.31 seconds) compared to the fentanyl group (283.17 

± 47.61 seconds) and the control group (343.33 ± 53.52 seconds), with p<0.001. This aligns 

with the findings of Gupta et al., who reported a sensory block onset of 2.23 ± 1.05 minutes in 

the dexmedetomidine group versus 4.12 ± 1.04 minutes in the fentanyl group [10]. Similarly, 

another study observed a reduced onset time in the dexmedetomidine group compared to 

clonidine and control groups.The enhanced onset time with dexmedetomidine may be 

attributed to its synergistic action with bupivacaine, facilitating more efficient neuronal 

blockade. Conversely, our fentanyl findings are consistent with previous studies, such as Parket 

al., who noted a faster sensory onset with fentanyl compared to hyperbaric bupivacaine alone 

[11]. These results underscore dexmedetomidine’s superior efficacy in hastening the onset of 

sensory blockade. 

 

Onset of Motor Blockade 

Motor blockade onset is essential for achieving adequate muscle relaxation during surgery. In 

our study, Group D exhibited the quickest onset of motor blockade (300.67 ± 61.40 seconds) 

compared to Group F (370.33 ± 64.67 seconds) and Group C (400.67 ± 55.64 seconds), with 

p<0.001. This finding concurs with Manoharan et al., who reported a faster motor block onset 

in the dexmedetomidine group [12]. Additionally, Safariet al. observed a significant decrease 

in motor block onset time with dexmedetomidine compared to control and fentanyl groups 

[13]. The accelerated motor blockade may result from dexmedetomidine’s ability to potentiate 

the effects of bupivacaine at the spinal level, enhancing sodium channel blockade and thus 

facilitating faster motor neuron inhibition. Fentanyl’s moderate improvement in motor block 

onset is consistent with previous reports, although it remains less effective than 

dexmedetomidine in this regard. These observations highlight dexmedetomidine’s dual role in 

enhancing both sensory and motor blockade kinetics. 

 

Duration of Sensory Blockade 

Prolongation of sensory blockade is pivotal for extending intraoperative analgesia and reducing 

the need for additional postoperative analgesics. In our study, the duration of two-segment 

sensory regression was markedly longer in Group D (168.5 ± 20.68 minutes) compared to 

Group F (103.23 ± 8.82 minutes) and Group C (87.37 ± 5.88 minutes), with p<0.001. This 
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substantial extension is in line with findings by Rahimzadehet al., who reported prolonged 

sensory blockade with dexmedetomidine [14]. Similarly, another study found that 

dexmedetomidine significantly extended the duration of sensory block compared to fentanyl 

and control groups. The prolonged sensory blockade with dexmedetomidine can be attributed 

to its α-2 adrenergic agonist properties, which modulate nociceptive transmission and sustain 

the inhibitory effect on dorsal horn neurons. Fentanyl also prolonged sensory block duration 

relative to control, corroborating studies by Gupta et al.andBen-Davidet al., though not to the 

extent observed with dexmedetomidine [10, 15]. These results affirm dexmedetomidine’s 

superior capacity to extend sensory analgesia post-spinal anesthesia. 

 

Duration of Motor Blockade 

The duration of motor blockade is a significant factor influencing postoperative mobility and 

rehabilitation. In our study, Group D exhibited the longest duration of motor blockade (424 ± 

36.32 minutes), followed by Group F (221.83 ± 27.15 minutes) and Group C (180.83 ± 24.95 

minutes), all differences being statistically significant (p<0.001). These findings are consistent 

with Manoharanet al., who observed an extended motor blockade duration with 

dexmedetomidine [12]. Khanet al. also reported similar prolongation in the dexmedetomidine 

group [16]. The extended motor blockade duration with dexmedetomidine is likely due to its 

potent α-2 adrenergic agonist effects, which enhance the neuromuscular blocking properties of 

bupivacaine. Fentanyl’s moderate prolongation of motor block duration aligns with existing 

literature, albeit to a lesser extent compared to dexmedetomidine. This prolonged motor 

blockade may be beneficial for surgeries requiring extended muscle relaxation but warrants 

careful monitoring to avoid delayed ambulation and associated complications. 

 

Duration of Analgesia 

The duration of effective postoperative analgesia is a critical measure of an anesthetic 

regimen’s success, directly impacting patient comfort and recovery. Our results showed that 

Group D had the longest analgesia duration (470.5 ± 59.8 minutes), significantly exceeding 

Group F (299.5 ± 47.98 minutes) and Group C (236.17 ± 20.37 minutes), with p<0.001. This 

finding is in strong agreement with studies similar toEidet al., which demonstrated extended 

analgesia with dexmedetomidine [17]. The substantial prolongation of analgesia in the 

dexmedetomidine group is attributable to its α-2 adrenergic agonist activity, which inhibits 

nociceptive neurotransmission and sustains analgesic effects post-surgery. Fentanyl also 

provided a significant increase in analgesia duration compared to control, corroborating 

findings from similar studies. However, dexmedetomidine surpassed fentanyl in prolonging 

analgesia, making it a more effective adjuvant for sustained postoperative pain relief. This 

extended analgesia reduces the need for additional analgesics, minimizes opioid-related side 

effects, and enhances overall patient satisfaction. 

 

Hemodynamic Stability 

Maintaining hemodynamic stability is paramount during and after spinal anesthesia to prevent 

complications such as hypotension and bradycardia. In our study, mean arterial pressure (MAP) 

and heart rate (HR) showed no significant differences across groups for most time points, 

indicating comparable hemodynamic stability. Specifically, the maximum fall in MAP was 

21.14 mmHg in Group C, 21.00 mmHg in Group F, and 20.63 mmHg in Group D at different 

time intervals, with no significant differences overall (p>0.05). Similarly, HR reductions were 

not significantly different among groups, with minor variations that were clinically 

manageable. These findings are consistent with El-Attaret al., who reported similar 
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hemodynamic profiles with dexmedetomidine and fentanyl, and a similar study, which found 

no significant differences in MAP and HR among groups [18]. The minimal hemodynamic 

changes observed suggest that dexmedetomidine, despite its α-2 adrenergic effects, does not 

induce excessive sympathetic blockade when used at the studied dose, thereby maintaining 

cardiovascular stability. This stability is crucial for patient safety, particularly in populations at 

risk for hemodynamic fluctuations. 

 

Height of Sensory Blockade 

The level of sensory blockade achieved is indicative of the anesthetic spread and efficacy in 

covering the surgical site. In our study, Group D achieved a higher maximum sensory blockade 

level (T4) in 6.7% of patients compared to Group F (20%) and Group C (3.3%), with a 

significant p-value <0.001. This superior blockade level with dexmedetomidine aligns with 

findings from Manoharanetal.andKishore et al., who reported higher sensory block levels with 

α-2 agonists [12,19]. The increased blockade height with dexmedetomidine may be due to its 

vasoconstrictive properties, which reduce the cephalad spread of bupivacaine, thereby 

enhancing the block’s intensity and extent. Fentanyl also contributed to a higher sensory 

blockade level compared to control, albeit less effectively than dexmedetomidine, consistent 

with prior studies. The ability to achieve higher sensory levels is advantageous for surgeries 

requiring extensive analgesia but necessitates careful monitoring to prevent excessive 

sympathetic blockade and resultant hypotension. 

 

Side Effects 

Monitoring side effects is essential to evaluate the safety profile of anesthetic adjuvants. In our 

study, the incidence of side effects such as allergic reactions, bradycardia, hypotension, nausea, 

and sedation were comparable among the groups, with no statistically significant differences 

(p>0.05). Specifically, hypotension occurred in 50% of the control group, 36.7% of the fentanyl 

group, and 46.7% of the dexmedetomidine group, which were manageable with standard 

interventions. Bradycardia was observed in 20% of the control group, 23.3% of the fentanyl 

group, and 30% of the dexmedetomidine group, with no significant differences (p=0.656). 

These findings are consistent with Safariet al. and Sunet al., who reported similar incidences 

of hypotension and bradycardia with dexmedetomidine and fentanyl without significant 

differences [13, 20]. Additionally, nausea was more prevalent in the dexmedetomidine and 

fentanyl groups compared to control, though not statistically significant, aligning with a similar 

study. Sedation was minimal, with only one patient in the dexmedetomidine group reporting 

mild sedation, corroborating Tsaousiet al., who noted manageable sedation levels [21]. Overall, 

dexmedetomidine’s side effect profile was favorable, indicating its safety as an intrathecal 

adjuvant when used at the studied dose. 

 

Comparison with Other Studies 

Our findings are in strong concordance with existing literature on the use of dexmedetomidine 

and fentanyl as intrathecal adjuvants. For instance, Parket al. demonstrated that 

dexmedetomidine significantly reduced the onset time of sensory and motor blocks while 

prolonging their duration compared to clonidine and control groups [11]. Similarly, El-Attaret 

al. reported that dexmedetomidine extended the duration of sensory and motor blocks and 

postoperative analgesia more effectively than fentanyl [18].A similar study also found that 

dexmedetomidine significantly prolonged the duration of analgesia and motor blockade 

compared to fentanyl and control groups. Saiyad et al.corroborated these results, showing that 

dexmedetomidine provided superior prolongation of analgesia with minimal side effects [22]. 
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Our study extends these findings by demonstrating that dexmedetomidine not only enhances 

block characteristics but also maintains hemodynamic stability comparable to fentanyl, 

reinforcing its potential as a superior intrathecal adjuvant. 

 

Clinical Implications 

The superior performance of dexmedetomidine in enhancing the onset and duration of spinal 

anesthesia, coupled with its prolonged postoperative analgesia and manageable side effect 

profile, has significant clinical implications. Incorporating dexmedetomidine as an intrathecal 

adjuvant can enhance surgical conditions by providing faster and more prolonged anesthesia, 

reducing the need for additional analgesics, and improving patient satisfaction. Moreover, the 

minimal hemodynamic disturbances observed make dexmedetomidine a suitable alternative to 

opioids, particularly in patients where opioid-related side effects pose a higher risk. This can 

lead to more effective multimodal analgesia strategies, optimizing pain management while 

minimizing adverse effects and enhancing recovery profiles. 

 

Limitations 

Despite the robust findings, our study has several limitations. Firstly, the exclusion of pediatric 

and elderly populations limits the generalizability of the results to these vulnerable groups. 

Secondly, the sample size, while adequate for detecting significant differences in primary 

outcomes, was relatively small, potentially underpowering the detection of rare adverse events. 

Additionally, postoperative analgesia assessment relied on a specific Visual Analog Scale 

(VAS) score, which may be subject to individual patient variability and observer bias. Future 

studies should incorporate larger, more diverse populations, including ASA III and IV patients, 

to validate the efficacy and safety of dexmedetomidine across a broader patient spectrum. 

Furthermore, standardized pain assessment protocols should be employed to enhance the 

reliability of postoperative analgesia measurements. 

 

Future Research 

Future research should focus on exploring the optimal dosing of dexmedetomidine to maximize 

its benefits while minimizing side effects. Comparative studies involving different α-2 agonists, 

such as clonidine, could provide deeper insights into their relative efficacies and safety profiles. 

Additionally, investigating the synergistic effects of combining dexmedetomidine with other 

adjuvants may offer further enhancements in spinal anesthesia outcomes. Long-term follow-

up studies are also warranted to assess any delayed adverse effects and the impact on patient 

recovery trajectories. Expanding research to include diverse surgical populations and settings 

will help in formulating comprehensive guidelines for the use of dexmedetomidine as an 

intrathecal adjuvant. 

 

CONCLUSION 

This study conclusively demonstrates that intrathecal dexmedetomidine (10 µg) as an adjuvant 

to 0.5% hyperbaric bupivacaine significantly enhances the onset and prolongs the duration of 

both sensory and motor blockade compared to fentanyl (25 µg) and a saline control. 

Additionally, dexmedetomidine markedly extends postoperative analgesia without causing 

significant hemodynamic instability or severe side effects, making it a superior alternative to 

traditional opioid adjuvants. The findings support the incorporation of dexmedetomidine into 

spinal anesthesia protocols for lower abdominal and lower limb surgeries, offering improved 

patient comfort and satisfaction. Overall, dexmedetomidine’s efficacy and safety profile 



 

  A COMPARATIVE STUDY OF INTRATHECAL DEXMEDETOMIDINE 10mcg AND FENTANYL 

25mcg AS ADJUVANTS TO 0.5% HYPERBARIC BUPIVACAINE IN SPINAL ANAESTHESIA WITH A 

0.5ML NORMAL SALINE CONTROL GROUP 

SEEJPH Volume XXVI, S1,2025, ISSN: 2197-5248; Posted:05-01-25 

 

3844 | P a g e  

 

position it as an effective intrathecal adjuvant, potentially transforming pain management 

strategies in regional anesthesia. 

 

Recommendations 

Incorporate dexmedetomidine as a standard intrathecal adjuvant to hyperbaric bupivacaine in 

spinal anesthesia for lower abdominal and limb surgeries to enhance analgesic outcomes. 

Conduct larger, multicentric studies including diverse patient populations (e.g., pediatric, 

elderly, ASA III and IV) to validate and generalize the efficacy and safety of dexmedetomidine. 

Explore a wider range of dexmedetomidine dosages to identify the optimal balance between 

efficacy and minimal side effects, ensuring maximum patient benefit. 
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