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ABSTRACT 
Aim: The aim of the present study is to determine the effect of adding dexmedetomidine and fentanyl to levobupivacaine in 

subarachnoid block for LSCS on the outcome of the patient. Methods: This is a comparative study which is carried out in 
the Department of Anesthesiology for duration of six months, which included 150 patients as study participants. Patients 

were divided into three equal groups. Group I, Group II and Group III. Patients’ detailed demographics were recorded after 

taking verbal and written consent. Results: The mean age of the patients in group I was 28.42 ± 6.54 years with BMI 

23.17±8.32, mean age in group II was 27.33 ±7.53 years with BMI 24.46 ± 6.14 and in group III mean age was 26.94 ±9.51 
years with BMI 24.76 ±4.36. Patents arterial pressure and heart beat per minute recorded. In Group III and II (5.15±2.38 

min, 6.04±5.16 min), the maximum in Group I (8.02± 2.18 min) time needed for the highest level of sensory block was the 

shortest gap between three categories (p < 0.001). Bromage Scale 3 was averaged in a similar way, less in Group III (2.88 

±1.52) and statistically significant across the three groups (p < 0.001). The time needed for sensory regression to level S1 
(sensory block duration) in Group II was maximum (501.05 ± 14.38 min) and high between groups of three (p< 003). The 

time gap needed in Group II (403.37 ±10.05 min) and Group I (300.06±4.46 min) for the first analgesic requirement was 

highly important (p < 0.001) and the most significant. Frequency of side effects (Hypotension, Nausea/Vomiting, 

Respiratory depression) Shivering were also observed between the patients of these three groups. Conclusion: We observed 
and concluded that for an adjuvant of 0.5percent isobaric levobupivacaine, Intrathecal dexmedetomidine induces both 

prolonged motor blockage and post operative analgesia than fentanyl. 
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INTRODUCTION 
Spinal anesthetic is a highly effective method for 

managing pain after ambulatory procedures 1. 

However, it can lead to a longer recovery time for 

motor function and delayed ability to walk, which in 

turn might result in a longer hospital stay 2, 3. The 

utilization of low-dose spinal technique, which 

incorporates the administration of small amounts of 

local anesthetics along with fentanyl, has enhanced 

the effectiveness of spinal anesthesia in ambulatory 

surgical settings. This technique allows for heightened 

sensory response without causing an increase in motor 

block or delaying the time required for urination. 

However, the primary issues with this approach 

continue to be insufficient anesthetic and the potential 

dangers associated with intrathecal opioids 4, 5. 

Intrathecal α2-adrenoceptor agonists, when used as 

adjuvant medicines, have demonstrated the ability to 

reduce the necessary amounts of local anesthetics 6, 7. 

Dexmedetomidine is an α2-adrenoceptor agonist with 
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good selectivity. It enhances the effects of local 

anesthetics, extends the duration of pain relief after 

surgery, and has a calming effect that depends on the 

dosage, without causing respiratory depression 8. The 

precise mechanism by which intrathecal α2-

adrenoceptor agonists work is not fully understood. 

However, it is believed that they may enhance the 

effects of local anesthetics by binding to the pre-
synaptic C-fibers and postsynaptic dorsal horn 

neurons. This binding leads to analgesia by reducing 

the release of C-fiber neurotransmitters and 

hyperpolarizing the postsynaptic dorsal horn cells 9, 10. 

The extension of motor block caused by spinal 

anesthetics may be due to the hyperpolarization of 

ventral horn motoneurons in the spinal cord, which 

enhances the effect of the local anesthetic 11. 

Fentanyl is the predominant short-acting opioid that is 

commonly administered intrathecally in conjunction 

with local anesthetics. It exhibits synergistic effects 

when used in combination with local anesthetics and 

enhances the quality of pain relief during and after 

surgery 12. According to reports, administering 

fentanyl through the intrathecal route at a dosage of 

10-25 micrograms can extend the duration of surgical 

pain relief for around 180-240 minutes 13. 
Nevertheless, intrathecal opioids may induce some 

adverse effects like pruritus, urine retention, emesis, 

and respiratory depression 14, 15. 

The objective of this study was to assess the effect of 

incorporating dexmedetomidine and fentanyl into 

levobupivacaine during subarachnoid block for LSCS 

on patient outcomes. 

 

MATERIALS AND METHODS 
The current study is a hospital based observational 

comparative study carried out in the Department of 

Anesthesiology for duration of six months with 150 

patients. Patients were divided into three equal groups 

Group I, Group II and Group III. Patient’s detailed 

demographics were recorded after taking written 

consent. Patients who had eclampsia, pre-eclampsia, 

diabetes and those who did not give any written 

consent were excluded from this study. 

Group I had 50 patients and received 2.5 ml isobaric 
levobupivacaine, group II with 50 patients and 

received 2.5 ml isobaric levobupivacaine and 5μg 

dexmedetomidine, and group III received 2.5 ml 

isobaric levobupivacaine and 25μg fentanyl 

respectively. The anesthesiologist who engaged in 

drug preparations carried out randomization. The 

group allocation was not identified to another 

investigator who was interested in process and 

supervision. The drug regimen used in spinal 

anesthesia was also blinded to the patients. 

A comparison of block characteristics and duration of 

postoperative analgesia were the primary findings. 

Secondary findings were compared with 

hemodynamic parameters, rescuer analgesia and 

adverse effects of intra-thecal dexmedetomidine or 

fentanyl with isobaric levobupivacaine of 0.5 percent. 

The sensory block level measured bilaterally in the 
midclavicular line, the hypodermic needle and 

dermatic levels were checked every 2 minutes with a 

lack of fine prick sensations, before successive tests 

were carried out at the highest level. The highest 

degree of sensory blockade, the period from injection 

to S1, was reported from the time of sensory 

regression. Using the Chi-square test, nominal 

categorical data was compared. The full SPSS 26.0 

version analysed the results. The p value <0.05 was 

found with a statistically significant difference. 

 

RESULTS 

Table 1: Baseline details of the study participants  

Variables Group I(n=50) Group II(n=50) Group III(n=50) 

Mean Age (Yrs) 28.42 ± 6.54 27.33 ±7.53 26.94 ±9.51 

BMI 23.17±8.32 24.46 ± 6.14 24.76 ±4.36 

HR (beats/min) 84.04 ± 7.63 85.55 ± 6.54 85.85 ± 4.56 

MAP (mmHg) 97.07 ±3.14 95.45 ±4.76 96.14 ±5.35 

 

The mean age of the patients in group I was 28.42 ± 

6.54 years with BMI 23.17±8.32, mean age in group 

II was 27.33 ±7.53 years with BMI 24.46 ± 6.14 and 

in group III mean age was 26.94 ±9.51 years with 

BMI 24.76 ±4.36. Patients arterial pressure and heart 

beat per minute recorded. 
 

Table 2: Comparison of block characteristics by the first analgesic needs of the groups 

Variables Group I(n=50) Group II(n=50) Group III(n=50) P value 

Sensory Block (mean time) 8.02± 2.18 5.15±2.38 6.04±5.16 <0.001 

Bromage 3 (mean time) 4.86 ± 1.58 3.81 ± 1.45 2.88 ±1.52 <0.001 

S1 level sensory regression (mean time) 285.15 ± 16.34 501.05 ± 14.38 416.04 ± 18.42 <0.001 

first analgesic (mean time) 300.06±4.46 403.37 ±10.05 344.26 ± 12.28 <0.001 

 

In Group III and II (5.15±2.38 min, 6.04±5.16 min), 

the maximum in Group I (8.02± 2.18 min) time 

needed for the highest level of sensory block was the 

shortest gap between three categories (p < 0.001). 

Bromage Scale 3 was averaged in a similar way, less 

in Group III (2.88 ±1.52) and statistically significant 

across the three groups (p < 0.001). The time needed 

for sensory regression to level S1 (sensory block 
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duration) in Group II was maximum (501.05 ± 14.38 

min) and high between groups of three (p< 003). The 

time gap needed in Group II (403.37 ±10.05 min) and 

Group I (300.06±4.46 min) for the first analgesic 

requirement was highly important (p < 0.001) and the 

most significant. 

 

Table 3: Frequency of side effects among the study groups  

Variables Group I Group II Group III P value 

Nausea/Vomiting 3 4 6 0.75 

Shivering 5 0 4 0.44 

Hypotension 7 6 6 0.92 

Respiratory depression 0 0 3 0.12 

 

Frequency of side effects (Hypotension, 

Nausea/Vomiting, Respiratory depression) Shivering 

were also observed between the patients of these three 
groups. 

 

DISCUSSION 
Spinal anesthesia induces a profound sensory 

blockade, while also minimizing adverse effects on 

both the mother and the fetus. Cesarean sections 

remain the favored approach for executing the 

procedure 16, 17. Although this method has several 

benefits, it has a limited duration and cannot provide 

sufficient postoperative pain relief. Optimal 

postoperative analgesia is crucial following a cesarean 

delivery since it facilitates more efficient nursing and 

infant care. Various drugs, such as opioids, 

magnesium sulfate, vasopressors, and 2-adrenergic 

agonists (dexmedetomidine and clonidine), have been 

extensively tested as additional treatments to local 

anesthetics in recent years. These drugs seem to offer 
benefits not only in controlling pain after surgery but 

also in improving patient satisfaction with the 

procedure.17-19 The most often used short-acting 

opioid in the United States is a mixture of fentanyl 

and local anesthetics, which is delivered intrathecally. 

When used with local anesthetics, it exhibits 

synergistic effects that enhance both intraoperative 

and postoperative pain relief 17. Studies have shown 

that when fentanyl is delivered intrathecally at a 

dosage of 10-25 micrograms, it can greatly prolong 

the duration of postoperative pain relief by around 

180-240 minutes compared to intravenous 

administration. 

Currently, there is significant interest in using 

intrathecal injection of Dexmedetomidine to prolong 

the duration of analgesia and reduce postoperative 

discomfort in spinal anesthesia. Several studies have 
investigated the use of various dosages of intrathecal 

Dex (3μg, 5μg, 10μg, 15μg) alongside local 

anesthetics 20-23. Dexmedetomidine appears to 

stimulate the activation of α2-agonist receptors in the 

spinal cord, resulting in a reduction in the 

transmission of pain signals, such as substance P. 

Furthermore, it has been disclosed that the analgesic 

effects of the treatment following the surgery are a 

result of the suppression of intracellular potassium 

transport activities 24. 

The average age of patients in group I was 28.42 

±6.54 years, with a body mass index (BMI) of 23.17 ±

8.32. In group II, the average age was 27.33 ± 7.53 

years, with a BMI of 24.46 ± 6.14. In group III, the 

average age was 26.94 ± 9.51 years, with a BMI of 
24.76 ± 4.36. Arterial pressure and heart rate were 

measured and recorded. The lowest duration of time 

required to achieve the highest level of sensory block 

was observed in Group I (8.02±2.18 min), while 

Groups III and II had longer durations (5.15±2.38 

min, 6.04±5.16 min) respectively. This difference 

between the three groups was statistically significant 

(p < 0.001). This was similar to the research 

undertaken by Joginder Pal et al. 25 The Bromage 

Scale 3 was calculated in a similar manner, with a 

slightly lower average in Group III (2.88 ±1.52), and 

the difference was statistically significant across all 

three groups (p < 0.001). The duration of sensory 

regression to level S1 (sensory block duration) in 

Group II was at its maximum (501.05 ± 14.38 min) 

and significantly higher compared to the other three 

groups (p< 003). The time interval required for the 
initial analgesic demand was significantly different 

between Group II (403.37 ±10.05 min) and Group I 

(300.06±4.46 min), with a high level of significance 

(p < 0.001). This difference was the most significant 

among all the observed variables. Our research 

demonstrated similarities to other prior studies, 

indicating that the inclusion of Intrathecal 

dexmedetomidine in isobaric levobupivacaine yielded 

superior outcomes compared to fentanyl 25, 26. The 

frequency of adverse symptoms, namely hypotension, 

nausea/vomiting and respiratory depression. Tremors 

were also found among the patients in these three 

groups. The most prevalent problem observed in all 

three groups was hypotension, followed by 

nausea/vomiting, shivering, and respiratory 

depression. These results were similar to the earlier 

findings 27. 

 

CONCLUSION 
Based on our observations and the study findings, we 

came to the conclusion that intrathecal 

dexmedetomidine generates both sustained motor 

blockage and post-operative analgesia more 

effectively than fentanyl does when used as an 

adjuvant with 0.5 percent isobaric levobupivacaine. 
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