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ABSTRACT 

Background: The utilization of intrathecal adjuvants to enhance the efficacy and prolong the 

duration of spinal anesthesia has been a longstanding clinical practice. Opioids, including 

buprenorphine, are conventionally preferred for this purpose because of their powerful analgesic 

effects. Nonetheless, recent medicines such as dexmedetomidine, an α2-adrenergic agonist, have 

demonstrated potential in enhancing block characteristics and postoperative analgesia. 

Comparative studies are crucial for assessing the efficacy, safety, and haemodynamic 

characteristics of various adjuvants in conjunction with bupivacaine. 

Aim: This study aimed to evaluate and compare the effects of intrathecal dexmedetomidine and 

buprenorphine as adjuvants to 0.5% hyperbaric bupivacaine in patients undergoing elective lower 

abdominal surgeries. 

Materials and Method: This prospective study was conducted on 80 patients aged 18 to 60 years, 

classified as American Society of Anesthesiologists (ASA) I or II, scheduled for elective lower 

abdominal surgeries under spinal anaesthesia. Patients were randomly allocated into two equal 

groups. Group B received 3 ml of 0.5% hyperbaric bupivacaine with 60 µg of buprenorphine, 

while Group D received 3 ml of 0.5% hyperbaric bupivacaine with 5 µg of dexmedetomidine 
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intrathecally. Parameters assessed included onset time to peak sensory level, motor block 

characteristics, duration of analgesia, sedation levels, hemodynamic variables and any adverse 

effects observed intraoperatively or postoperatively.  

Results: The demographic characteristics were comparable between groups (p > 0.05). 

Dexmedetomidine (Group D) showed significantly faster onset and longer duration of sensory and 

motor block, as well as prolonged postoperative analgesia, compared to buprenorphine (Group B) 

(p < 0.001). Group D also demonstrated higher sedation scores without respiratory depression (p 

< 0.001). Hemodynamic parameters remained stable in both groups (p > 0.05). Adverse effects 

were minimal and statistically insignificant, though pruritus was more common in Group B.  

Conclusion: Dexmedetomidine, when used intrathecally as an adjuvant to bupivacaine, provides 

superior anaesthetic and analgesic duration compared to buprenorphine, along with adequate 

sedation and minimal side effects. It may be considered a more effective alternative in enhancing 

spinal anaesthesia for lower abdominal surgeries. 

Keywords: Adjuvants, Bupivacaine, Buprenorphine, Dexmedetomidine, Spinal block 

INTRODUCTION 

Spinal anesthesia, or subarachnoid block, is a prevalent and efficacious method for 

administering regional anesthesia in lower abdominal, pelvic, and lower limb procedures. It has 

multiple benefits, including as fast onset, extensive neuronal blocking, less systemic drug 

exposure, and superior muscular relaxation.1,2 

The principal drug employed in spinal anesthesia is a local anesthetic, predominantly 

bupivacaine, owing to its extended duration of action and advantageous pharmacodynamic 

characteristics.3 However, despite its efficacy, bupivacaine alone may fail to deliver appropriate 

postoperative analgesia, and its duration of action, while comparatively extended, may be 

insufficient for more comprehensive or longer surgical procedures.4 

To address these limitations and improve the efficacy and duration of spinal anesthesia, 

adjuvants are frequently used into local anesthetics. These adjuvants can enhance block properties, 

extend analgesia, and diminish the need for systemic analgesics. Historically, opioids have been 

the favored intrathecal adjuvants.5 

Buprenorphine, a partial agonist at the μ-opioid receptor, is recognised for its significant 

analgesic properties and extended duration of action. Intrathecal administration of buprenorphine 

has demonstrated an extension of sensory block duration and excellent postoperative analgesia. 

http://www.neuroquantology.com/
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Yet, it is linked to specific opioid-related adverse effects, such as nausea, vomiting, pruritus, and 

respiratory depression.6,7  

Recently, non-opioid adjuvants, including alpha-2 adrenergic agonists, gained significant 

attention. Dexmedetomidine, a highly selective agonist of alpha-2 adrenergic receptors, has been 

thoroughly investigated for its sedative, anxiolytic, and analgesic effects.8 Administered 

intrathecally, dexmedetomidine has demonstrated the ability to improve the quality of sensory and 

motor blockage, prolong analgesia duration, and maintain stable hemodynamics with negligible 

respiratory depression. Moreover, its calming characteristics enhance patient comfort during 

localised anesthesia, eliminating the necessity for general anaesthetics.9  

Although dexmedetomidine is increasingly utilizsed as an intrathecal adjuvant, 

buprenorphine continues to be extensively employed, particularly in environments where there is 

a predominant familiarity with opioid adjuvants. Therefore, it is clinically pertinent to evaluate the 

effectiveness, safety, and blockade properties of these two drugs when administered with 

bupivacaine in spinal anaesthesia.10  

This study aims to offer evidence-based recommendations on the optimal intrathecal 

adjuvant for lower abdominal procedures by comparing these two drugs. The findings may 

enhance anesthetic techniques, increase patient comfort, and improve surgical outcomes, 

facilitating a more individualized and logical approach to intrathecal adjuvant selection.  

AIMS AND OBJECTIVES 

● To evaluate and compare the effects of intrathecal dexmedetomidine and buprenorphine as 

adjuvants to 0.5% hyperbaric bupivacaine in patients undergoing elective lower abdominal 

surgeries. 

MATERIALS AND METHODS: 

This prospective comparative study was conducted in the Department of Anaesthesia, Sree 

Mookambika Institute of Medical Sciences, Kulasekharam, over a period of 10 months from July 

2024 to April 2025. Informed written consent was obtained from all participants. 

A total of 80 patients, aged between 18 and 60 years, belonging to either sex and classified 

as American Society of Anesthesiologists (ASA) Physical Status I or II, scheduled for elective 

lower abdominal surgeries under spinal anaesthesia, were enrolled. Exclusion criteria included 
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patients with known bleeding disorders, those on anticoagulant therapy, patients with cardiac 

diseases, heart blocks, arrhythmias, or those receiving β-blockers or α-antagonists. 

Patients were randomly allocated into two groups (n=40 each) using a random number 

sequence: 

● Group B: Received 3 ml (15 mg) of 0.5% hyperbaric bupivacaine with 60 µg of 

buprenorphine. 

● Group D: Received 3 ml (15 mg) of 0.5% hyperbaric bupivacaine with 5 µg of 

dexmedetomidine. 

All patients were kept nil per oral for 8 hours preoperatively and were premedicated with 

oral diazepam 0.1 mg/kg on the night before surgery and again on the morning of surgery. 

Intramuscular injection atropine 0.6 mg was administered 30 minutes before surgery. 

Upon arrival in the operating room, intravenous access was secured, and patients were 

preloaded with 10 ml/kg of crystalloid solution over 15 minutes. Standard monitoring included 

non-invasive blood pressure (NIBP), pulse oximetry, and three-lead electrocardiogram (ECG). 

Baseline readings of systolic and diastolic blood pressure, heart rate (HR), and oxygen saturation 

(SpO₂) were recorded. 

Spinal anaesthesia was administered under strict aseptic precautions using a 23G or 25G 

Quincke Babcock spinal needle at the L3–L4 interspace in the lateral position. The prepared 

intrathecal drug was injected slowly over 10–15 seconds after confirming free flow of 

cerebrospinal fluid (CSF). The completion of drug injection was designated as time zero, and all 

subsequent observations were recorded from this point. 

Following administration of the subarachnoid block, patients were positioned supine. 

Sensory block was assessed by the pin-prick method using a 25G hypodermic needle, and the time 

to achieve sensory level at T8 was recorded. Motor block was evaluated using the Modified 

Bromage Scale, and the time to achieve Bromage Grade 3 (Unable to move hip, knee, and ankle) 

was noted. Sedation levels were assessed using the Ramsay Sedation Scale at baseline, 10 minutes 

after spinal injection, and postoperatively. The scale includes: 

1 – Anxious, agitated or restless 

2 – Cooperative, oriented, and tranquil 

3 – Responding to commands only 

4 – Brisk response to glabellar tap or loud auditory stimulus 

http://www.neuroquantology.com/
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5 – Sluggish response to glabellar tap or loud auditory stimulus 

6 – No response 

Hemodynamic parameters were recorded at 1, 3, 5, 7, and 10 minutes after the 

subarachnoid block, and then every 5 minutes up to 45 minutes. Hypotension, defined as a decrease 

in SBP ≥30% from baseline, was managed with IV fluids and injection Mephentermine 3 mg IV 

in aliquots. Bradycardia, defined as HR <50 bpm, was treated with intravenous atropine 0.6 mg. 

No additional analgesics were given intraoperatively. However, anxious patients were 

administered intravenous midazolam 1 mg. Any intraoperative adverse events such as 

hypotension, bradycardia, shivering, nausea, vomiting, pruritus, respiratory depression, or ECG 

changes were documented. 

Postoperatively, patients were monitored in the post-anaesthesia care unit (PACU) until 

complete recovery. Hemodynamic parameters and SpO₂ were recorded throughout. The duration 

of analgesia was defined as the time from intrathecal drug administration to the first complaint of 

pain, at which point injection Tramadol 1 mg/kg IV was administered as rescue analgesia. All 

patients were followed up for one week postoperatively for complications such as headache, 

dysesthesia in the thighs, buttocks, or lower limbs. 

The collected data were entered and analyzed using the Statistical Package for the Social 

Sciences (SPSS) version 25.0. Descriptive statistics were applied to summarize demographic 

characteristics and baseline variables. Continuous data such as age, onset and duration of sensory 

and motor block, duration of analgesia, and hemodynamic parameters were expressed as mean ± 

standard deviation (SD). Comparisons between the two groups for continuous variables were 

performed using the independent Student’s t-test. Categorical variables were analyzed using the 

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

statistically significant. 

OBSERVATION AND RESULTS 

The demographic parameters including age, gender, weight, ASA status, and type of 

surgery were comparable between the two groups with no statistically significant difference (p > 

0.05), confirming homogeneity. (Table 1) 

Parameter Group B (n = 40) Group D (n = 40) p-value 

Age (years) 41.9 ± 9.8 42.6 ± 10.1 0.72 

http://www.neuroquantology.com/
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Gender (M/F) 21 / 19 23 / 17 0.66 

Weight (kg) 66.3 ± 7.4 67.2 ± 8.1 0.53 

ASA Physical Status (I/II) 28 / 12 26 / 14 0.62 

Duration of Surgery (min) 86.2 ± 11.5 84.9 ± 12.3 0.49 

Table 1: Comparison of demographic parameters among groups 

The onset of sensory and motor block was significantly faster in Group D. The duration of 

sensory and motor blockade was also significantly longer in Group D as compared to Group B. 

The duration of effective postoperative analgesia was significantly prolonged in the 

dexmedetomidine group. (Table 2) 

Parameter Group B (n = 40) Group D (n = 40) p-value 

Sensory Onset to T8 (min) 4.3 ± 0.8 3.5 ± 0.6 <0.001 

Time to Modified Bromage 3 (min) 5.9 ± 1.1 4.7 ± 0.9 <0.001 

Duration of Sensory Block (min) 170.6 ± 19.3 212.7 ± 20.8 <0.001 

Duration of Motor Block (min) 152.4 ± 15.5 186.5 ± 18.2 <0.001 

Time to First Rescue Analgesia (min) 264.3 ± 27.8 334.2 ± 29.7 <0.001 

Table 2: Comparison of Onset and Duration of Sensory and Motor Block 

Sedation scores (Ramsay scale) were higher in Group D, indicating better intraoperative 

sedation without respiratory depression. (Table 3) 

Time Point 
Group B  

(% score ≥ 3) 

Group D  

(% score ≥ 3) 
p-value 

On arrival to OR 5% 12.5% 0.27 

10 min post spinal 20% 65% <0.001 

Postoperative (30 min) 17.5% 60% <0.001 
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Table 3: Comparison of Sedation Scores between the groups 

Hemodynamic parameters remained stable throughout the intraoperative period in both 

groups. (Table 4) 

Vitals Group B Group D p-value 

Mean HR (beats/min) 72.3 ± 6.2 74.5 ± 6.8 0.08 

Mean SBP (mmHg) 118.6 ± 7.3 117.2 ± 6.9 0.29 

Mean DBP (mmHg) 74.4 ± 5.6 75.1 ± 5.2 0.47 

Table 4: Comparison of Hemodynamic Parameters between the groups 

Minor adverse effects such as hypotension, bradycardia, nausea, pruritus, and shivering 

were observed, but none were statistically significant. Notably, pruritus was more frequent with 

buprenorphine, consistent with known opioid-related side effects. No patient required conversion 

to general anaesthesia. No respiratory depression occurred in either group, affirming the safety of 

both adjuvants at the given doses. (Table 5) 

Adverse Effect Group B Group D p-value 

Hypotension 3 (7.5%) 4 (10%) 0.69 

Bradycardia 1 (2.5%) 2 (5%) 0.55 

Nausea/Vomiting 5 (12.5%) 3 (7.5%) 0.45 

Pruritus 4 (10%) 1 (2.5%) 0.16 

Shivering 2 (5%) 3 (7.5%) 0.64 

Table 5: Comparison of adverse effects between the groups 

DISCUSSION 

This study evaluated the efficacy and safety of intrathecal buprenorphine (Group B) 

compared to dexmedetomidine (Group D) as adjuncts to spinal anaesthesia. The demographic data, 

such as age, gender, weight, ASA physical status, and type/duration of operation, were equivalent 

between the two groups, exhibiting no statistically significant differences (p > 0.05), thereby 

affirming baseline homogeneity. This guaranteed that the observed differences in block features 

and outcomes could be attributable to the pharmacological drugs instead of confounding variables.  

http://www.neuroquantology.com/
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Buprenorphine is a centrally acting partial opioid agonist that delivers analgesia via spinal 

and supraspinal pathways. Recent investigations indicate that it also has local anaesthetic 

characteristics, which may enhance its capacity to extend anaesthesia. The elevated lipid solubility 

promotes swift transport into brain tissue, hence minimising rostral dispersion and mitigating 

postoperative adverse effects.11 

Dexmedetomidine is a highly selective agonist of the α2-adrenergic receptor. It augments 

sensory blockade by targeting presynaptic C fibres to suppress neurotransmitter release and by 

acting on postsynaptic dorsal horn neurones to elicit hyperpolarisation. Furthermore, it extends 

motor blockade by attaching to motor neurones within the spinal cord.12  

The findings of the present study indicate that dexmedetomidine markedly enhanced the 

onset and duration of both sensory and motor blockade in comparison to buprenorphine. The 

duration to attain sensory block to T8 and full motor block (Modified Bromage 3) was markedly 

reduced in Group D (p < 0.001), signifying a more rapid induction of anaesthesia. Moreover, the 

duration of sensory block, motor block, and effective postoperative analgesia was significantly 

extended in Group D (p < 0.001), underscoring the enhanced analgesic efficacy of 

dexmedetomidine as an intrathecal adjuvant. These findings ascribe the augmented effect of 

dexmedetomidine to its action on α2-adrenergic receptors, resulting in diminished nociceptive 

transmission in the dorsal horn of the spinal cord. 

Intraoperatively, sedation was much deeper in Group D, as reflected by greater Ramsay 

sedation levels at 10-minutes post-spinal and 30 minutes postoperatively (p < 0.001). This degree 

of sedation was clinically advantageous, enhancing patient comfort without inducing respiratory 

depression, a critical safety concern.  

Gupta M et al.13 observed that the duration of motor and sensory blockage, as well as the 

time to rescue analgesia, was significantly extended in Group D relative to Group B. The sedation 

level in Group D was elevated relative to Group B.  

Kaur N et al.14 found that the time to the initial analgesic request was 589 ± 158.3 minutes 

for the remaining patients, and 429 ± 134 minutes for the buprenorphine and dexmedetomidine 

groups, respectively. This was analogous to the current investigation.  

The average duration of analgesia in the intrathecal Dexmedetomidine group was 494.90 ± 38.46 

minutes, but in the buprenorphine group it was 283.03 ± 17.97 minutes (p-value < 0.05), according 

to the study conducted by Riaz F et al.15  

http://www.neuroquantology.com/
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Qureshi SA et al.16 found that the mean duration of analgesia in the buprenorphine group 

was 234.67±131 minutes, while in the dexmedetomidine group, it was 275.17±29.77 minutes (p 

value=<0.001). The VAS score for the buprenorphine group was 3.87±0.63, but for the 

dexmedetomidine group, it was 3.90±0.66 (p = 0.842). The buprenorphine group exhibited a mean 

rescue analgesia of 4.40±0.56 mg, whereas the dexmedetomidine group had a mean rescue 

analgesia of 4.33±0.55 mg (p-value=0.644).  

Hemodynamic measures, such as heart rate and blood pressure, remained consistent in both 

groups during the intraoperative time. Despite a tendency for a marginally reduced mean heart rate 

and systolic blood pressure in the dexmedetomidine group, these variations lacked statistical 

significance (p > 0.05), suggesting adequate hemodynamic stability with both adjuncts.  

The study conducted by Gupta M et al.13 revealed no significant differences in 

hemodynamic indicators, but Group B exhibited a lower HR compared to Group D.  

Concerning safety, both cohorts exhibited a low occurrence of minor side events, including 

hypotension, bradycardia, nausea/vomiting, pruritus, and shivering, with no statistically significant 

differences observed. Significantly, pruritus occurred more frequently in the buprenorphine group, 

which aligns with established opioid-related adverse effects. Significantly, no patients necessitated 

conversion to general anesthesia, and no instances of respiratory depression were recorded, so 

affirming the safety of both adjuvants at the given dosages.  

Chiranjeevi B et al.17 noted that, in comparison to buprenorphine, the intrathecal 

administration of dexmedetomidine as an adjunct to hyperbaric bupivacaine resulted in a reduced 

incidence of adverse effects.  

CONCLUSION 

The study revealed that intrathecal dexmedetomidine (5 μg) as an adjunct to 0.5% 

hyperbaric bupivacaine offers enhanced block characteristics relative to buprenorphine (60 μg) in 

patients undergoing lower abdominal operations. Dexmedetomidine markedly extended the 

duration of sensory and motor blockage, postponed the need for rescue analgesia, and provided an 

enhanced level of sedation while maintaining hemodynamic stability. While both adjuvants 

demonstrated efficacy and safety, dexmedetomidine exhibited a more advantageous profile for 

augmenting spinal anesthesia. The occurrence of side effects was minimal and similar across the 

two groups. This indicates that dexmedetomidine may be favored as an intrathecal adjuvant for 

extended intraoperative anesthesia and postoperative analgesia. Future study should evaluate 
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results in high-risk populations and compare diverse adjuvant dosages across various surgical 

contexts. 
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