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ABSTRACT 
Introduction: Spinal anaesthesia with bupivacaine is widely used for infraumbilical surgeries; however, its 
relatively limited duration of postoperative analgesia necessitates the use of adjuvants. Clonidine, an α2-adrenergic 
agonist, has been studied for its potential to enhance the quality and duration of spinal anaesthesia. The present 
study aimed to compare the effects of intrathecal bupivacaine alone with bupivacaine combined with clonidine in 
patients undergoing infraumbilical surgeries. 
Materials and Methods: This prospective, randomized comparative study was conducted at Adichunchanagiri 
Institute of Medical Science, Adichunchanagiri University from January 2025 to December 2025. A total of 120 
patients undergoing infraumbilical surgeries were allocated into two groups (n=60 each). Group B received 
intrathecal bupivacaine alone, while Group BC received bupivacaine with clonidine. Parameters assessed included 
onset and duration of sensory and motor block, duration of analgesia, hemodynamic changes, and adverse effects. 
Results: The onset of sensory block was significantly faster in Group BC (4.6 ± 1.1 min) compared to Group B (5.8 
± 1.2 min) (p<0.001). The duration of sensory block (214.6 ± 22.3 vs 152.4 ± 18.7 min), motor block (198.2 ± 20.1 
vs 130.5 ± 16.4 min), and analgesia (298.7 ± 28.4 vs 178.3 ± 20.6 min) was significantly prolonged in the clonidine 
group (p<0.001). Heart rate and mean arterial pressure were significantly lower in Group BC at 30 minutes (70.3 ± 
7.5 vs 76.8 ± 7.9 beats/min; 78.5 ± 6.8 vs 84.7 ± 6.5 mmHg; p<0.001). Bradycardia (16.7% vs 5.0%) and sedation 
(30.0% vs 3.3%) were more frequent in Group BC. 
Conclusion: Intrathecal clonidine as an adjuvant to bupivacaine significantly improves the quality and duration of 
spinal anaesthesia and prolongs postoperative analgesia with an acceptable safety profile. 
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INTRODUCTION 
Spinal anaesthesia is one of the most widely employed 
regional anaesthetic techniques for infraumbilical 
surgeries due to its simplicity, rapid onset, effective 
sensory and motor blockade, and favourable safety profile 
[1]. Hyperbaric bupivacaine is the most commonly used 
local anaesthetic agent for subarachnoid block because of 
its reliable and predictable action [2]. However, a major 
limitation of bupivacaine when used alone is its relatively 

shorter duration of postoperative analgesia, which may 
necessitate early administration of supplemental 
analgesics and can impact patient comfort and recovery 
[3]. 
To overcome these limitations, various adjuvants have 
been used along with local anaesthetics in spinal 
anaesthesia to enhance block characteristics and prolong 
analgesia [4]. Among these, clonidine, an α2-adrenergic 
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agonist, has gained considerable attention due to its 
analgesic, sedative, and sympatholytic properties [5]. 
When administered intrathecally, clonidine acts by 
inhibiting the release of nociceptive neurotransmitters in 
the dorsal horn of the spinal cord and by augmenting the 
effects of local anaesthetics, thereby prolonging both 
sensory and motor blockade [6,7]. Additionally, clonidine 
has been shown to improve the quality of analgesia 
without causing significant respiratory depression [8]. 
Despite its advantages, the use of clonidine as an adjuvant 
is also associated with certain side effects such as 
hypotension, bradycardia, and sedation, owing to its 
central sympatholytic action [9,10]. Therefore, it is 
important to evaluate the balance between its beneficial 
effects in prolonging anaesthesia and analgesia and its 
potential hemodynamic consequences. Several studies 
have explored the role of clonidine in spinal anaesthesia; 
however, variations in dosing, patient populations, and 
study designs necessitate further evaluation to establish 
its efficacy and safety in routine clinical practice [11]. 
In this context, the present study was undertaken to 
compare the effects of intrathecal bupivacaine alone with 
bupivacaine combined with clonidine in patients 
undergoing infraumbilical surgeries, with particular 
emphasis on onset and duration of sensory and motor 
block, duration of analgesia, hemodynamic changes, and 
associated adverse effects. 
MATERIALS AND METHODS 
This prospective, randomized, comparative study was 
conducted in the Department of Anaesthesiology at 
Adichunchanagiri Institute of Medical Science, 
Adichunchanagiri University over a period of one year 
from January 2025 to December 2025. The study aimed 
to evaluate and compare the effects of intrathecal 
bupivacaine alone versus bupivacaine with clonidine in 
patients undergoing infraumbilical surgeries under spinal 
anaesthesia. Institutional ethical committee approval was 
obtained prior to commencement of the study, and written 
informed consent was taken from all participants. 
A total of 120 adult patients aged between 18 and 65 
years, belonging to American Society of 
Anesthesiologists (ASA) physical status I and II, 
scheduled for elective infraumbilical surgeries were 
included in the study. Patients were randomly allocated 
into two groups of 60 each using a computer-generated 
randomization method. Group B received 3 mL of 0.5% 
hyperbaric bupivacaine with 0.5 mL normal saline, 
whereas Group BC received 3 mL of 0.5% hyperbaric 

bupivacaine combined with clonidine (typically 30 µg 
diluted to 0.5 mL). Patients with contraindications to 
spinal anaesthesia, hypersensitivity to study drugs, 
significant cardiovascular disease, coagulopathy, 
infection at the injection site, or pregnancy were excluded 
from the study. 
All patients were preloaded with intravenous crystalloids 
prior to administration of spinal anaesthesia. Under strict 
aseptic precautions, subarachnoid block was performed at 
the L3–L4 interspace using a 25G Quincke spinal needle 
with the patient in sitting position. Following 
confirmation of free flow of cerebrospinal fluid, the study 
drug was administered intrathecally. Patients were then 
placed in the supine position, and standard intraoperative 
monitoring including heart rate, non-invasive blood 
pressure, and oxygen saturation was performed at 
baseline and at regular intervals. Sensory block was 
assessed by pinprick method, and motor block was 
evaluated using the Modified Bromage scale. 
The primary outcome measures included onset and 
duration of sensory and motor block, as well as duration 
of postoperative analgesia (time to first request for 
analgesic). Secondary outcomes included hemodynamic 
parameters (heart rate and mean arterial pressure at 
specified intervals), incidence of adverse effects such as 
hypotension, bradycardia, nausea, vomiting, shivering, 
and sedation, and level of sedation assessed using the 
Ramsay Sedation Scale. Statistical analysis was 
performed using appropriate software, with continuous 
variables expressed as mean ± standard deviation and 
categorical variables as number (percentage). 
Independent t-test and Chi-square test were applied as 
appropriate, and a p-value of <0.05 was considered 
statistically significant. 
RESULTS 
The demographic characteristics of the study participants 
were comparable between the two groups. The mean age 
in Group B was 42.8 ± 11.6 years, while in Group BC it 
was 43.5 ± 10.9 years (p=0.72). The gender distribution 
was similar, with males constituting 36 (60.0%) in Group 
B and 34 (56.7%) in Group BC (p=0.71). The mean body 
weight was also comparable between the groups (64.2 ± 
8.5 kg vs 65.1 ± 7.9 kg; p=0.54). The majority of patients 
in both groups belonged to ASA physical status I, with 38 
(63.3%) in Group B and 40 (66.7%) in Group BC 
(p=0.70), indicating no statistically significant difference 
in baseline characteristics (Table 1). 
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Table 1: Demographic Characteristics of Study Participants 

Variable 
Group B (Bupivacaine) 

(n=60) 

Group BC (Bupivacaine + Clonidine) 

(n=60) 

p-

value 

Age 

(years) 
Mean ± 

SD 
42.8 ± 11.6 43.5 ± 10.9 0.72 

Gender 
 

Male 36 (60.0%) 34 (56.7%) 
0.71 

Female 24 (40.0%) 26 (43.3%) 

Weight 

(kg) 
Mean ± 

SD 
64.2 ± 8.5 65.1 ± 7.9 0.54 

ASA 
I 38 (63.3%) 40 (66.7%) 

0.70 

II 22 (36.7%) 20 (33.3%) 

The onset and characteristics of sensory block showed 
significant differences between the groups. The mean 
onset time of sensory block was significantly shorter in 
Group BC (4.6 ± 1.1 min) compared to Group B (5.8 ± 
1.2 min) (p<0.001). Similarly, the time to achieve peak 

sensory level was faster in Group BC (8.1 ± 1.8 min) than 
in Group B (9.5 ± 2.1 min) (p<0.001). Furthermore, the 
duration of sensory block was significantly prolonged in 
Group BC (214.6 ± 22.3 min) compared to Group B 
(152.4 ± 18.7 min) (p<0.001) (Table 2). 

Table 2: Onset and Duration of Sensory Block 
Parameter Group B (n=60) Group BC (n=60) p-value 

Onset of sensory block (min) 5.8 ± 1.2 4.6 ± 1.1 <0.001 

Time to peak sensory level (min) 9.5 ± 2.1 8.1 ± 1.8 <0.001 

Duration of sensory block (min) 152.4 ± 18.7 214.6 ± 22.3 <0.001 

The motor block characteristics also demonstrated 
statistically significant differences. The onset of motor 
block was earlier in Group BC (5.9 ± 1.3 min) compared 
to Group B (7.2 ± 1.5 min) (p<0.001). In addition, the 

duration of motor block was markedly prolonged in 
Group BC (198.2 ± 20.1 min) compared to Group B 
(130.5 ± 16.4 min), and this difference was highly 
significant (p<0.001) (Table 3). 

Table 3: Onset and Duration of Motor Block 
Parameter Group B (n=60) Group BC (n=60) p-value 

Onset of motor block (min) 7.2 ± 1.5 5.9 ± 1.3 <0.001 

Duration of motor block (min) 130.5 ± 16.4 198.2 ± 20.1 <0.001 

The duration of postoperative analgesia was significantly 
longer in patients receiving clonidine as an adjuvant. 
Group BC demonstrated a markedly prolonged duration 

of analgesia (298.7 ± 28.4 min) compared to Group B 
(178.3 ± 20.6 min), with the difference being highly 
statistically significant (p<0.001) (Table 4). 

Table 4: Duration of Analgesia 
Parameter Group B (n=60) Group BC (n=60) p-value 

Duration of analgesia (min) 178.3 ± 20.6 298.7 ± 28.4 <0.001 
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Hemodynamic parameters were comparable at baseline 
between the two groups. However, after spinal anesthesia, 
Group BC exhibited significantly lower heart rate values 
at 10 minutes (72.6 ± 7.9 vs 78.2 ± 8.5; p=0.001), 30 
minutes (70.3 ± 7.5 vs 76.8 ± 7.9; p<0.001), and 60 
minutes (72.1 ± 7.8 vs 78.5 ± 8.2; p<0.001). Similarly, 

mean arterial pressure was significantly lower in Group 
BC at 10 minutes (80.2 ± 7.1 vs 86.4 ± 6.9; p<0.001), 30 
minutes (78.5 ± 6.8 vs 84.7 ± 6.5; p<0.001), and 60 
minutes (79.3 ± 6.9 vs 85.9 ± 7.0; p<0.001), while 
baseline values remained comparable (p>0.05) (Table 5). 

Table 5: Hemodynamic Parameters 
Variable Time Interval Group B Group BC p-value 

Heart Rate (beats/min) 

Baseline 82.4 ± 9.2 83.1 ± 8.7 0.68 

10 min 78.2 ± 8.5 72.6 ± 7.9 0.001 

30 min 76.8 ± 7.9 70.3 ± 7.5 <0.001 

60 min 78.5 ± 8.2 72.1 ± 7.8 <0.001 

Mean Arterial Pressure 

(mmHg) 

Baseline 92.6 ± 7.8 93.2 ± 8.1 0.74 

10 min 86.4 ± 6.9 80.2 ± 7.1 <0.001 

30 min 84.7 ± 6.5 78.5 ± 6.8 <0.001 

60 min 85.9 ± 7.0 79.3 ± 6.9 <0.001 

The incidence of adverse effects varied between the two 
groups. Although hypotension was more frequent in 
Group BC (14 [23.3%]) compared to Group B (8 
[13.3%]), the difference was not statistically significant 
(p=0.16). Bradycardia was significantly higher in Group 
BC (10 [16.7%]) compared to Group B (3 [5.0%]) 

(p=0.04). The incidence of nausea and vomiting and 
shivering was comparable between the groups (p>0.05). 
However, sedation was significantly more common in 
Group BC (18 [30.0%]) compared to Group B (2 [3.3%]) 
(p<0.001) (Table 6). 

Table 6: Adverse Effects 
Complication Group B (n=60) Group BC (n=60) p-value 

Hypotension 8 (13.3%) 14 (23.3%) 0.16 

Bradycardia 3 (5.0%) 10 (16.7%) 0.04 

Nausea/Vomiting 6 (10.0%) 5 (8.3%) 0.75 

Shivering 9 (15.0%) 4 (6.7%) 0.14 

Sedation 2 (3.3%) 18 (30.0%) <0.001 

The Ramsay sedation score revealed a significantly 
higher level of sedation in Group BC compared to Group 
B. A greater proportion of patients in Group BC had 
higher sedation scores, with 28 (46.7%) achieving score 3 
and 8 (13.3%) achieving score 4, whereas no patients in 

Group B reached score 4. Conversely, lower sedation 
scores (score 1) were more common in Group B (18 
[30.0%]) compared to Group BC (4 [6.7%]). This 
difference in sedation distribution between the groups 
was statistically significant (p<0.001) (Table 7). 

Table 7: Sedation Score (Ramsay Sedation Scale) 
Score Group B (n=60) Group BC (n=60) p-value 

1 18 (30.0%) 4 (6.7%) <0.001 
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2 34 (56.7%) 20 (33.3%) 

3 8 (13.3%) 28 (46.7%) 

4 0 (0.0%) 8 (13.3%) 

DISCUSSION 
The present study demonstrated that the addition of 
clonidine to intrathecal bupivacaine significantly 
improved the onset and duration of both sensory and 
motor blockade. Specifically, a faster onset and prolonged 
duration of sensory block were observed in the clonidine 
group. These findings are consistent with the study by 
Gecaj Gashi et al. study, which reported that intrathecal 
clonidine enhances the quality of spinal anaesthesia and 
significantly prolongs sensory blockade [12]. Similarly, 
Chaudhari et al. (2025) observed a significant increase in 
duration of sensory block with clonidine without affecting 
safety parameters [13]. The mechanism underlying this 
effect is attributed to clonidine’s action on α2-receptors in 
the dorsal horn, leading to inhibition of nociceptive 
transmission and potentiation of local anaesthetic effects. 
In the present study, the duration of motor block was also 
significantly prolonged in the clonidine group. This 
finding aligns with multiple previous studies, including 
Yallapragada et al., which demonstrated that low-dose 
clonidine significantly prolongs both sensory and motor 
blockade when used as an adjuvant to bupivacaine [14]. 
Furthermore, a meta-analysis by Crespo et al. showed that 
clonidine increases motor block duration by a clinically 
significant margin [15]. However, some studies have 
reported minimal or no effect on motor block duration, 
suggesting that the effect may vary depending on the dose 
of clonidine and local anaesthetic used [16]. 
A key finding of the present study was the markedly 
prolonged duration of postoperative analgesia in the 
clonidine group. This is in strong agreement with earlier 
literature, where intrathecal clonidine has consistently 
been shown to enhance postoperative analgesia. Thakur et 
al. demonstrated significantly prolonged pain relief with 
clonidine compared to bupivacaine alone, while Kakunje 
et al. also reported prolonged analgesia with low-dose 
clonidine, along with improved patient comfort [17,18]. 
The prolongation of analgesia is primarily due to 
clonidine’s central antinociceptive action and its ability to 
reduce neurotransmitter release in pain pathways. 
Hemodynamic changes observed in the present study 
showed a significant reduction in heart rate and mean 
arterial pressure in the clonidine group after spinal 
anaesthesia. These findings are consistent with the known 
sympatholytic effects of clonidine. Similar trends have 
been reported in previous studies, where clonidine use 
was associated with lower heart rate and blood pressure 
values intraoperatively [18]. However, some studies have 

reported relative hemodynamic stability with low doses of 
clonidine, indicating that the magnitude of these effects 
may depend on dosage and patient characteristics [14]. 
With regard to adverse effects, the present study found a 
higher incidence of bradycardia and sedation in the 
clonidine group, while hypotension and other side effects 
were comparable between the groups. These findings are 
in agreement with existing literature, which consistently 
reports increased sedation and bradycardia with 
intrathecal clonidine due to its central action [15]. Ghodki 
et al. also highlighted that clonidine provides effective 
sedation and improves intraoperative comfort without 
significant respiratory depression [19]. Importantly, the 
increased sedation observed in the present study may be 
considered beneficial in the intraoperative setting, as it 
enhances patient comfort without the need for additional 
sedatives. 
The present study has certain limitations that should be 
considered while interpreting the results. The sample size, 
although adequate, was relatively limited and conducted 
at a single center, which may affect the generalizability of 
the findings. The study did not evaluate different doses of 
clonidine to determine an optimal dose-response 
relationship. Long-term outcomes and patient satisfaction 
scores were not assessed. Additionally, the study 
population was restricted to ASA I and II patients, 
limiting applicability to higher-risk groups. Further 
multicentric studies with larger sample sizes and varied 
patient populations are recommended to validate these 
findings. 
CONCLUSION 
The addition of intrathecal clonidine to bupivacaine in 
spinal anaesthesia for infraumbilical surgeries 
significantly enhances the quality of anaesthesia by 
providing a faster onset and prolonged duration of both 
sensory and motor block, along with markedly extended 
postoperative analgesia. Although associated with 
increased incidence of sedation and bradycardia, these 
effects were clinically manageable and did not result in 
serious complications. Overall, clonidine appears to be an 
effective and useful adjuvant to bupivacaine, offering 
improved anaesthetic efficacy with an acceptable safety 
profile. 
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