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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 a2-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 o2-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 nug
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

Group B (Bupivacaine) Group BC (Bupivacaine + Clonidine) p-
Variable (n=60) (n=60) value
Age
( £ | Mean + 28+11.6 43.54109 0.72
ycars SD
Male 36 (60.0%) 34 (56.7%)
Gender 0.71
24 (40.0%) 26 (43.3%)
Female
Weight
(kg) Mean = 64.2+8.5 65.1+7.9 0.54
g SD
38 (63.3%) 40 (66.7%)
ASA :
0.70
- 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) 58+1.2 46+1.1 <0.001
Time to peak sensory level (min) 9.5+2.1 8.1+1.38 <0.001
Duration of sensory block (min) 152.4 +£18.7 214.6 +223 <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) 72+1.5 59+13 <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

208.7+ 284 <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 859 £ 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

Baseline 82.4+92 83.1+8.7 0.68

10 min 78.2+8.5 72.6+£7.9 0.001

Heart Rate (beats/min)

30 min 76.8+7.9 703 +£7.5 <0.001
60 min 78.5+8.2 72.1+7.8 <0.001

Baseline 92.6+7.8 93.2+8.1 0.74
Mean Arterial Pressure 10 min 86.4+6.9 80.2+7.1 <0.001
(mmHg) 30 min 84.7+6.5 78.5+6.8 <0.001
60 min 85.9+7.0 793+£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

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 reported relative hemodynamic stability with low doses of

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 o2-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

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.

Acknowledgement: None
Funding: none

Conflict of interest: None

1JDDT, Volume 16 Issue 43s, 2026

Page 1374



A Comparative Study Between Bupivacaine and Bupivacaine with Clonidine in Spinal Anaesthesia for Infraumbilical Surgeries

REFERENCES

1.

10.

Parthasarathy P, Kumar TA, Satyanarayana P, Kumar
AK, Sreedevi P. Comparison of onset and duration of
sensory and motor blockade with intrathecal isobaric
bupivacaine versus isobaric levobupivacaine for
infraumblical surgeries. Int. J. of Health Sci.
2022;6(S5):7338-50.

Paliwal N, Kokate MV, Deshpande NA, Khan IA.
Spinal Anaesthesia Using Hypobaric Drugs: A
Review of  Current Evidence. Cureus.
2024;16(3):e56069.

Lu D, Huang Z, Peng H, Guo J, Xu Z, Yang N.
Clinical outcomes of liposomal and conventional
bupivacaine in postoperative pain management in
female patients following thoracoscopic lung surgery.
Sci Rep. 2025;15(1):40601.

Kalagac Fabris L. Pro and Contra on Adjuvants to
Neuroaxial Anesthesia and Peripheral Nerve Blocks.
Acta Clin Croat. 2022;61(Suppl 2):57-66.

Giovannitti JA Jr, Thoms SM, Crawford JJ. Alpha-2
adrenergic receptor agonists: a review of current
clinical applications. Anesth Prog. 2015;62(1):31-9.
Singh S, V SN, Koshi GC. Evaluating clonidine and
buprenorphine as adjuvants to intrathecal 0.5%
hyperbaric bupivacaine in lower limb surgeries.
Bioinformation. 2025;21(8):2595-2598.

Graf Zupcic S, Zupcic M, Duzel V, Simurina T,
Milosevi¢ M, Basic S, Vuletic V, Kapural L. Effect of
clonidine on the cutaneous silent period during spinal
anesthesia. World J Clin Cases. 2018;6(16):1136-
1145.

Jamadarkhana S, Gopal S. Clonidine in adults as a
sedative agent in the intensive care unit. J
Anaesthesiol Clin Pharmacol. 2010;26(4):439-45.
Ramki J, Abraham L. Effects of clonidine
premedication on perioperative hemodynamic
response, anesthetic requirements and postoperative
analgesia for patients undergoing laparoscopic
gynecological surgeries: A randomized study. Indian
J Clin Anaesth. 2022;9(2):233-241.

Sowmya K, Rampally S, Zeenath N, Bhargavi S, Jaju
S. A comparative study of the effects of oral
pregabalin, oral clonidine, and a control group on
attenuation of stress response to nasotracheal
intubation. Asian J Pharm Clin Res. 2026 Jan
7;19(1):152-5.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Heydinger G, Bayer EE, Roth C, Kitio SAY, Jayanthi
VR, Thung A, Tobias JD, Veneziano G. Safety of
Intrathecal Clonidine as an Adjuvant to Spinal
Anesthesia in Infants and Children. Paediatr Anaesth.
2025;35(5):374-379.

Gecaj-Gashi A, Terziqi H, Pervorfi T, Kryeziu A.
Intrathecal  clonidine added to  small-dose
bupivacaine prolongs postoperative analgesia in
patients undergoing transurethral surgery. Can Urol
Assoc J. 2012;6(1):25-9.

Chaudhari HK, Parekh B, Vhanesha DK, Gadhvi A,
Mevada A, Parmar A. A study of the efficacy of
clonidine as an adjuvant to bupivacaine heavy (0.5%)
in spinal anesthesia for patients undergoing infra-
umbilical surgeries. Eur J Cardiovasc Med.
2025;15(4):747-751.

Yallapragada SV, Vemuri NN, Shaik MS. Effect of
adding clonidine to intrathecal bupivacaine on the
quality of subarachnoid block: A prospective
randomized double-blind study. Anesth Essays Res.
2016;10(3):451-454.

Crespo S, Dangelser G, Haller G. Intrathecal
clonidine as an adjuvant for neuraxial anaesthesia
during caesarean delivery: a systematic review and
meta-analysis of randomised trials. Int J Obstet
Anesth. 2017;32:64-76.

Kothari N, Bogra J, Chaudhary AK. Evaluation of
analgesic effects of intrathecal clonidine along with
bupivacaine in cesarean section. Saudi J Anaesth.
2011 Jan;5(1):31-5.

Thakur A, Bhardwaj M, Kaur K, Dureja J, Hooda S,
Taxak S. Intrathecal clonidine as an adjuvant to
hyperbaric bupivacaine in patients undergoing
inguinal herniorrhaphy: A randomized double-
blinded study. J Anaesthesiol Clin Pharmacol.
2013;29(1):66-70.

Kakunje R, Sethuramachandran A, Parida S, Bidkar
PU, Talawar P. Effects of adding low-dose clonidine
to intrathecal hyperbaric ropivacaine: A randomized
double-blind clinical trial. Anesth Essays Res.
2016;10(1):38-44.

Ghodki PS, Sardesai SP, Thombre SK. Evaluation of
the effect of intrathecal clonidine to decrease
shoulder tip pain in laparoscopy under spinal
anaesthesia. Indian J Anaesth. 2010;54(3):231-4.

1JDDT, Volume 16 Issue 43s, 2026

Page 1375



