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Abstract

Background: Postoperative pain management is vital to improve patient care. Successful postoperative pain relief is currently
achieved only through NSAIDs and narcotics.
Objectives: We compared dexmedetomidine and clonidine as additives to hyperbaric levobupivicaine 0.5% for the sub-arachnoid
block (spinal anesthesia) concerning the onset time, duration of the block, hemodynamic changes, level of sedation intraoperatively
and postoperatively and time taken for the first postoperative analgesic request and frequency.
Methods: This prospective, double-blind study enrolled 60 patients who underwent lower abdominal surgeries and were eligible
for a sub-arachnoid block. They were allocated randomly to one of the two groups. Group D received intrathecal dexmedetomidine
5µg and 0.5% hyperbaric levobupivicaine 15 mg. Group C received intrathecal clonidine 50µg and 0.5% hyperbaric levobupivicaine
15 mg.
Results: Patients who received dexmedetomidine had a longer duration of the block (2-segment regression: 135 ± 15 min vs. 130 ±
20 min, S1 segment regression: 305 ± 50.4 min vs. 290 ± 47.2 min, Bromage 0: 285 ± 60 min vs. 280 ± 45 min), delayed first rescue
analgesia request (700 ± 160 min vs. 506 ± 112 min), reduced frequency of rescue analgesics (1 vs. 2), and desired level of sedation
(1.3 ± 0.46 vs. 0.4 ± 0.01) when compared to those receiving clonidine. There were insignificant differences between the groups in
intraoperative hemodynamic parameters, such as minimal bradycardia and minimal hypotension. Though dexmedetomidine had
an early onset, there was no statistically significant difference compared to clonidine.
Conclusions: Comparing dexmedetomidine and clonidine as additives in the sub-arachnoid block, the group who received
dexmedetomidine had similar onset, prolonged duration of blockade, delayed first rescue analgesia demand, reduced frequency of
analgesics, and desired sedation with similar minimal hemodynamic changes such as bradycardia and hypotension.
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1. Background

Prolongation of surgery and postoperative pain relief
are major concerns for both anesthesiologists and patients
undergoing surgical procedures under the sub-arachnoid
block. Apart from standard analgesics such as NSAIDs
and narcotics, additives along with spinal drugs are
more prevalent to increase the duration of the block and
postoperative analgesia.

The most preferred regional anesthesia in patients
undergoing surgeries involving the below umbilicus area
is by sub-arachnoid block. Most surgeries prolong, and
regression of spinal block remains a major concern for
anesthesiologists. Hence, various additives, along with

spinal drugs, are given to achieve desired outcomes such
as rapid onset, safe hemodynamic changes, intra-operative
sedation, prolonged action, and postoperative analgesia.
This technique is simple and less cumbersome and
has gained wide acceptance. Good pain control has
the potential to allow early mobilization and hospital
discharge.

Clonidine and dexmedetomidine are centrally acting
α2 adrenoceptor agonists (1, 2) used as adjuvants to
local anesthetics because of their sedative, analgesic, and
hemodynamic stabilizing effect. They have been found
to prolong the duration of spinal or sub-arachnoid block
following intrathecal administration. Clonidine (1-3) is an
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imidazoline (4) compound, an alpha-adrenergic agonist
with selectivity for α2 receptors. Studies suggest that
clonidine produces analgesia by depressing the release of
C-fiber transmitters and hyperpolarization of postsynaptic
dorsal horn neurons (5). Clonidine binding to motor
neurons in the dorsal horn may prolong motor block
(6). Clonidine affects blood pressure in a complex fashion
after neuraxial or systemic administration. It produces
hypotension by activating postsynaptic α2 adrenoceptors
in the brain stem and directly inhibiting sympathetic
pre-synaptic α2 adrenoceptors neurons in the spinal cord
(7).

Dexmedetomidine (8) is a second-generation α2
adrenergic receptor-specific, pharmacologically active
d-isomer of medetomidine. Dexmedetomidine (8, 9)
possesses selective α2 adrenoceptor agonist activity,
particularly for the 2A receptor subtype. This makes
it a more effective analgesic at lower doses than
clonidine, which requires higher doses. Additionally,
dexmedetomidine does not have the undesirable
cardiovascular effects associated with α1-receptor
activation. A significant opioid-sparing effect is
noted in dexmedetomidine. The first human study of
dexmedetomidine was conducted by Kanazi et al. (9).

2. Methods

After obtaining clearance from the Institutional
Ethics Committee, this double-blind, randomized
comparative study was conducted in the Department
of Anesthesiology in a tertiary care institute. The sample
size calculation was done (α = 0.05 and β = 0.90) with
statistical software G Power 3.1 (10). The study enrolled 60
patients (Figure 1), 30 in each group of dexmedetomidine
(D) (DEXTOMID 50 µg/0.5 mL manufactured by NEON
laboratories, India) and clonidine (C) (CLONEON 150
µg/mL, manufactured by NEON laboratories, India).
The inclusion criteria included age between 20 and 50
years of either sex, being scheduled for an elective lower
abdominal surgery under sub-arachnoid block using
0.5% hyperbaric levobupivicaine (LEVO-ANAWIN Heavy
0.5%, manufactured by NEON laboratories, India), the
American Society of Anesthesiologists Status I and II,
and surgery duration of more than 1.5 hours and less
than 3 hours. The exclusion criteria included patient
denial for sub-arachnoid blocks, sub-arachnoid block
contraindications, cesarean section, failed or patchy
sub-arachnoid block, and uncontrolled hypertension
and diabetes on the day of surgery. Allocation was done
randomly into two groups by asking the patients to pick
lots from a sealed bag. Written informed consent was

taken from all patients. A t-test was used to analyze age,
sex, and duration of surgery.

The technique (for both groups): Once the patient
had been admitted to the operating room, peripheral
venous cannulation was done using 18-gauge (G) venflon.
All the basic regular monitors for the sub-arachnoid
block were attached, and vitals were noted. As per
institution routine, Inj. Glycopyrrolate 0.2 mg and
Inj. Emeset 4 mg was given intravenously to both
groups for an antisecretory and antiemetic effect prior
to Sub-Arachnoid block. Patients were put in right
lateral decubitus or a sitting posture, and spine parts
were cleaned and draped. Using a 25-Gauge (G) Quincke
needle, the patient was given a sub-arachnoid block with
additives (Dexmedetomidine or clonidine) along with 0.5%
hyperbaric levobupivicaine. Group C received clonidine
50 µg along with 0.5% hyperbaric levobupivicaine 15 mg,
and Group D received dexmedetomidine 5 µg along with
0.5% hyperbaric levobupivicaine 15 mg. The analgesia
onset, intraoperative hemodynamic changes every 30 min,
sedation, duration of the blockade, and postoperative
analgesic requisite and frequency were recorded in both
groups.

The sensory blockades were assessed by pinprick
sensation using a blunt 25-G needle below the umbilicus.
The motor level was assessed according to a modified
Bromage scale (0 = patient can move the hip, knee, and
ankle, 1 = unable to move the hip, but able to move knee
and ankle, 2 = unable to move the hip and knee but able
to move the ankle, 3 = unable to move the hip, knee,
and ankle). Time to reach the T6 dermatome, the highest
dermatomal level (peak sensory level), and regression to S1

were recorded. The time to reach Bromage 3 and regression
to Bromage 0 was also recorded.

All the durations were calculated from the time of the
sub-arachnoid block. Once the regression of blockade to
S1 was achieved in both groups, patients were transferred
from the recovery room to the postoperative ward. In the
postoperative ward, postoperative analgesia was recorded
using the Visual Analogue Scale (0 = No pain, 10 = Worst
unbearable pain). Also, other parameters were monitored,
recorded, and treated appropriately in the first 24 hours,
such as the level of sedation using the Cambell sedation
score (1 = Wide awake and alert, 2 = Awake and comfortable;
3 = Drowsy and difficult to arouse, 4 = Not arousable),
and hemodynamic changes (Bradycardia = less than 50,
hypotension MAP = less than 70 mmHg).

2.1. Statistical Analysis

The data are expressed as mean, standard
deviation, and range. Normally distributed continuous
variables were compared between the groups by the
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(Dexmedetomidine)  

Figure 1. Study flowchart

Kolmogorov-Smirnov test. Categorical data were analyzed
using the chi-square test or Fisher’s exact test, as
appropriate. Ordinal categorical data were compared
using an independent t-test. Data were entered in Excel
and analyzed using SPSS software version 21.

3. Results

Sixty patients were enrolled in the study. Thirty
patients were in each group (Group C and Group D).
Demographic data in the two groups and the duration of
surgery are compared in Table 1.

The technique of the sub-arachnoid block was easy,
with a single attempt for all 60 patients, and recovery from
the sub-arachnoid block was uneventful. The time taken
to reach the desired dermatome level T8, i.e., the analgesia
onset, was not statistically significant between the groups.
Peak sensory level T6 did not differ between the groups. A
significant P-value was observed when compared with the
two dermatome regressions (T10) in both groups. The time
taken to regress two dermatomes T10 delayed in Group D
(135 ± 15 min) compared to Group C (130 ± 20 min) (P <
0.05) (Table 2). The desired S1 segment regression to shift
the patient from recovery to the postoperative ward was
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Table 1. Demographic Characteristics of Study Participants

Characteristics Clonidine Dexmedetomidine

Age (y) 37.3 ± 11.6 30.5 ± 15.8

Weight (Kg) 40.1 ± 13 46 ± 8

Height (cm) 163.6 ± 5.4 158.3 ± 0.7

Male/Female 18/12 21/9

Duration of surgery (min) 135.2 ± 15.4 143.7 ± 30.2

compared, with Group D being prolonged (Group D 305 ±
50.4 min vs. Group C 290 ± 47.2 min; P < 0.05). Concerning
the time taken to full regression of blockade Bromage 0,
Group D (285 ± 60 min) had a longer time to regress to
Bromage 0 than Group C (280 ± 45 min) (P < 0.05) (Table 2).
The first rescue analgesic demand was prolonged in Group
D (700 ± 160 min) compared to Group C (506 ± 112 min) (P
< 0.05) (Table 3). Also, the frequency of rescue analgesics
was less in Group D compared to Group C (P < 0.005)
(Table 3). Bradycardia and hypotension were observed
in 7 patients of both groups, intervened with atropine
and ephedrine, but there was no significant difference, as
shown in Tables 2 and 3. The level of sedation in Group D
(1.3 ± 0.46) differed significantly from Group C (0.4 ± 0.01),
with dexmedetomidine showing an increased level (Table
3).

4. Discussion

Additives in the sub-arachnoid block may greatly
impact the onset, duration, hemodynamic changes,
desired sedation, postoperative analgesia, and
subsequent postoperative analgesic requirements. This
study compared dexmedetomidine and clonidine as
sub-arachnoid block additives along with hyperbaric
levobupivicaine 0.5% for patients undergoing surgical
procedures involving the lower abdomen.

Rao et al. (11) suggest better anesthesia and a
wide variation in sensory levels in 0.5% hyperbaric
Levobupivacaine. The hemodynamic profiles of both
isobaric and 0.5% hyperbaric Levobupivacaine were
similar. Hence, our study used 0.5% hyperbaric
Levobupivacaine as the drug of choice for the
sub-arachnoid block, added with alpha 2 agonists
dexmedetomidine or clonidine.

Verma et al. (12) showed that adding fentanyl to
intrathecal levobupivacaine in lower abdominal surgeries
had effective sensory-motor blockade for a sufficient
duration with stable hemodynamics. Narcotics have
undesired effects such as vomiting and pruritis. Hence,
we used alpha 2 agonists such as dexmedetomidine and
clonidine and compared their analgesic efficacy.

Ganesh and Krishnamurthy (13) concluded that alpha
2 agonists, when added to 0.5% hyperbaric bupivacaine
intrathecally, have a faster onset of both sensory and
motor blocks and prolong the duration of analgesia.
Our study used dexmedetomidine 5 µg and clonidine
50 µg added to 0.5% hyperbaric levobupivicaine as
the sub-arachnoid block additives instead of regular
0.5% hyperbaric bupivacaine. Dexmedetomidine had a
significantly prolonged duration of action, providing
adequate postoperative analgesia. It also resulted in a
delayed first rescue analgesic request time and minimal
increase in sedation while showing similar onset, peak
level, and hemodynamic changes compared to adding 50
µg clonidine to the same block.

Liu et al. (14) used dexmedetomidine 5 µg along with
0.5% hyperbaric bupivacaine in the sub-arachnoid block,
proving that it prolonged sensory and motor blocks and
delayed first analgesic requisite postoperatively.

Jagtap and Bhure (15) revealed that dexmedetomidine
has a longer duration of action with effective postoperative
analgesia and fewer side effects when compared
to fentanyl. Hence, to prevent the undesirable
effects of opioids, our study used alpha 2 agonists
dexmedetomidine and Clonidine and compared their
analgesic efficacies.

Mohammed et al. (16) revealed that 5µg
dexmedetomidine is the suitable additive to prolong
sensory and motor blocks and extend analgesia compared
to fentanyl 25 µg. Therefore, we compared two alpha
agonists as additives to 0.5% hyperbaric Levobupivacaine
for the Sub-Arachnoid block. Dexmedetomidine had a
better analgesic profile, postoperative analgesia, sedation,
and almost similar hemodynamic changes than clonidine.

Shaik et al. (17) found that dexmedetomidine had
better sedation and prolonged analgesia than clonidine in
combined spinal and epidural anesthesia, with the same
side effects. In line with this, our study compared the
analgesic efficacy, postoperative analgesic requirement,
sedation, and hemodynamic stability of alpha 2 agonists
dexmedetomidine and clonidine when given intrathecally
with 0.5% hyperbaric Levobupivacaine.
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Table 2. Block Characteristics, Onset, and Regression Time

Characteristics Clonidine Dexmedetomidine P-Value

Time to dermatome T8 (min) 9.2 ± 0.2 9 ± 0.3 0.71

Time to peak sensory level T6 (min) 15.3 ± 2.1 14.5 ± 1.9 0.08124

Time taken to reach 2-segment regression T10 (min) 130 ± 20 135 ± 15 0.001

Time taken to S1 segment regression (min) 290 ± 47.2 305 ± 50.4 0.001

Time taken to regression Bromage score ‘0’(min) 280 ± 45 285 ± 60 0.001

Table 3. Postoperative Rescue Analgesic Requirement and Level of Sedation

Characteristics Clonidine Dexmedetomidine P-Value

Mean duration to the first dose of rescue analgesic (min) 506 ± 112 700 ± 160 0.01

No. doses of rescue analgesic 1.99 1 0.005

Sedation level 0.4 ± 0.01 1.3 ± 0.46 0.0001

Akhondzadeh et al. (18) revealed that, compared
with fentanyl as an additive in epidural anesthesia,
dexmedetomidine had earlier onset, prolonged
sensory-motor blockade, and desired sedation with fewer
side effects. Our study assessed dexmedetomidine as an
adjuvant to intra-thecal 0.5% hyperbaric Levobupivacaine
and compared it with clonidine.

Gautham et al. (19) proved that clonidine 30 µg with
intrathecal 0.5% isobaric Levobupivacaine improved
hemodynamic stability, shortened the onset of sensory
and motor blockades, and decreased postoperative rescue
analgesia requirements with comfortable sedation.
Hence, we added dexmedetomidine or clonidine to
intrathecal 0.5% hyperbaric Levobupivacaine with a
slightly higher dosage of low-dose spectrum alpha 2
agonists to compare their efficacies. Dexmedetomidine
prolonged analgesia and decreased postoperative rescue
analgesic requirements and desired sedation.

Kataria et al. (20) demonstrated that the addition
of low-dose dexmedetomidine 3 µg to 0.5% isobaric
levobupivicaine (15 mg) in the sub-arachnoid block had
significantly prolonged action, postoperative analgesia,
and fewer rescue analgesics. Mishra and Agarwal (21)
revealed that adding dexmedetomidine 3µg to intrathecal
0.5% isobaric Levobupivacaine had desired postoperative
analgesia and an ideal intrathecal additive. Thus, our study
used the same procedure, except for using 0.5% hyperbaric
Levobupivacaine.

Jain et al. (22) added dexmedetomidine 5 µg to 0.5%
hyperbaric levobupivicaine (3.5 mL) in the sub-arachnoid
block, which had a significantly prolonged action,
postoperative analgesia, and delayed first analgesic
request. Hence, our study used dexmedetomidine 5
µg, showing a prolonged duration of the blockade and

delayed rescue analgesic requirement and frequency with
desired sedation.

4.1. Conclusions

To conclude, our study, comparing dexmedetomidine
5µg and clonidine 50µg administered intrathecally along
with 0.5% hyperbaric levobupivicaine (15 mg), revealed
the equipotent least hemodynamic instability in both.
Dexmedetomidine 5 µg prolonged the duration of the
sub-arachnoid block, provided adequate postoperative
analgesia, delayed the first rescue analgesic request,
reduced subsequent analgesic requirements, and
provided the desired level of sedation compared to
clonidine 50 µg.

Footnotes

Authors’ Contribution: Study concept and design: M.
Murali Manoj. Acquisition of data: M. Murali Manoj and
K. P. Kameshwaran. Analysis and interpretation of data:
M. Murali Manoj and E. Karthikeyan. Drafting of the
manuscript: M. Murali Manoj. Critical revision of the
manuscript for important intellectual content: M. Murali
Manoj and P. Manohar. Statistical analysis: E. Karthikeyan.
Administrative, technical, and material support: M. Murali
Manoj, P. Manohar, and K. P. Kameshwaran. Study
supervision: M. Murali Manoj

Clinical Trial Registration Code: CTRI/2022/09/045162.

Conflict of Interests: The authors declare that they have
no conflict of interest.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication. The data are not
publicly available due to institutional ethics policy.

Anesth Pain Med. 2023; 13(4):e138274. 5

https://ctri.nic.in/Clinicaltrials/showallp.php?mid1=72003&EncHid=&userName=045162


ManoharanMM et al.

Ethical Approval: This study was approved under the
ethical approval code of Karpaga Vinayaga Institute of
Medical Sciences and Research Centre with reference to
KIMS/F/2021/08.

Funding/Support: The authors declare no
funding/support.

Informed Consent: Written informed consent was taken
from all the patients.

References

1. Mehta N, Aasima tu Nisa Qazi S. Adjuvant Drugs to
Local Anesthetics. Topics in Local Anesthetics. 2020.
https://doi.org/10.5772/intechopen.91980.

2. Krishna K, Muralidhara KS, Santhosh MCB, Shivakumar G.
Comparison of different doses of clonidine as an additive to
intrathecal isobaric levobupivacaine in patients undergoing
infraumbilical surgeries. Anesth Essays Res. 2020;14(3):492–6.
[PubMed ID: 34092864]. [PubMed Central ID: PMC8159055].
https://doi.org/10.4103/aer.AER_57_20.

3. Sara Mary T, Mary V, Melchisedec. Intrathecal Clonidine as an
adjuvant to hyperbaric bupivacaine: A dose - response study. Int J
ContempMed. 2018;5(1):15–2.

4. Bousquet P, Hudson A, Garcia-Sevilla JA, Li JX. Imidazoline
receptor system: The past, the present, and the future.
Pharmacol Rev. 2020;72(1):50–79. [PubMed ID: 31819014].
https://doi.org/10.1124/pr.118.016311.

5. Eisenach JC, De Kock M, Klimscha W. alpha(2)-adrenergic
agonists for regional anesthesia. A clinical review of clonidine
(1984-1995). Anesthesiology. 1996;85(3):655–74. [PubMed ID: 8853097].
https://doi.org/10.1097/00000542-199609000-00026.

6. Shalini A, Kokila N, Manjunatha HG, Supriya L. Comparative study of
intrathecal nalbuphine versus clonidine as adjuvants to 0.5% isobaric
levobupivacaine for elective infra umbilical surgeries. Anaesthesia,
Pain Intensive Care. 2019:370–6.

7. Sharma A, Gupta L. Clonidine a Wonder
Drug. Indian J Anaesth. 2019;6(6 (P-1)):2057–62.
https://doi.org/10.21088/ijaa.2349.8471.6619.30.

8. Agung Senapathi T, Isma Pratiwi DN, Kresna Sucandra IA.
Dexmedetomidine versus clonidine as adjuvants in epidural
analgesia in gynecological laparotomy: Case series. Bali J
Anesthesiology. 2021;5(1). https://doi.org/10.4103/bjoa.Bjoa_129_20.

9. Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al Jazzar MD, Alameddine
MM, Al-Yaman R, et al. Effect of low-dose dexmedetomidine or
clonidine on the characteristics of bupivacaine spinal block.
Acta Anaesthesiol Scand. 2006;50(2):222–7. [PubMed ID: 16430546].
https://doi.org/10.1111/j.1399-6576.2006.00919.x.

10. Solanki SL, Bharti N, Batra YK, Jain A, Kumar P, Nikhar SA.
The analgesic effect of intrathecal dexmedetomidine or
clonidine, with bupivacaine, in trauma patients undergoing
lower limb surgery: A randomised, double-blind study.
Anaesth Intensive Care. 2013;41(1):51–6. [PubMed ID: 23362890].
https://doi.org/10.1177/0310057X1304100110.

11. Rao M, Aruna P, Swetha P, Srihari B, Karuturi C, Kadiyala S. Comparison
of effects of 50 µg clonidine and 5 µg dexmedetomidine on

characteristics of levobupivacaine spinal block. J Clin Res. 2020;9(1).
https://doi.org/10.4103/jcsr.Jcsr_2_20.

12. Verma D, Kumar Gehlot R, Goda V, Machhar M, Naithani U, Didwania
D, et al. Spinal Anaesthesia Using Isobaric Levobupivacaine Alone and
with Fentanyl for Lower Abdominal Surgery- a Randomised Double
Blinded Controlled Trial. J Evol Med Dent Sci. 2017;6(36):2968–72.
https://doi.org/10.14260/Jemds/2017/639.

13. Ganesh M, Krishnamurthy D. A comparative study of
dexmedetomidine and clonidine as an adjuvant to intrathecal
bupivacaine in lower abdominal surgeries. Anesth Essays Res.
2018;12(2):539–45. [PubMed ID: 29962631]. [PubMed Central ID:
PMC6020565]. https://doi.org/10.4103/aer.AER_54_18.

14. Liu S, Zhao P, Cui Y, Lu C, Ji M, Liu W, et al. Effect of 5-mug
dose of dexmedetomidine in combination with intrathecal
bupivacaine on spinal anesthesia: A systematic review and
meta-analysis. Clin Ther. 2020;42(4):676–690 e5. [PubMed ID:
32222361]. https://doi.org/10.1016/j.clinthera.2020.02.009.

15. Jagtap N, Bhure A. A comparison of intrathecal dexmedetomidine
and fentanyl as an adjuvant to isobaric levobupivacaine for
lower limb orthopaedic surgery. Indian J Anaesth. 2019;6(1):89–96.
https://doi.org/10.18231/2394-4994.2019.0017.

16. Mohammed LAT, Ibrahim SF, El-Fattah Ghoniem MMA, El-Sayed
Ahmed IM. A Comparative Study between Intrathecal Fentanyl
and Dexmedetomidine as Adjuvants to Hyperbaric Levobupivacaine
0.5% in Patients Undergoing Infra Umbilical Surgeries. Int J Med.
2021;114(Supplement_1). https://doi.org/10.1093/qjmed/hcab086.047.

17. Shaikh SI, Revur LR, Mallappa M. Comparison of epidural clonidine
and dexmedetomidine for perioperative analgesia in combined
spinal epidural anesthesia with intrathecal levobupivacaine: A
randomized controlled double-blind study. Anesth Essays Res.
2017;11(2):503–7. [PubMed ID: 28663650]. [PubMed Central ID:
PMC5490131]. https://doi.org/10.4103/aer.AER_255_16.

18. Akhondzadeh R, Olapour A, Javaherforooshzadeh F, Rashidi M,
Bakhtiari N, Hosseininejad F. Dexmedetomidine or fentanyl,
which one is better as an adjunct drug in epidural anesthesia
and causes more postoperative pain reduction? A comparative
study, a randomized clinical trial. Anesth Pain Med. 2023;13(1).
e134065. [PubMed ID: 37404262]. [PubMed Central ID: PMC10317027].
https://doi.org/10.5812/aapm-134065.

19. Gautam S, Maheshwari N, Kapoor R, Prakash R, Jafa S, Gupta R.
Comparative study of different doses of clonidine as an adjuvant
with isobaric levobupivacaine for spinal anaesthesia in patients
undergoing caesarean section. Obstet Anaesth Crit Care. 2019;9(1).
https://doi.org/10.4103/joacc.JOACC_36_18.

20. Kataria AP, Jarewal V, Kumar R, Kashyap A. Comparison of
levobupivacaine and levobupivacaine with dexmedetomidine
in infraumbilical surgeries under spinal anesthesia. Anesth Essays
Res. 2018;12(1):251–5. [PubMed ID: 29628591]. [PubMed Central ID:
PMC5872874]. https://doi.org/10.4103/aer.AER_227_17.

21. Mishra J, Agarwal MK. Spinal anaesthesia with levobupivacaine per
se versus combination of levobupivacaine plus dexmeditomidine: A
comparative clinical assessment. Int J Health Res. 2020;3(10):196–2.

22. Jain S, Bafna U, Jain D, Meena S, Jetley P. A Comparative Study
of Intrathecal Fentanyl and Dexmedetomidine as Adjuvants to
Hyperbaric Levobupivacaine 0.5% and Hyperbaric Levobupivacaine
0.5% Alone in Infraumbilical Surgeries. J Recent Advances Pain.
2016;2(2):44–8. https://doi.org/10.5005/jp-journals-10046-0038.

6 Anesth Pain Med. 2023; 13(4):e138274.

https://doi.org/10.5772/intechopen.91980
http://www.ncbi.nlm.nih.gov/pubmed/34092864
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8159055
https://doi.org/10.4103/aer.AER_57_20
http://www.ncbi.nlm.nih.gov/pubmed/31819014
https://doi.org/10.1124/pr.118.016311
http://www.ncbi.nlm.nih.gov/pubmed/8853097
https://doi.org/10.1097/00000542-199609000-00026
https://doi.org/10.21088/ijaa.2349.8471.6619.30
https://doi.org/10.4103/bjoa.Bjoa_129_20
http://www.ncbi.nlm.nih.gov/pubmed/16430546
https://doi.org/10.1111/j.1399-6576.2006.00919.x
http://www.ncbi.nlm.nih.gov/pubmed/23362890
https://doi.org/10.1177/0310057X1304100110
https://doi.org/10.4103/jcsr.Jcsr_2_20
https://doi.org/10.14260/Jemds/2017/639
http://www.ncbi.nlm.nih.gov/pubmed/29962631
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020565
https://doi.org/10.4103/aer.AER_54_18
http://www.ncbi.nlm.nih.gov/pubmed/32222361
https://doi.org/10.1016/j.clinthera.2020.02.009
https://doi.org/10.18231/2394-4994.2019.0017
https://doi.org/10.1093/qjmed/hcab086.047
http://www.ncbi.nlm.nih.gov/pubmed/28663650
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5490131
https://doi.org/10.4103/aer.AER_255_16
http://www.ncbi.nlm.nih.gov/pubmed/37404262
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10317027
https://doi.org/10.5812/aapm-134065
https://doi.org/10.4103/joacc.JOACC_36_18
http://www.ncbi.nlm.nih.gov/pubmed/29628591
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5872874
https://doi.org/10.4103/aer.AER_227_17
https://doi.org/10.5005/jp-journals-10046-0038

	Abstract
	1. Background
	2. Methods
	Figure 1
	2.1. Statistical Analysis

	3. Results
	Table 1
	Table 2
	Table 3

	4. Discussion
	4.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

