
9898International Journal of Scientific Study | October 2022 | Vol 10 | Issue 7

Comparing the Effects of Dexmedetomidine and 
Clonidine as Adjuvants to Ropivacaine Delivered 
Epidurally on Analgesic and Sedative Effects and 
To See If Dexmedetomidine and Clonidine Have 
Any Side Effects When Given Epidurally
Rani Santhilatha G1, Snehalatha B1, Venugopalan B1, Krishna Prasad P2

1Associate Professor, Department of Anesthesia, Government General Hospital/Siddhartha Medical College, Vijayawada, Andhra Pradesh, 
India, 2Professor, Department of Anesthesia, Government General Hospital/Siddhartha Medical College, Vijayawada, Andhra Pradesh, 
India

INTRODUCTION

Regional anesthesia is the safest and most cost-effective 
option and is the technique of  choice for post-
operative analgesia. Epidural anesthesia offers several 
advantages, including the ability to provide anesthesia 
for lengthy periods of  time with many top-ups, as well 
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Abstract
Background: The effects of dexmedetomidine and clonidine as adjuvants to ropivacaine delivered epidurally on analgesic and 
sedative effects and any side effects when given epidurally.

Aim: A comparative study to compare the effects of dexmedetomidine and clonidine as adjuvants to ropivacaine delivered 
epidurally on analgesic and sedative effects. To see if dexmedetomidine and clonidine have any side effects when given 
epidurally.

Methods: After obtaining institutional ethical committee approval and informed consent, a total number of 100 patients 
were planned for the lower abdominal and lower limb surgeries. All 100 patients were randomly divided into two groups: 
Group RD and Group RC. Group RD (n = 50): Will receive epidural study solution of 17 mL of 0.75% ropivacaine + 
1.5 µg/kg dexmedetomidine. Group RC (n = 50): Will receive epidural study solution of 17 mL of 0.75% ropivacaine + 
2 µg/kg clonidine.

Results: In our study, we compare: 1. Onset of sensory block, 2. maximum level of sensory blockade, 3. time to 
attain maximum sensory level, 4. time to complete motor blockade, 5. time for two-segment regression, 6. duration 
of analgesia, 7. duration of motor block, 8. post-operative pain, and 9. grading of sedation. There was statistically 
significant quick onset of sensory block in patients of Group RD when compared with patients of Group RC (P < 0.0001). 
There statistically significant increase duration of analgesia in patients of Group RD when compared with patients of 
Group RC (P < 0.0001). This study indicating that the RD group receiving Ropivacaine with Dexmedetomidine has an 
early onset of analgesia and post-operative block prolonged significantly compared to RC group receiving ropivacaine 
with clonidine.

Conclusion: Our study demonstrated that 0.75% of ropivacaine with dexmedetomidine (1.5 mcg/kg body 
weight) is better adjuvant when administered epidurally compared to Clonidine (2 mcg/kg body weight), showing 
significantly longer duration of sensory and motor block with better intraoperative sedation and prolonged post-operative 
analgesia.
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as being the favored approach for giving great post-
operative analgesia. inj. Morphine, inj. Fentanyl, inj. 
Ketamine and α-2 agonists such as inj. Clonidine and 
inj. Dexmedetomidine, all of  these drugs provide the 
patients with long lasting anaesthesia and analgesia, as 
well as great sedation, forgetfulness and anxiety relief  
while maintaining adequate hemodynamic stability. 
Dexmedetomidine is a highly selective agonist for the 
α-2 adrenergic receptor, with an affinity 8 times that of  
clonidine. When taken in the epidural route, the dose of  
clonidine is 1.5–2 times larger than dexmedetomidine. 
A prospective and clinical study was planned at our 
institution with the goal of  comparing the efficacy 
and clinical profile of  two alpha-2 adrenergic agonists, 
clonidine, and dexmedetomidine when used as adjuvants 
in epidural anesthesia in patients undergoing lower 
abdominal and lower limb surgeries, with a focus on 
their sedative effects and their ability to provide smooth 
intraoperative and post-operative analgesia.

Aims and Objectives of Study
The objectives of  the study are as follows: To compare the 
effects of  dexmedetomidine and clonidine as adjuvants to 
ropivacaine delivered epidurally on analgesic and sedative 
effects. To see if  dexmedetomidine and clonidine have any 
side effects when given epidurally.

MATERIALS AND METHODS

Source of Data
This study was conducted in the Department of  
Anesthesia, Guntur Medical College, from January 2020 to 
December 2021 in Government General Hospital, Guntur. 
This study was approved by the Local Ethical Committee. 
The protocol of  the study was reviewed and approved by 
Dr. NTR University of  Health Sciences.

Methods of Collection Data
After obtaining institutional ethical committee approval 
and informed consent, a total number of  100 patients were 
planned for the lower abdominal and lower limb surgeries. 
All 100 patients were randomly divided into two groups: 
Group RD and Group RC.
•	 Group RD (n = 50): Will receive epidural study 

solution of  17 mL of  0.75% ropivacaine + 1.5 µg/kg 
dexmedetomidine.

•	 Group RC (n = 50): Will receive epidural study solution 
of  17 mL of  0.75% ropivacaine + 2 µg/kg clonidine.

The following block characteristics has to be observed 
and recorded:
1. Onset of  sensory block
2. Maximum level of  sensory blockade

3. Time to attain maximum sensory level
4. Time to complete motor blockade:
5. Time for two-segment regression
6. Duration of  analgesia
7. Duration of  motor block
8. Post-operative pain
9. Grading of  sedation.

Inclusion Criteria
The following criteria were included in the study:
1. Age group - 18–60 years both male and female
2. Weight 30-80 kgs
3. ASA Grade 1 and 2
4. Patients who give informed valid consent
5. Patients who are Scheduled to undergo various lower 

abdominal and lower limb surgical procedures under 
epidural anesthesia.

Exclusion Criteria
The following criteria were excluded from the study:
•	 Patients not willing to be a part of  the study
•	 Patients having local skin infection along lumbar 

spine, spinal deformity, chronic backache, headache, 
drug addiction, neurological deficit, bleeding/
clotting disorder, cardiovascular disease, and systemic 
metabolic disorders such as severe hepatic or renal 
disease were excluded from the study

•	 Cesarean sections.

Methodology
•	 One hundred ASA-I and II patients undergoing lower 

abdominal and lower limb surgeries under epidural 
anesthesia were selected.

•	 A day before the procedure, a pre-anesthetic 
examination was performed.

•	 Patients were checked for systemic illnesses and 
laboratory tests were taken.

•	 Patients were informed about the epidural anesthetic 
procedure and taken informed and signed consent.

•	 Overnight fasting was part of  the patients’ preparation.
•	 Tab.Rantac 150 mg and Tab.Anxit 0.5 mg H.S. were 

given to the patients as a premedication.

Procedure
With an 18G Tuohy needle, a test dosage of  3 mL of  
2% of  lignocaine hydrochloride solution containing 
adrenaline 1:2,00,000 was injected into the epidural 
space after placing the catheter 3–4 cm into the epidural 
space.
•	 Group RC receives 17 mL of  0.75% of  ropivacaine 

with 2 mcg clonidine/kg
•	 Group RD: Receives 17 mL of  0.75% of  ropivacaine 

with 1.5 mcg dexmedetomidine/kg body weight.
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Modified Bromage Scale and Ramsay Sedation Scale for 
Sedation Score Was Used
Time of  onset of  sensory block level at T10, peak sensory 
block level, motor block level, intensity of  motor block, 
and duration of  analgesia was recorded.
•	 Heart rate (HR), blood pressure (BP), and oxygen 

saturation (SPO2) were continually monitored, with 
recordings made every 5 min for 10 min, then every 
10 min for 30 min, then every 15 min for 60 min, and 
lastly every 20 min for 120 min.

•	 Comparison of  post-operative block characteristics
1) Mean time to 2 segment regression
2) Duration of  motor block
3) Mean time sensory regression to L2
4) Complete motor recovery.

Any adverse effects, such as hypotension (defined as a drop 
in systolic arterial pressure of  more than 20% mmHg), 
were observed and treated with inj. Ephedrine 6 mg in 
bolus doses caused bradycardia (heart rate <50 bpm), was 
treated with 0.6 mg inj. Atropine.

Drugs

Epidural Needle Insertion and Loss of Resistance Method

Epidural Catheter Insertion and Drugs Injection

RESULTS

Age Distribution
Age group – 18–60 years both males and females.

ASA Status
ASA Grades I and II patients were selected.

Onset of Sensory Block in min

S. No. Group RC Group RD Total
N % N % N %

1 0 0.0 5 10 5 5
2 0 0.0 20 40 20 20
3 20 40 17 34 37 37
4 21 42 6 12 27 27
5 9 18 2 4 11 11
Total 50 100.0 50 100.0 100 100
Chi square test = 38.03, P ≤ 0.0001*, statistically significant

Maximum Level of Sensory Blockade

Group RC Group RD Total
N % N % N %

T6 5 10 15 30 20 20
T7 10 20 18 28 28 28
T8 20 40 15 30 35 35
T9 11 22 2 4 13 13
 T10 4 8 0 0.0 4 4
Total 50 100 50 100 100 100
Chi‑square test = 18.23, P ≤ 0.0001*, statistically significant
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Time to Maximum Sensory Block in min

Group RC Group RD T value P value
Time to maximum 
sensory block

14.80±1.73 10.86±1.24 13.08 <0.0001*

Onset of Motor Blockade

Group RC Group RD Total
N % N % N %

2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 1 2 1 1
5 0 0 16 32 16 16
6 21 42 20 40 41 41
8 29 58 10 20 39 39
10 0 0 2 4 2 2
12 0 0 1 2 1 1
Total 50 100 50 100 100 100
Chi‑square test = 29.28, P = 0.0001*, statistically significant

Time to Complete Motor Block in min

Group RC Group RD T value P value
Time to Complete 
motor block

19.78±3.62 15.34±4.15 5.70 <0.0001*

Duration of Motor Block in min

Group RC Group RD T value P value
Duration of 
motor block

300.60±8.42 389.80±8.68 52.15 <0.0001*

Quality of Motor Blockade

Group RC Group RD Total
N % N % N %
50 100 50 100 100 100

Total 50 100 50 100 100 100

Complete Motor Recovery

Group RC Group RD T value P value
Complete 
motor recovery

164.35±13.32 168.82±12.10 1.57 0.12

Duration of Analgesia

Group RC Group RD T value P value
Duration of 
Analgesia in min

199.5±8.15 308.7±10.74 51.22 <0.0001*

Two Segment Regression

Group RC Group RD T value P value
Two segment 
regression

69.25±7.30 96.75±10.71 13.41 <0.0001*

Sensory Regression to L2 Level

Group RC Group RD T value P value
Sensory 
regression to L2

127.55±1.60 149.87±3.19 39.55 <0.0001*

VAS

Group RC Group RD Total
N % N % N %

3 0 0.0 23 46 23 23
4 23 46 27 54 50 50
5 13 26 0 0.0 13 13
6 14 28 0 0.0 14 14
Total 50 100.0 50 100.0 80 100
Mean±SD 5.03±0.83 3.68±0.47
Chi‑square test = 50.32, P ≤ 0.0001*, statistically significant

Complications

Group RC Group RD Total
N % N % N %

Bradycardia 2 4% 1 2% 3 3%
Hypotension 2 4% 3 6% 5 5%
Nausea, Vomiting 2 4% 3 6% 5 5%
Chi‑square test = 0.66, P = 0.71, Not statistically significant

DISCUSSION

Epidural anesthesia is one of  the most useful and versatile 
procedure in modern anesthesiology. It is better than spinal 
anesthesia, giving the opportunity to provide analgesia and 
anesthesia. It can be used to supplement general anesthesia, 
to maintain hemodynamic stability and reduces the drugs 
needed in general anesthesia.
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and 18% of  patients belong to age group of  51–60 years 
in group RD with mean age of  36.55 ± 10.60 years. There 
was no statistically significant (P = 0.66).

In the present study, majority of  patients (42%) had onset 
of  sensory block in 5 min followed by 40% of  patients had 
onset of  sensory block in 4 min and 18% of  patients had 
onset of  sensory block in 6 min in Group RC. Majority 
of  patients (40%) had onset of  sensory block in 3 min 
followed by 34% of  patients had onset of  sensory block 
in 4 min, 12% of  patients had onset of  sensory block in 
5 min, 10% of  patients had onset of  sensory block in 
2 min, and 4% of  patients had onset of  sensory block in 
6 min. There was statistically significant quick onset of  
sensory block in patients of  Group RD when compared 
with patients of  Group RC (P < 0.0001).

In the present study, majority of  patients (40%) achieved 
maximum level of  T8 block followed by 22% of  patients 
had T9, 20% of  patients had T7, 10% of  patients had T6 
and 8% of  patients had T10 block maximum in Group RC. 
Majority of  patients (30%) achieved maximum level of  T6 
and T8 block each, 28% of  patients achieved maximum 
level of  T7 block and 4% of  patients had maximum of  
T9 block. There was statistically significant (P < 0.0001).

In the present study, the mean duration of  analgesia in 
patients of  Group RC was 199.5 ± 8.15 min whereas the 
mean duration of  analgesia in patients of  Group RD was 
308.7 ± 10.74 min. There statistically significant increase 
duration of  analgesia in patients of  Group RD when 
compared with patients of  Group RC (P < 0.0001).

Duration of analgesia compared with the previous studies
S. No. Study Group RC Group RD
1 Present study 199.5±8.15 min 308.7±10.74 min
2 Bajwa et al.[1] 310.76±23.76 min 342.88±29.16 min
3 Rastogi et al.[2] 216.58±25.56 min 429.25±90.44 min
4 Krishnappa et al.[3] 269.20±51.61 min 303.20±48.65 min
5 Varsha et al.[4] 365.68±12.72 min 434.70±24.51 min
6 Shah et al.[5] 283.5±5.58 min 374.30±6.79 min

CONCLUSION

The aim of  our study is to compare the effects of  
dexmedetomidine and clonidine as adjuvants to ropivacaine 
delivered epidurally on analgesic and sedative effects and 
to see if  dexmedetomidine and clonidine have any side 
effects when given epidurally.

One hundred patients underwent lower abdominal and 
lower limb surgeries satisfying inclusion and exclusion 
criteria. All the 100 patients were randomly categorized into 
two study groups of  50 each. Group RD having 50 patients 

It may be combined with regional anesthesia or other 
forms of  general anesthesia. It can provide intraoperative 
hemodynamic stability and has been proven to reduce 
perioperative stress response thus causing a decrease in the 
complications and help in improving patient outcome. It 
also helps in early mobilization of  the patient by providing 
relief  to post-operative pain and decreases the incidence 
of  thromboembolic events.

Epidural anesthesia is widely regarded as a boon for patients 
as it provides pain relief  for prolonged duration with top-
ups and continuous infusion through epidural catheter thus 
providing an uneventful and smooth recovery.

Ropivacaine has increasingly replaced Bupivacaine because 
of  its similar analgesic properties, lesser motor blockade, 
and decreased propensity of  cardio toxicity. An adjuvant 
added to ropivacaine help in reduction of  the local 
anesthetic dose and also enhance the effectiveness of  local 
anesthetics by intensifying and prolonging the blockade. 
The overall response to α-2 agonists is related to the 
stimulation of  α-2 receptors located in brain and spinal 
cord causing sedation, sympatholytic, and anti-nociception.

Clonidine is an α-2 adrenergic agonist. Clonidine has 
antihypertensive action and the ability to augment the 
effects of  local anesthetics. Dexmedetomidine is an 
alpha-2 adrenergic agonist related pharmacologically to 
clonidine, approved by FDA in 1999. Initially it is used 
for analgesia and sedation in ICU. IV Dexmedetomidine is 
used to attenuate hemodynamic response to laryngoscopy. 
It is selective alpha-2 agonist and has 8 times more 
affinity than clonidine. The receptor binding selectivity 
of  dexmedetomidine and clonidine is 1:1620 and 1:220, 
respectively. A prospective study was done among 
100 patients underwent lower abdominal and lower limb 
surgeries.

All the 100 patients were randomly categorized into two 
study groups:
•	 Group RD: 50 patients received epidural study 

solution of  17 mL of  0.75% Ropivacaine + 1.5 µg/kg 
dexmedetomidine

•	 Group RC: 50 patients received epidural study solution 
of  17 mL of  0.75% Ropivacaine + 2 µg/kg clonidine

In the present study, majority of  patients (28%) belong 
to age group of  51–60 years followed by 26% of  patients 
belong to age group of  31–40 years, 24% of  patients belong 
to age group of  41–50 years, and 22% of  patients belong 
to age group of  18–30 years in group RC with mean age 
of  40.25 ± 11.48 years. Majority of  patients (30%) belong 
to age group of  41–50 years followed by 26% of  patients 
each belong to age group of  18–30 years and 31–40 years 
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received epidural study solution of  17 mL of  0.75% 
ropivacaine + 1.5 µg/kg dexmedetomidine. Group RC 
having 50 patients received epidural study solution of  
17 mL of  0.75% ropivacaine + 2 µg/kg clonidine.

Our study concluded that the RD group receiving 
ropivacaine with dexmedetomidine has an early onset of  
analgesia and post-operative block prolonged significantly 
compared to RC group receiving ropivacaine with 
clonidine.

Our study showed that there was statistically significant 
higher sedation in Group RD when compared with RC 
between 30 min and 90 min. This study concluded that 
intraoperative hemodynamics showed no much difference 
in both groups.

In conclusion, 0.75% of  ropivacaine with dexmedetomidine 
(1.5 mcg/kg body weight) is a better adjuvant when 
administered epidurally compared to clonidine (2 mcg/kg 

body weight), showing significantly longer duration of  
sensory and motor block, with better intraoperative 
sedation and prolonged post-operative analgesia.
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