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ABSTRACT
Background: The addition of adjuvants to local anaesthetics causes an improvement in the quality and duration of
analgesia which is a pivotal component for both intra operative and post-operative haemodynamic stability. Our study aims
to compare the effect of Dexmedetomidine and fentanyl as an adjuvant to epidural ropivacaine in lower limb orthopedic
surgeries. Methods: 60 patients of ASA grade l and ll were randomized into two groups: Gr RD: received 15 ml of 0.75%
Ropivacaine with 1µg/kg dexmedetomidine and Gr RF: received 15 ml of 0.75% Ropivacaine with 1µg/kg fentanyl. . Onset
of sensory analgesia using cold swab or pinprick, onset of motor blockade using Bromage scale, intra operative
hemodynamic variations and complications, time of first demand for analgesia, sedation using Ramsay sedation scale were
studied. Results: The onset (RD-8.75 ± 2.0, RF-10.85 ± 1.8) and duration of sensory blockade (RD-335 ± 31.5, RF-268 ±
36) was found to be better in RD group, incidences of sedation and hypotention were found to be more in the
dexmedetomidine group. Conclusion: Dexmedetomidine as an adjuvant in a dose of 1 µg/kg is an effective adjuvant to
ropivacaine for epidural anesthesia, as compared to fentanyl.
Keywords: Dexmedetomidine, epidural, fentanyl, ropivacaine.

INTRODUCTION
Epidural anaesthesia is a very commonly used
technique for inducing surgical anaesthesia and
postoperative analgesia in lower limb surgeries.[1] It
contributes to intra operative hemodynamic stability
and has shown to reduce perioperative stress
response thereby causing a decrease in
complications and improving patient outcome. It
helps in early mobilization by relieving
postoperative pain, which decreases the incidence of
thromboembolic events.[2-6]
Ropivacaine is less lipophilic than bupivacaine and
that, together with its stereoslective properties,
contributes to ropivacaine having a significantly
higher threshold for cardiotoxicity and CNS toxicity
than bupivacaine in animals and healthy
volunteers.[7-9]
Ropivacaine is being increasingly used in
comparison to bupivacaine due to similar analgesic
properties, reduced cardio toxicity and lesser motor
blockade. A slightly larger dose of ropivacaine may
be required, but the addition of an adjuvant helps in
the reduction of total required dose of local
anesthetic and enhances the efficacy thereby
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providing increased duration and intensity of
blockade.[10-12]
Addition of opioids to local anesthetics has several
benefits such as improved dynamic pain relief,
limited regression of sensory blockade, and
decreased dose of local anesthetic.[13] Use of
lipophilic opioid (fentanyl) is preferred to
hydrophilic as it provides rapid onset of action, rapid
clearance, and prevents delayed respiratory
depression.[14]
Dexmedetomidine is a potent and selective α-2
adrenoceptor agonist. It has relatively high ratio of
α-2/α-1 activity (1620:1). The improved specificity
of dexmedetomidine for α-2 receptor causes it to be
with much more effective sedative, anxiolytic,
analgesic and sympatholytic properties with less
cardiovascular side effect.
The aim of the present study was to compare the
effect of dexmedetomidine and fentanyl as an
adjuvant to epidural ropivacaine in lower limb
orthopedic surgeries.

MATERIALS AND METHODS
This randomized double-blinded study was carried
out in 60 patients undergoing lower limb surgeries.
After getting approval from the Hospital ethical
Committee, patients aged 18-60 years of both the sex
and ASA Grade I or II satisfying inclusion criteria,
were recruited. During preanesthetic visit the
patients were explained about the study purpose,
merits and demerits of the procedure and instructed
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to ask for analgesia as per need and informed written
consent was obtained from the patients. Patients
were fasted for 8 h and premedicated with tablet
ranitidine 150 mg and tablet alprazolam 0.5 mg in
the night, the day before and in the morning of the
day of surgery. All patients were preloaded with 10 15 ml/kg of ringer lactate, and baseline reading of all
the study parameters were recorded.
Patients were randomized into two groups
ropivacaine with fentanyl (RF) and ropivacaine with
dexmedetomidine (RD) by computer generated
numbers. Group RF received 15 ml of 0.75%
ropivacaine with 1 µg/kg fentanyl, and group RD
received 15 ml of 0.75% ropivacaine with 1 µg/kg
dexmedetomidine epidurally. Blinding was achieved
by making total volume to 16 ml in both groups.
In operation theater baseline vital parameters such as
noninvasive blood pressure, pulse oximetery and
electrocardiograpy were recorded and intravenous
line was secured. The epidural space was identified
and confirmed using loss of resistance to air. A test
dose of 3 ml of 2% lignocaine with 1:200,000
adrenaline was administered following which 16 ml
of the study drug was administered epidurally as per
randomization.
Onset of sensory block was evaluated by using cold
swab and pin prick along the midline at every 2-3
minute, till onset of block at T10. The degree of
motor block was assessed using the Bromage motor
scale: 0-Free movement of legs and feet, 1-able to
flex knee with free movement of feet, 2-unable to
flex knees, but movement of feet, 3-unable to move
legs or feet. The assessment for motor block was
done every 5 min after administration of study drug
till a block of Bromage grade 3 motor blockade was
achieved. The level of sedation was assessed 10 min
after grade 3 motor blockade. Onset of sensory
analgesia was defined as the time taken to achieve
loss of cold sensation at T10 dermatome level from
the end of injection of the study drug. Duration of
analgesia was defined as the time taken from the
onset of sensory block at T10 to the time of pain
sensation at the surgical site with a visual analog
scale score of >3. Peak sensory level was defined as
the highest dermatome level of sensory blockade
achieved after administration of study drug. Time to
two dermatome regression was defined as the time
interval from the sensory block at the highest
dermatome to the regression of sensory blockade by
two dermatomes. The sensory level was assessed
every 15 min after 2 h of epidural bolus injection till
2 dermatome regression of sensory level was
observed.
The time to complete motor blockade was defined as
the time interval from the administration of epidural
study drug to the attainment of grade 3 motor
blockade in the lower limbs. The assessment for
motor block was done every 2-3 mins after
administration of study drug till a block of Bromage
grade 3 motor blockade was attained.

The statistical analysis was done using SPSS version
19.0. The values and results were presented in
numbers and Mean ± Standard deviation. The
confidence level of the study was 95% and a p value
of <0.05 indicated statistically significant result.

RESULTS
The study comprised of 60 patients, 30 patients in
each group. Both the groups were comparable with
respect to age, sex, height and weight characteristics.
The type and duration of surgery were also found to
be comparable.
The onset of sensory analgesia and time of complete
motor blockade was significantly faster in group RD
as compared to group RF.
All the patients of gr RD reached modified Bromage
grade 3 but only 86% of RF gr reached modified
Bromage grade 3. So the degree of motor blockade
was significantly greater and denser in group RD.
Table 1: Demographic Data and Mean Duration of
Surgery
Parameters

Group RF

Group RD

P value

AGE:(years)
Gender:(M:F)
Mean duration
of surgery:
(mins)

42.6±8.0
20.6
90.26±25.62

47.13±7.6
16.02
97.22±25.88

˃0.05
˃0.05
˃0.05

Table 2: Onset of sensory block and motor block
Onset of
sensory
block (min)

Group RF
10.8±1.8

Group RD
8.75±2.0

P value
<0.05

Time to
achieve
complete
motor block
(min)

22.8±3.4

15.0±2.5

<0.05

Mean arterial pressure after 10 mins was
significantly lower in RD group as compared to RF
Groups. There was no statistically significant
difference in MAP at 45 mins in both the groups
[Table 3]. Mean heart rate after 10 mins of epidural
injection was significantly lower in Group RD as
compared to Group RF. Mean heart rate after 45
mins was 77.5 ± 7.2 in Group RF, and 81.2 ± 6.8 in
Group RD. Mean heart rate after 45 min was lower
in Group RF compared to RD.
Incidences of hypotention and bradycardia was
higher in RD group as compared to RF group. 4045% of the patients of RD group showed incidences
of hypotention and bradycardia which was treated
with inj. Mephentermine 6mg and inj. Atropine
0.4mg. Sedation was more amongst the patients in
RD group as compared to RF group. Two cases of
RF group presented with respiratory depression.
Though incidences of pruritus was more in RF group
there was no statistically significant difference in the
incidence of nausea and vomiting, pruritus among
these two groups.
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Table 3: Mean arterial pressure and Heart rate
Heart Rate:
Before
epidural inj.
After 10 mins
After 45 mins
Mean arterial
pressure:
Before
epidural inj.
After 10 mins
After 45 mins

Group RF

Group RD

P
value
(RF
Vs
RD)

82.6±8.0
75.6±7.3
77.5±7.2

84.6±7.2
68.6±9.6
81.2±6.8

>0.05
<0.05
>0.05

95.8±3.2
81.7±2.6
88.0±3.0

94.7±4.2
76.7±3.0
86.2±3.6

>0.05
<0.05
>0.05

DISCUSSION
Epidural anaesthesia is a versatile technique widely
used in anaesthetic practice. Its potential to decrease
postoperative morbidity and mortility has been
demonstrated in many studies. There is evidence that
regional anaesthesia, particularly epidural blockade,
attenuates or inhibits surgical stress by blocking
afferent neural stimuli from reaching the central
nervous system, as well as by blocking the efferent
activation of sympathetic nervous system.[15,16] The
synergism between epidural local anaesthetics and
opioids is well established, but the evidence
regarding the combination of LA with
dexmedetomidine through epidural route is scarse in
litreture.[17]
Chandran et al.[18] compared the characteristics of
0.75% ropivacaine and 0.5% bupivacaine and
concluded that ropivacaine and bupivacaine at these
doses produced equally effective anesthesia. 0.75%
ropivacaine produces adequate intensity of motor
and sensory blockade and is comparable to 0.5%
bupivacaine with reduced side-effects. Hence, we
used 0.75% ropivacaine to provide epidural
anaesthesia.
Alpha-2 agonist agents when used as an
adjuvants have been shown to augment the actions
of local anesthetics both in regional blocks and
central neuraxial blockade with no adverse
neurological effects.[19,20] Some studies have shown
synergism between epidural dexmedetomidine and
ropivacaine.[21] Dexmedetomidine has been shown to
increase sensory and motor block duration during
epidural anesthesia with ropivacaine, prolongs
postoperative analgesia, and does not cause
significant hemodynamic instability.[22] In this study
we have used dexmedetomidine in a dose of 1µg/Kg
epidurally as an adjuvant to ropivacaine. Studies of
intrathecal dexmedetomidine as an additive to local
anesthetics have observed a dose-dependent
prolongation of sensory block, increase in motor
block duration, along with prolongation of the
postoperative analgesia, thus a decrease in the local
anesthetic dose in high-risk patients.[23]
Fentanyl acts primarily as an agonist at µ-opioid
receptors to enhance the analgesic potential. The
dorsal roots contain opioid-binding sites and fentanyl

either acts directly on the spinal nerve or by
penetrating the duramater to act at the spinal
roots.[24]
In this study, the mean time of onset of sensory
block and motor block was shorter in
dexmedetomidine group as compared to fentanyl
group. Furthermore, onset of both sensory and motor
block was faster with addition of dexmedetomidine
to ropivacaine compared to addition of fentanyl.
These results were similar with the results of
Salgado et al.[21] Gill et al,[25] also reported the onset
time to be shorter in dexmedetomidine group as
compared to fentanyl group.
Bajwa et al. studied the addition of fentanyl and
dexmeditomidine to ropivacaine in epidural block in
patients of lower limb orthopedic surgeries and
concluded that the onset of sensory anaesthesia was
fast and the mean duration of analgesia was
prolonged in group with dexmedetomidine as an
adjuvant.
MAP after 10 mins was significantly lower in RD
group as compared to RF Groups. There was no
statistically significant difference in MAP at 45 mins
in both the groups. HR after 10mins of epidural
injection was significantly lower in Group RD as
compared to Group RF. In a study by Akin et al.,[26]
mean heart rate, blood pressure, respiratory
depression, hypoxia decreased significantly in
dexmedetomidine group. The findings in the present
study correlated with the findings in literature. Kaur
et al., found both fentanyl and dexmedetomidine to
be comparable when used in combination with
0.75% ropivacaine.[22]
Though more number of patients in RD group
experienced sedation but no significant difference
was observed between the two groups with respect
to maximum sedation achieved. In this study the
number of times and dose of requirement of rescue
analgesia was less in dexmedetomidine group as
compared to fentanyl group.

CONCLUSION
Based on the results in the present study,
dexmedetomidine is found to be an effective
adjuvant to ropivacaine for epidural anesthesia as
compared to fentanyl in doses of 1 µg/kg as it
provides faster onset, prolonged duration of
analgesia. With more incidences of hypotention,
bradycardia and sedation when dexmedetomidine is
used as an adjuvant.
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