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ABSTRACT

Introduction: Epidural with opioids as adjuvants are the
most common agents of choice for postoperative analgesia
in spine surgeries which promote early ambulation, increased
patient satisfaction and improved outcome. Recently,
epidural administration of o, agonists in combination with
local anaesthetics in low doses offers new dimensions in the
management of postoperative pain.

Aim: To compare the analgesic efficacy, sedation score and
haemodynamic stability of Epidural Ropivacaine and Fentanyl
(RF) with that of Ropivacaine and Dexmedetomidine (RD) in the
postoperative period in lumbar spine surgeries.

Materials and Methods: This was a randomised, double-blinded
study conducted on 120 patients at IMS and SUM Hospital,
Bhubaneswar, Khordha, India. Haemodynamic parameters,
Visual Analogue Score (VAS), sedation score, time to 1%t dose of
rescue analgesics requirement and complications were observed.
The study consisted of group RF that received ropivacaine

Double-Blinded Study

and fentanyl and group RD that received ropivacaine and
dexmedetomidine, with 60 patients in each group. Continuous
variables were analysed with the unpaired t-test and categorical
variables were analysed with Chi-square Test and Fisher-Exact
test. Statistical significance was taken as p <0.05

Results: The meanage of participantsingroup RDwas 39.73+7.192
years and in group RF was 40.67+7.434 years (p-value 0.872).
Heart rate was in lower range in RD group throughout the study
and was statistically significant with a p-value <0.05. VAS score
was lower, sedation score was higher and time to 1st dose of
rescue analgesia were longer in RD group compared to group RF
(p<0.005). Complications like hypotension (33.3%), bradycardia
(20%) were more common in group RD while nausea, vomiting
(16.67%) and pruritis (10%) were noted in group RF.

Conclusion: Dexmedetomidine seems to be a better neuraxial
adjuvant with good postoperative analgesic efficacy, better
patient comfort and hemodynamic stability compared with that
of fentanyl.
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INTRODUCTION

Spine surgeries are usually associated with intense postoperative
pain due to large surgical incision, which delays recovery and
prevents early ambulation. So, adequate post operative analgesia
is required for adequate pain control and early ambulation. Epidural
anaesthesia is very helpful for controlling such kind of pain and by
far considered the gold standard. Use of local anaesthetic with
adjuvants like opioids and alpha-2 agonists through an epidural
catheter placed intraoperatively under direct vision at the end of the
procedure is the method of choice for managing postoperative pain
in these cases [1].

Ropivacaine, a newer amide local anaesthetic, is a better choice due
to its longer duration of action with minimal cardiovascular, central
nervous system adverse effects as well as the lesser tendency of
the motor blockade [2]. Although opioids like morphine, fentanyl are
commonly used as adjuvants for better postoperative analgesia,
still the occurrence of pruritis, urinary retention, nausea, vomiting
and respiratory depression is quite common [3]. So there is always
a need for a better adjuvant. Among the available adjuvants, the
newer adjuvant Dexmedetomidine is considered a better choice.
dexmedetomidine, an imidazoline derivative, 1600 times more potent
for a2 receptor. It acts on both pre and postsynaptic sympathetic
nerve terminals and the central nervous system, thereby diminishing
sympathetic outflow and norepinephrine release causing sedation,
anxiolysis, and good postoperative analgesia [4]. There are few studies

Journal of Clinical and Diagnostic Research. 2021 Aug, Vol-15(8): UC01-UC04

to show the efficacy of epidural opioid to control post operative pain
after lumbar spine surgeries [5,6]. Epidural opioid administration
provides extended analgesia and decreases incidences of respiratory
and thromboembolic events, making it a promising route of drug
delivery for post operative analgesia. These epidural opioids as
adjuvant have side-effects such as nausea, vomiting, and pruritis but
very few studies are there to show efficacy of dexmedetomidine. The
higher affinity and selectivity of dexmedetomidine aid in decreasing the
dosages as well as adverse effects of local anaesthetics and opioids
when used simultaneously with dexmedetomidine. Dexmedetomidine
presumably acts on the nociceptive cascade and prevents the
sensitisation of nociceptors present in the dorsal horn [4].

So, the present study was performed to evaluate the analgesic
efficacy, haemodynamic changes and adverse effects of epidural
ropivacaine and dexmedetomidine with that of ropivacaine and
fentanyl in patients undergoing elective lumbar spine surgeries
(decompression and fixation for Prolapsed intervertebral disc).
The primary outcomes were-pain score, sedation score and
haemodynamic changes at 30 minutes, 1, 6, 12, 24, 36 and 48
hours post operatively; the secondary outcomes were the time of
request of 15t analgesic dose and total number of analgesic top-up
doses in both groups.The tertiary outcomes were- adverse effects
like Postoperative Nausea and Vomiting (PONV), shivering, pruritis,
hypotension, bradycardia, respiratory depression and dry mouth at
30 minutes, 1, 6, 12, 24, 36 and 48 hours postoperatively.
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MATERIALS AND METHODS

This study was an open-labelled, randomised, double-blinded study
conducted in IMS and SUM Hospital, from June 2019 to December
2020. The institutional ethical committee had approved the study
(IMS.SHISOA/180268).

Inclusion criteria: Sixty patients of the age group of 30-60 years, of
either sex belonging to ASA | andll, posted for elective lumbar spine
surgeries were included in this study.

Exclusion criteria: Patients not willing to participate, allergic to local
anaesthetics or study drugs, patients having cardiovascular, renal,
liver and coagulation disorders were excluded from this studly.

Sample size calculation: The sample size was calculated based
on a study by Saravana babu MS et al., [7]. The confidence level
was estimated at 95%, the Z value of 1.96 and the margin of error
estimated at +12.

The patients were assigned randomly into two equal groups (Group-
RF and Group RD) of 30 each by using computer-generated random
numbers [Table/Fig-1].

Enrollment l Assessed for eligibility (n= 60)

Excluded(n=0)
+ Notmeetinginclusion criteria (n=0)
+ Declinedto participate (n=0)

Randomized (n=60) !

l Allocation ,7| l

Allocatedto Group RF (n=30)
+ Received ropivacaine and fentanyl (n= 30)

—

Allocatedto group RD (n=30)
« Received ropi ine and midine
(n=30)

Follow-Up

Last follow-up-not applicable Lost follow-up-not applicable

1 s I

Analysed (n=30)
+ Excludedfrom analysis - None

Analysed (n=30)
+ Excludedfrom analysis - none

[Table/Fig-1]: Consort flow diagram.

Preanesthetic check-up and all routine haematological investigations
(complete blood count, serum creatinine) and Electrocardiogram
(ECG) were done. Patients were kept nil by mouth for six hours
before surgery.

A 10 cm Visual Analogue Scale (0, no pain and 10, worst pain
imaginable) was also explained during the preoperative visit.The
patients were then shifted to the operating room, and general
anaesthesia was conducted using the standard operating protocols
and all standard monitoring where done. Surgery was done in the
prone position, after completion of surgical procedure and before
the closure of wound; 18-gauge epidural catheter was placed
under direct vision in epidural spacepreferably L2-3 and L3-4
through a separate skin puncture by 16-gauge epidural needle
at a distance of 2 cm away from the surgical incision. A 5 cm
of the catheter was kept inside epidural space and anchoredon
the patients back using adhesive tape. After closing and dressing
the surgical wound, patients were made supine and extubated
after adequate reversal. A test dose of 3 mL lignocaine with
adrenaline (1:200,000) was injected into all patients to confirm
epidural catheter position, patients were shifted to the recovery
room, monitored for half hour. The pain was assessed by VAS
when VAS>3 study was started.

Epidural analgesia was activated as follows:

Group RD (n=30); ropivacaine 0.2% + dexmeditomidine 1 mcg/kg,
loading dose of 12 mL followed by maintenance dose of 5 mi/hr.
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Group RF (n=30); ropivacaine 0.2% + fentanyl 1mcg/kg, loading
dose of 12 mL followed by maintenance dose of 5 ml/hr

After administering the test drugs, the following parameters were
recorded: pain by visual analogue scale, sedation by Ramsay sedation
score, heart rate, Mean Arterial Pressure (MAP), Oxygen saturation,
Time to 1t dose of rescue analgesic and the total number of rescue
analgesic doses and adverse effects were also noted at 0.5, 1, 6,
12, 24, 36 and 48 hours. Hypotension was termed as fall in MAP
more than 20% from baseline, and it was managed by intravenous
fluids and injection ephedrine 3-6 mg iv bolus, bradycardia (HR<
50 beats/min) was treated with injection atropine 0.01 mg/kg IV
bolus and post operative nausea vomiting was managed by injection
ondansetron 4 mg V. Respiratory depression was defined as
Respiratory Rate (RR)<12, decrease in SpO, <95% managed with
oxygen supplementation at the rate 6L/min by mask.

STATISTICAL ANALYSIS

Continuous variables were analysed with the unpaired t-test and
categorical variables were analysed with Chi-square Test and Fisher-
Exact test. Statistical significance was taken as p-value <0.05
and data were analysed using Statistical Package For The Social
Sciences (SPSS) software (version 20.0) and Microsoft Excel 2016.

RESULTS

The mean age of participants in group RD was 39.73+7.192 years and
in group RF was 40.67+7.434 years (p-value 0.872). Male to female
ratio was 1.14:1 in group RD and 1:1 in group RF. The mean weight
was 66.93+8.094 in group RD and 69.00+8.57 in group RF. (p-value
1.000). From baseline to 48 hours, the mean heart rate of the patients
in group RF ranged from 71.5+5.250/min to 75.5+4.032/minute
and in the group RD, it ranged from 62.7+1.473 to 73.73+4.290/
minutes. HR was in lower range in RD group throughout the study
and was statistically significant with a p-value <0.05. Mean MAP
was within 71.46+4.431 to 93.27+5.343/mmHg in the group RF,
and in the group RD, it was 69.27+3.561 to 92.87+5.28/mm hg.
Slight reduction in MAP was noted in RD group (p- value <0.05) at 1¢t
(p=0.045), 6" (p=0.019) hour, 24" (p=0.014) and 48" (p=0.038) hour.
There was no statistically significant difference in mean SPO, levels
in both groups except at 6™ hour (p-value 0.035) [Table/Fig-2-4].

Heart Rate Mean Arterial Pressure Oxygen Saturation
p-
Time | Group | Mean +SD | p-value | Mean=SD p-value Mean+=SD value
Base RF 75.5+4.03 93.27+5.34 98.4+0.56
. 0.10 0.77 0.83
Line | gp 78.73+4.29 92.87+5.28 98.43+0.67
30 RF 74.83+4.54 91.1+5.14 97.96+0.71
. <0.05 0.34 0.41
min RD 71.2+4.49 89.83+5.21 97.83+0.53
RF 74.6+£5.91 87.97+5.15 98+0.52
1hr <0.05 0.045 0.085
RD 69.1+4.91 85.27+5.07 97.83+0.91
RF 73.93+5.94 84.13+4.89 98.46+0.57
6 hr <0.05 0.019 0.08
RD 66.73+5.50 79.37+9.49 97.96+1.12
RF 72.87+6.37 80.27+5.80 98.46+0.68
12 hr <0.05 0.35 0.11
RD 65.9+4.52 79.03+4.43 97.83+2.06
RF 71.56+£5.25 77.13+6.19 98.43+0.56
24 hr <0.05 0.014 0.13
RD 65.1+£2.24 74.73+6.30 98.16+0.79
RF 73.5+4.90 74.63+4.51 98.36+0.49
36 hr <0.05 0.14 0.58
RD 63.6+2.01 73.06+3.75 98.26+0.73
RF 72.87+4.23 71.47+4.43 98.6+0.56
48 hr <0.05 0.035 0.32
RD 62.67+1.47 69.27+3.56 98.33+1.37

[Table/Fig-2]: Heart rate, mean arterial pressure and oxygen saturation of both the

groups (unpaired t -test)

Most of the patients had sedation scores in the range of one to two
in group RF and in the group RD, scores ranged from two to three.
Throughout the study, sedation scores were higher in the group RD
and were statistically significant with a p-value of <0.05 at 1,6,12,
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[Table/Fig-3]: Changes in heart rate across different time period.
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[Table/Fig-4]: Changes in Mean arterial pressure across different time period.

24 and 36 hours. Most patients had a VAS score range of 2-4 in
group RF when compared to group RD, where the score was 0-2
[Table/Fig-5-6].

24(HR) 36(HR) 48(HR)

w VISUAL ANALOGUE SCALE(VAS)
2
3 4.33 427 —4—RF —@—RD
E 307 307 5g7
= 3.93
=3 18
2%
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g " 1.6 133 1.2
= B.L 0.5(HR) 1(HR) 6(HR) 12(HR) 24(HR) 36(HR) 48(HR)
TIME
[Table/Fig-5]: Changes in Visual analogue scale (VAS) across different time period.
Ramsay sedation score Visual analogue score
Time Group Mean+SD p-value Mean+=SD p-value
RF 1.06+0.25 4.33+0.75
Baseline 0.40 0.13
RD 1.13+0.34 4.2+0.61
30 RF 1.2+0.40 4.27+0.69
. 0.38 0.64
minutes RD 1.3+0.46 3.93+0.82
RF 1.33+0.47 3.07+1.36
1 hours <0.05 <0.05
RD 1.96+0.76 2.47+0.86
RF 2.0+0.58 3.07+1.36
6 hours 0.02 <0.05
RD 2.4+0.67 2.27+0.69
RF 2.13 +0.57 2.87+1.13
12 hours <0.05 <0.05
RD 2.96+0.55 2.13+0.50
RF 2.2+0.48 2.4+1.10
24 hours <0.05 0.52
RD 3.03+0.55 1.6+0.96
RF 1.5+0.50 2.13+1.04
36 hours <0.05 0.01
RD 2.03+0.55 1.33+0.95
RF 1.2+0.40 1.8+0.17
48 hours 0.09 0.01
RD 1.4+0.49 1.2+0.18

[Table/Fig-6]: Ramsay sedation score and visual analogue scale score of both the

groups (unpaired t -test)

The mean time of 1stdose of rescue analgesia after surgery was
6.71+0.53 hours in Group RF and 8.75+0.44 hours in group RD,
with a p-value of 0.05.Mean rescue analgesic doses were 3.5+0.548
in Group RF and 2.5+0.577 in group RD. The requirement of rescue
analgesic doses was less in group RD (p-value 0.024) [Table/Fig-7].
Complications like hypotension, bradycardia and dry mouth were
higher in Group RD, while complications like postoperative nausea,
vomiting, pruritis, respiratory depression and shivering were seen in
Group RF [Table/Fig-8].
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groups (unpaired t-test)

Mean time of 15t Dose of Rescue Mean rescue analgesic
Analgesia requirement after surgery(hr) doses (mg)
Group Mean+SD p-value Mean+SD p-value
RF 6.71+0.53 3.5+0.54
0.05 0.02
RD 8.75+0.44 2.5 +0.57

[Table/Fig-7]: Requirement of rescue analgesic and top up dose of both the

Complications Group RD, N(%) | Group RF, N(%) | p-value
Postoperative nausea and vomiting 2 (6.67%) 5(16.67%) 0.42
Hypotension 10 (33.33%) 2 (6.67%) <0.05
Bradycardia 6 (20%) 0 -
Respiratory depression 0 2 (6.67%) B
Pruritis 1(3.33%) 3 (10%) 0.60
Shivering 0 2 (6.67%) -
Dry mouth 5 (16.67%) 0 -

[Table/Fig-8]: Complications in both the Groups (Chi-square Test and Fisher-

Exact test).

DISCUSSION

Patients undergoing spine surgeries complain of severe pain in the
postoperative period, which may increase morbidity, the incidence of
complications and prolong postoperative rehabilitation. Postoperative
pain therapy mainly consists of the administration of oral or intravenous
opioids in combination with non-steroidal anti-inflammatory drugs,
but it often results in insufficient pain control and side effects such as
respiratory depression, nausea, and vomiting are quite common [8].

Epidural anaesthesia and analgesia are superior to intravenous
analgesia with respect to the quality of pain relief, incidence of
side-effects, pulmonary, cardiac, and gastrointestinal complications
[7]. Toledano RD and Van de Velde M, showed in an observational
study that epidural catheters placed intraoperatively by the surgeon
followed by infusion of local anaesthetics with or without opioids
could provide good analgesia after posterior spinal fusion [9].

In this study, though the HR and MAP were in the lower range in the
dexmedetomidinegroup, haemodynamicstabilitywasmaintainedinboth
dexmedetomidine and fentanyl groups. Similar findings were reported
by Bajwa SJ et al., that studied ropivacaine with dexmedetomidine vs
fentanyl for epidural analgesia in lower limb orthopaedic surgeries [10].
The study by Shah PJ et al., revealed sedation scores were higher
in the dexmedetomidine group with a range of 2 to 3 in most of the
patients as compared to the fentanyl group where it was 1-2, and this
difference is statistically significant [11]. A study by Paul A et al., on
dexmedetomidine vs fentanyl as an adjuvant to epidural Bupivacaine
in lower limb surgeries too showed similar results like the index study
[12]. Sedation scores in a study by Alansary AM et al., showed a similar
result; dexmedetomidine had better sedation score when compared
with fentanyl given as epidural adjuvant [13].

Throughout the study, VAS scores were lower in RD group. The
results are similar to the study by Meitie AJ et al., who concluded
that VAS score was less in ropivacaine plus dexmedetomidine
(5.60+1.118) compared to ropivacaine group (6.08+0.997) [14].
As per the index study, dexmedetomidine group needed rescue
analgesia after a longer period of time compared to fentanyl group.
Mean rescue analgesic doses were 3.5+0.548 in RF group and
2.5+£0.577 in RD group. These results are similar to the study by
Kiran S et al., which showed that dexmedetomidine decreased the
total number of rescue analgesic doses [15].

Complications like bradycardia, hypotension and dry mouth were
commonly seen in the dexmedetomidine group, but postoperative
nausea, vomiting, pruritis, shivering was observed commonly in
the fentanyl group.The present study results are similar to those of
Kiran S et al., which concluded that postoperative nausea vomiting,
pruritis and shivering were common with fentanyl while hypotension,
bradycardia and dry mouth with dexmedetomidine [15].
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Limitation(s)

Equipotent dose of fentanyl and dexmedetomidine were not
defined, and as most patients were immobile, so exact weight could
not be measured, and approximate weight was considered using
nomograms.

CONCLUSION(S)

Dexmedetomidine seems to be a better neuraxial adjuvant
compared to fentanyl as it has good analgesic efficacy shown with
lower VAS Scores. Although it has a slightly higher sedation score,
it makes the patients calm, comfortable and at the same time, the
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