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Abstract

Background: Epidural block provides surgical anesthesia as well as post-operative analgesia in patients undergoing lower abdominal surgeries. Ropivacaine, is safe
and effective for regional anesthetic techniques. Dexmedetomidine, alpha-2 agonist, as adjuvant to local anesthetic is reported to have synergistic effect for epidural
anesthesia. The present study was designed with the aim to evaluate the efficacy and safety of dexmedetomidine as an adjuvant to epidural 0.75% ropivacaine in
patients undergoing infraumbilical surgery.

Method: Eighty adult consented patients 18-58 yr of age, of either sex, of ASA grade I/II undergoing infraumbilical surgeries were enrolled for the present
study. Patients were randomised in two groups of 40 patients each: Group A received epidural ropivacaine only whereas Group B received epidural ropivacaine
and dexmedetomidine. Patients of group A received 15 ml 0.75% ropivacaine + 1 ml Normal Saline and group B received 15 ml 0.75% ropivacaine + 0.6 p kg™
dexmedetomidine in 1 mI NS (group B) epidurally. Various block characterstics sensory onset time, time to complete motor block, time to two dermatome regression,
duration of sensory analgesia and motor block, sedation scores, hemodynamic changes and any side effect were all recorded and statistically analysed by one way
ANOVA and chi-square test. The p value<0.05 is considered significant and p<0.001 as highly significant.

Results: The demographic profile of patients was comparable in both the groups. Onset of sensory block (2.50 + 0.877 vs 7.00 + 1.198 min) and establishment of
complete motor blockade (17.20 = 4.10 vs 23.90 * 3.57 min) was significantly earlier in the ropivacaine with dexmedetomidine group. Postoperative analgesia was
prolonged significantly in the ropivacaine with group (429.25 + 58.34 min). Sedation scores were also higher in the dexmedetomidine group with statistically highly
significant difference (p<0.001). Incidence of nausea, vomiting and shivering were were more in patients of ropivacaine alone group with statistically significant
difference (p=0.003)

Conclusion: Dexmedetomidine is effective adjuvant with ropivacaine for epidural block as it prolongs duration of motor block and analgesia with adequate sedation
and minimal side effects.

Introduction It has always been a matter of research to find out drugs or
techniques to potentiate the quality of central neuraxial blocks, a
variety of drugs, such as opioids, midazolam and alpha-2 agonists, were
tried as an adjuvant with ropivacaine to prolong the duration of
intraoperative and postoperative analgesia with variable results.

Epidural anesthesia is commonly used technique for providing
surgical anesthesia along with but also post-operative analgesia in lower
abdominal and lower limb surgeries [1]. The most sought requirement
in present days infraumbilical surgeries, are early postoperative
mobilization and rehabilitation with minimally associated pain Alpha-2 adrenergic agonists have both analgesic and sedative
and discomfort [2-4]. Many local anesthetic drugs are available for properties and can be used as an effective adjuvant in epidural
epidural anaesthesia including bupivacaine that is still popular among anesthesia [7]. Dexmedetomidine, alpha-2 agonist, is made up of
anaesthetists due to its desirable clinical profile, but carries inherent ~ medetomidine’s dextrogyrous enantiomer and considered as a super
risk of cardiac toxicity of variable degree depending upon dosages and ~ selective alpha-2 adrenergic agonists prototype [8]. Dexmedetomidine
patient factors. is reported to have synergistic effect with ropivacaine for epidural
anesthesia. As adjuvant it intensify the motor block and prolongs the

The newer amide local anesthetic ropivacaine, shares many duration of postoperative analgesia [9,10]. Studies also showed that

physiochemical properties with bupivacaine but with less systemic
toxicity and greater margin of safety than other local anesthetic
agents of similar duration of action. The safety of ropivacaine is due
to its availability in pure S- enantiomer form. It has less neurotoxic
and cardiotoxic potential and preferentially blocks sensory fibres to
greater degree than the motor fibers. Recent clinical data have shown
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dexmedetomidine produces sedation without significant respiratory
depression [11]. With this in mind, this randomized, double blinded
control study was designed to evaluate the efficacy and safety of
dexmedetomidine as an adjuvant to epidural 0.75% ropivacaine in
patients undergoing infraumbilical surgery.

Material and methods

This prospective double blind randomized controlled study was
carried out after Ethical Committee approval on 80 patients undergoing
elective infraumbilical surgery under epidural anesthesia. An informed
consent was obtained from each patient after fully explaining the
research protocol.

Inclusion criteria were patients of ASA physical status I-II aged
between 18 to 58years of either sex. Exclusion criteria were patients
with physical status of ASA III or greater, uncooperative patients,
previous spinal surgeries, spine deformities, local site infection and
coagulation abnormalities, allergy to local anesthetics (amide group),
neuromuscular diseases, patients with poorly controlled hypertension,
patients with hematological disease, neurologic, psychiatric disease,
severe renal or hepatic derrangement and patients with history of drug
abuse.

Pre-anesthetic evaluation of the patients was performed before
the surgery. Patients were administered tablet Ranitidine 150 mg as
premedicant a night before the surgery and advised for preoperative
fasting as per latest ASA practice guidelines. (NPO of 6hrs for solids
and 4hrs for liquids)

Randomization was done by card method. A total of 80 cards were
prepared by another person who was blinded about the study. After
recruitment, every patient was allowed to draw one card and grouped
accordingly. Group A (Control group) received ropivacaine alone and
Group B (Study group) received ropivacaine with dexmedetomidine
epidurally.

In the operation theatre, intravenous line with 18 G cannula was
secured. Monitoring was done using multi parameter monitor. Baseline
blood pressure (systolic, diastolic), pulse rate and arterial oxygen
saturation was recorded. All patients were preloaded with 10 ml/kg
of Ringer’s lactate solution 15 minutes before the establishment of
block. Under strict antiseptic precaution infiltration of skin with local
anesthetic (2% lignocaine), at L2/L3 level was done. Epidural space was
identified with loss of resistance to air technique using 18G Tuohy’s
needle. An epidural catheter was advanced into epidural space for 5 cm
and fixed. Test dose of 3 ml of 2% lignocaine with adrenaline 1:200000
was given after negative aspiration of CSF and blood. The patients
were monitored for subjective and objective signs of any inadvertent
intravascular injection and subarachnoid block. Patients were asked to
report any unusual subjective sensation during epidural injection and
also monitored for objective signs on electrocardiogram (ECG), non
invasive blood pressure (NIBP), arterial oxygen saturation (SpO,) and
respiratory rate (RR). In their absence, patient was turned to supine
position. Patient was then administered either 15 ml 0.75% ropivacaine
+ 1 ml Normal Saline(Group I) or 15 ml 0.75% ropivacaine + 0.6 pkg™
dexmedetomidine in 1 ml NS (group II). Drug was given at the rate of
1 ml/3sec through the catheter. The bilateral pin-prick method with
23 G hypodermic needle after cleaning with spirit swab was used to
evaluate and check the sensory level while a modified Bromage scale
(0=no block, 1=inability to raise extended leg, 2=inability to flex
knee and 3=inability to flex ankle and foot) was used to measure the
motor blockade effect level at every 2 minutes interval from the time
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of administration of drug till 30 minutes. Intraoperatively, adequate
volume status was maintained with crystalloid solutions with lactated
ringer.

The following parameters were observed immediately after the
administration of epidural block, every 1 minute until 5 minute and
then every 5 minute interval till 15 minutes, thereafter every 15 minute
upto 2 hrs and then every 30 minutes till 4 hours and then after 6 hr
and 8 hours of the block.

1. Heart rate, SBP, DBP and SpO,

2. Onset of sensory block: Time interval between the end of the
administration of the epidural study drug and the beginning of
tingling or numbness in the lower limbs.

3. Time to achieve complete sensory block: Time interval
between the end of administration of study drug and the onset
of cutaneous analgesia at T10

4. Highest dermatome level of sensory block
5. Time to complete motor blockade

6. Time to two segmental dermatomal regressions to T10:
Assessed every 20 minutes after achieving highest dermatomal
level of sensory analgesia.

7. Duration of sensory analgesia: Time from the administration
of the drug till the time when patient demands for additional
analgesia (top up).

8. Duration of motor block: Time elapsed between the
administration of the drug and the regression of motor
blockade till the “zero” level of the motor block according to
Modified Bromage Scale

9. Sedation scores (five-point scale: 1-alert and wide awake,
2-arousable to verbal command, 3-arousable with gentle
tactile stimulation, 4-arousable with vigorous shaking and
5-unarousable).

Need for supplemental sedation intraoperatively by midazolam
in doses of 0.03 mg/kg as and when indicated, were recorded and
tabulated for statistical analysis. Throughout the procedure patients
were observed for nausea, vomiting, shivering, pain and any other
discomfort or adverse event intraoperatively and managed accordingly.

Statistical analysis

A sample size of 40 in each group was estimated to give significant
difference in onset of sensory and motor blockade with a power of
80% and a=0.05. All the values were expressed as mean + standard
deviation. Statistical comparison was performed by one way ANOVA
for numerical data and chi- square test to analyze categorical data. The
value of p<0.05 was considered as statistically significant and p<0.001
as highly significant.

Results

The study was successfully conducted on all 80 patients and there
was no perioperative protocol deviation. All patients were cooperative
with subsequent assessment of pain. The two treatment groups were
comparable as regard to their demographic profile, mean duration of
surgery and type of surgery (Tables 1 and 2).

It was found that addition of dexmedetomidine to ropivacaine
(Group B) as an adjuvant resulted in an earlier onset of sensory block
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Table 1. Demographic profile of patients.

Demographic Data Group 1 Group II p value
Age (Year)
(Mean £ SD) 45.63 £6.758 44.25+£5410 0.317
Sex (M:F) (23:17) (24:16) 1.000
Weight (kg)
(Mean £ SD) 55.92 +7.852 57.42+9.378 0.440
ASA Grade (I/IT) (15/25) (17/23) 0.820
*(p-value < 0.05 considered statistically significant).
Table 2. Mean duration and type of surgery in the two groups .
Group I Group II p value
Mean duration of surgery (minutes)
(Mean + SD) 91.88+14.922  89.75 + 14.049 0.513
Inguinal Hernioplasty 13 16 0.750
Type of TURP 8 6 0.631
surgery Vaginal Hysterectomy 17 13 0.587
Varicose vein stripping 2 5 0.328
* (p-value<0.05 considered statistically significant).
Table 3. Distribution of initial and post block characteristics.
Variables Group I Group II p value
Onset of sensory block (in minutes) o
(Mean £ SD) 7.00 +1.198 2.50 +0.877 0.0001
Complete sensory block (in
minutes) 16.50 +3.030 15.00 +2.90 0.0001**
(Mean + SD)
Highest dermatome level of o A, -
sensory block (T4:T6:T8) 0:19:21 28:12:0 0.000
Time taken for complete motor
block (in minutes) 23.90 +3.565 17.20 +4.096 0.0001**
(Mean + SD)
Time to 2 segment dermatomal
regression till T-10 (in minutes) 145.25+14.320 | 262.38 +£58.342 | 0.0001**
(Mean + SD)
Duration of analgesia (in minutes) | ¢ 5¢., 55 560 42925490444 0.0001%
(Mean + SD) ’ ’ ’ : ’
Duration of motor block (in
minutes) 185.38 £23.243 | 362.13+72.985 | 0.0001**
(Mean + SD)
Supplemental analgesia (%) 0(0%) 0(0%) -
Supplemental sedation (%) 16(40%) 0(0%) 0.0001**
*(p-value<0.05 considered statistically significant), **(p-value<0.001 considered

statistically highly significant).

(2.50 + 0.877 minutes) as compared to ropivacaine alone group (7.00 +
1.198 minutes) (p=0.0001) (Table 3).

Dexmedetomidine provided a higher dermatomal spread (T4) and
also helped in achieving the complete sensory anaesthetic level in a
shorter period (15 £ 2.90 minutes) in comparision to ropivacaine alone
with highly significant difference (p=0.0001). Complete motor block
was also achieved earlier in dexmedetomidine group (17.20 + 4.10
minutes) in comparision to ropivacaine alone patients (23.90 + 3.57
minutes) and difference was highly significant (p=0.0001) (Table 3).

*
+

Dexmedetomidine as adjuvant to ropivacine also increased the time
taken for two segment dermatomal regression till T10 (262.38 + 58.34
minutes) and also increased the total duration of analgesia (429.25
+ 58.34 minutes). Statistically these results were highly significant.
Duration of motor block of patients in ropivacaine alone group was
less (185.38 + 23.24 minutes) than in dexmedetomidine (362.13 + 72.99
minutes), was with statistically highly significant difference (p=0.0001)
(Table 3).

Glob Anesth Perioper Med, 2015 doi: 10.15761/GAPM.1000106

Baseline heart rate were comparable 90.88 + 15.46 and 96.43 +
13.76 beats/min in patients of Group A and Group B respectively,
showing no significant intergroup difference (p=0.094). The change in
heart rate between both the groups was not statistically significant till
60 minutes of study drug administration (p<0.05). Intra-operative time
interval from 75 minutes to 8 hours showed the statistically significant
difference mean of heart rate (p value 0.000-0.026) (Graph 1).

Preoperatively mean systolic and diastolic blood pressure of two
groups were comparable (p=0.274). The difference in mean SBP only
at 180 min was found statistically significant (p value 0.019) while
the difference in mean DBP of both the groups from 5 minutes to 60
minutes was found to be statistically significant (p value 0.004-.041)
(Graph 2 and 3).

The baseline sedation score was comparable between the groups
(p>0.05). After 10 minutes of epidural drug administration, Group B
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Graph 2. Comparison of the systolic blood pressure changes (mmHg).
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showed higher sedation score than Group A. The difference of sedation
score in group A and group B was statistically highly significant from
10 minutes to 180 minutes (p value 0.000-0.041) (Graph 4).

Bradycardia occured in 7(17.5%) patients of group B while there
was no incidence of bradycardia in group A. Hypotension occurred in
15(37.5%) patients of group B and 9(22.5%) patients of group A. The
occurrence of bradycardia and hypotension in the two groups showed
no statistically significant difference (P>0.05) (Table 4). Other minor
side effects like shivering, nausea, vomiting occurred in 4(10%) patients
in group II and 16(40%) patients in group I. The difference in other
minor side effects (like nausea, vomiting, shivering) was statistically
highly significant between the two groups (P=0.0038) (Table 5).

Discussion

The synergistic action of epidural local anesthetics and opioids
is well established [12]. The use of neuraxial opioids is associated
with number of side effects, hence various other drugs including
a-2 agonists, are extensively evaluated as an alternative to opioids as
adjuvants to neuraxial blocks with emphasis to side effects such as
respiratory depression, nausea, urinary retention and pruritis [13].
The pharmacologic properties of a-2 agonists are extensively studied
and are employed clinically to achieve analgesia, anxiolysis, hypnosis
sympatholysis and sedation in regional anesthesia [7,14].

In the present study, we used fixed dose and concentration of
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Graph 4. Changes in Sedation Score.
Table 4. Adverse effects.
Group
Adverse effect Group I Group II p value
N (%) N (%)
Evidence of bradycardia 0 (0%) 7 (17.5%) 0.012*
Evidence of hypotension 9(22.5%) 15(37.5%) 0.222
Other side effects” 16(40%) 4(10%) 0.0038%**

*(p-value < 0.05 considered statistically significant), **(p<0.001 highly significant). *
Other side effects like nausea, vomiting, shivering etc.

Table 5. Incidence of other minor side effects.

. . Group
Other minor side effects P value
Group I Group II
No 24(60%) 36(90%)
Vomiting 3(7.5%) 4(10%)
Nausea 1(2.5%) 0(0%) 0.001**
Shivering 12(30%) 0(0%)
Total 40 40

*(p-value < 0.05 considered statistically significant), **(p<0.001 highly significant).
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ropivacaine i.e. 15 ml of 0.75% ropivacaine in both the groups as the
volume of the study drug because the influence of height and weight
on the spread of epidural block is very little, and usually not clinically
relevant unless considering the extremes of the spectrum [15].

Earlier onset of sensory and motor block, less time for onset
of complete sensory and motor block, and prolonged analgesia and
duration of motor block can be explained by the fact that epidural
dexmedetomidine has greater selectivity for alpha2 receptors with
greater lipid solubility so easily penetrated in the meninges [16,17].
They also cause augmentation of local anesthetic effects as they cause
hyperpolarisation of nerve tissues by altering transmembrane potential
and ion conductance at locus coeruleus in the brainstem [18,19]. The
increase in analgesic action of local anesthetics by use of alpha2 agonists
in the epidural space may be related to the reduction of the systemic
absorption of the local anesthetic effect caused by local vasoconstrictor
subtypes mediated by the C2 in smooth muscle and venous epidural
plexus [20,21].

The analgesic effect of dexmedetomidine possibly produced by the
stimulation of spinal cord at the dorsal root neuron level, where alpha-2
agonists inhibit the release of substance P in the nociceptive pathway
and also inhibit the release of norepinephrine, at the nerve endings
[22,23]. The spinal mechanism is considered to be mainly responsible
for the analgesic effects though there is some evidence of both the
supraspinal and peripheral sites of action of Dexmedetomidine [24].

Bajwa et al. in their study compared dexmedetomidine and
clonidine as adjuvant to ropivacaine for epidural and concluded that
dexmedetomidine group has faster onset of sensory analgesia till T |
and duration of motor block was also longer. In their another study they
compared dexmedetomidine with fentanyl as adjuvant to ropivacaine
in epidural and summarized that dexmedetomidine group has higher
maximum sensory block dermatome T,  , and showed prolonged two
dermatome regression time and duration of analgesia [25,26].

The clinical study by Giri and Igbal, showed that addition of
dexmedetomidine to ropivacaine as an adjuvant resulted in an earlier
onset (8.52 + 2.36 minutes) of sensory analgesia at T10 as compared
to the ropivacaine alone (9.72 + 3.44 minutes). They also concluded
that time taken to two segmental dermatomal regression was slow
with dexmedetomidine (136.46 *+ 8.12 minutes) than ropivacaine
alone (128 minutes). Duration of analgesia (342 minutes (p<0.05) and
motor block (246.72 + 30.46 minutes) was also comparatively longer
in dexmedetomidine group [27]. The results of these studies are in
accordance to present study.

In the present study negative chronotropic effect was exhibited
by dexmedetomidine approximately 60 minutes after the epidural
injection of the drugs. The decrease in HR caused by a-2 agonist can
again be explained on the basis of their central action whereby they
decrease sympathetic outflow and nor-epinephrine release [24,28,29].

However, in a study conducted by Saravia et al., there was no
statistically significant difference in the perioperative heart rate. They
compared epidural block characteristics of two groups of 20 patients
each and found no significant difference in the onset time of sensory
block and time taken to achieve sensory block till T10 between the
two groups (p>0.05). This difference in their results could probably
due to small sample size (n=20) of the study. They also found that
the duration of analgesia was significantly higher in group receiving
dexmedetomidine than control group and the duration of motor
blockade was significantly higher in the dexmedetomidine group,
averaging 30% higher than that observed in the control group [10].
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Sedative effect of dexmedetomidine is probably mediated by
the activation of presynaptic alpha-2 adrenoreceptors in the locus
coeruleus, leading to inhibition of release of norepinephrine [30] along
with it inhibition of adenylate cyclase may lead to hypnotic response
[31]. The present study showed that dexmedetomidine group has higher
sedation scores. Saravia et al. studied bispectral index 30 minutes after
the execution of anesthesia and noted that bispectral values were lower
and patients were more sedated in dexmedetomidine group than in the
control group (p<0.05) [10].

Dexmedetomidine does not decrease gut motility, hence it prevents
intraoperative and postoperative nausea and vomiting [32]. As far as
a-2 agonists are concerned, the respiratory depression is not a known
feature of this group of drugs. Lack of respiratory depression in the
patients who were administered dexmedetomidine was one of the most
remarkable findings and the evidence was similar to the earlier studies
where researchers have found complete absence of clinically detectable
respiratory depression in the previous multiple human studies [33-35].

Conclusion

We conclude that epidural dexmedetomidine as adjuvant to
ropivacaine produces synergistic effects with earlier onset time
of sensory block, earlier achievement of complete sensory and
motor blockade, prolonged sensory and motor blockade and good
intraoperative sedation. Dexmedetomidine in a dose of 0.6 microgram
kg! is a safe and effective adjuvant to ropivacaine in epidural blockade
for infraumbilical surgeries.
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