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INTRODUCTION

Adequate and timely acute perioperative pain management after major orthopedic surgery is an essential part of
perioperative anesthesia to facilitate patient comfort and early mobilization®. Epidural anesthesia is commonly used
technique for surgical anesthesia as well as postoperative analgesia. It provides good postoperative pain relief lead to early
mobilization and rehabilitation with minimum discomfort®*. The newer amide local anesthetic agent ropivacaine shows
better alternative for bupivacaine as it has physiochemical properties similar to bupivacaine but has less systemic toxicity
and greater margin of safety. It is s-enantiomer form so has less cardiac and neurotoxicity in comparison to bupivacaine. It
also has early recovery of motor function lead to early mobilization and shorter stay in hospital which also has benefit as
decrease chances of thromboembolism®”’.

Adjuvants like Ketamine, clonidine, opioids, and midazolam are commonly used to improve the duration and quality of
analgesia of neuraxial blockade and decrease risk of systemic toxicity by decreasing the dose of LA®®.a-2 agonists are
newer adjuvant with high efficacy and less side effects in comparison to traditionally used adjuvants. Dexmedetomidine is
newer and highly selective a2 agonist has evolved as an effective alternative adjuvant for various procedure in

perioperative care® ™.

Taking this in mind, wedesignedaprospective, randomized doubleblindedcontrol studyto evaluate andcomparethe efficacy
and safetyofdexmedetomidinein comparison to fentanyl as an adjuvant toepidural 0.5% ropivacaineforlowerlimbsurgery.
We compared quality of block in view of onset and duration of motor and sensory block, hemodynamic responses and
duration of postoperative analgesia.

MATERIAL AND METHOD

The prospective, double blinded, randomized control, comparative study was conducted in tertiary center after approval of
institutional ethical committee. A written informed consent was taken from all the patients before inclusion in study.Ninety
patients were randomly selected for elective lower limb surgery under epidural anesthesia after confirming inclusion and
exclusion criteria.

Patients between 18 to 60 years of age of both gender, American society of anesthesiologists (ASA) grade | and Il class,
undergoing lower limb surgery, and with normal sensory and motor function of affected limb were enrolled in this study.
Patients with hypersensitivity to study drugs, local pathology at the site of injection, ASA Class Il or above, pregnant,
lactating mothers, patients with chronic pain or on long-term analgesics, patients on anticoagulants or having bleeding
disorder, and body mass index (BMI) >30kg/m? were excluded from study.

All patients were underwent thorough preanesthetic checkup (PAC) and kept nil per oral as per the fasting guidelines. The
patients were randomly divided into three predefined groups of 30 each by using computer generated random numbers.

Group A- 0.5% ropivacaine(13 ml)+ saline 0.9% (2 ml)
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Group B- 0.5% ropivacaine(13 ml) + inj. Fentanyl 1 mcg/kg (in 2 ml 0.9% saline)
Group C- 0.5% ropivacaine(13 ml) + inj. dexmedetomidine 1 mcg/kg (in 2 ml 0.9% saline)

To reduce subjective and objective bias, the study was so designed that anesthetist doing the procedure, patient, surgeon
and observer were not aware of group allocation.

All patients were given 150 mg oral ranitidine and 0.25mg alprazolam as premedication a night prior to surgery. In the
operative room, identity of the patient, fasting status, consent and PAC were confirmed. After reassuring the patient,
standard ASA monitoring was applied. Base line values of HR, SBP, DBP and MAP, RR, SpO2 were noted. IV cannulation
using 18G iv cannula was taken in the contralateral upper limb and Lactate Ringer solution was started. Oxygen was
administered at the rate of 4-5 L/min via face mask.

Under strict aseptic precautions and after local infiltration of 2ml (2%) Lidocaine, lumber epidural anesthesia was given in
sitting position at the level of L3-L4/L4-L5 interspace by using 18 G Touhy’s needle and location of epidural space was
confirmed by loss of resistance technique. A test dose of 3 ml of 2% lignocaine with 1:200000 adrenaline solution was
administered to exclude intrathecal or intravascular placement of the needle. After 4-6 minutes of test dose and excluding
intravascular or intrathecal injection, 15 ml study solution were administered according to study group.

Patients were placed in the supine position immediately after the epidural injection. Time of drug infiltration was noted
soon after the needle was out of the injection site after injecting the 15 ml of study drug according to allocated groups. The
patients were evaluated for onset of sensory and motor block every 2 min for first 30 min. HR, SBP, DBP, MAP, RR,SPO2
andsedationscorewere documented at every 5min for first 30 min and thereafter every 15min till end of surgery and then
every 2hr till 20hrs. Bradycardia defined as heart rate < 60 beats/min and was treated with i.v. atropine 0.6 mg.
Hypotension defined as SBP < 20% of baseline value or < 90 mmHg and was treated with intravenous fluid or if needed
injMephentermine 3-6 mg in intravenous bolus dose.

Following parameters were noted in study:

1. Onset of sensory block at T10 (time interval between the end of injection of study drug and the complete loss of
cutaneous sensation)

Maximum sensory level

Time to achieve maximum sensory level

Time to 2 segment dermatome regression of sensory level

Total duration of sensory block

Onset of motor block (time interval between the end of injection of study drug and Bromage grade 2)

Maximum grade of motor blockade achieved

Total duration of motor block (Time interval between injection of study drug and complete resolution of motor
blockade to grade 0)

9. Time of requirement of first dose of rescue analgesia (when VAS > 4)

10. Sedation score by Ramsay sedation score

11. Side effects, if any.

N~ WN

The sensory block was assessed by loss of sensation to pin prick in the midline with 25G hypodermic needle every 2 min
interval till T10 dermatome was achieved and then every 5 min interval until no change in level occurred. Sensory block
was assessed by using a 3-point scale:

Grade 0 — sharp pain on pin prick (normal sensation)
Grade 1- loss of sensation of pinprick (analgesia)
Grade 2- loss of sensation of touch (anesthesia)

Motor block was evaluated every 5 min for first 30 min and then every 15 min till the end of surgery by Modified
Bromage scale:

Grade 0 — No block,

Grade 1 —Inability to move the hip but able to move knee and ankle,
Grade 2 —Inability to move hip and knee but can move ankle,

Grade 3 — No movement at all and unable to move hip, knee and ankle.
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Sedation was graded every 5 min for first 30 min and then every 15 min till the end of surgery by Ramsay sedation score:

Grade 1- anxious, agitated or restless

Grade 2- cooperative, oriented and tranquil

Grade 3- reports to command only

Grade 4- asleep but basic response to glabellar tap or loud auditory stimuli
Grade 5- asleep but sluggish response to glabellar tap or loud auditory stimuli
Grade 6- no response

Failure of block/Inadequate block was defined by block grade <1 for both sensory and motorblock even after 30 min of
LA administration. Such cases were managed by providing GA and were excluded from the study.

The surgical position was given after attaining sensory blockade to T10 level in every patient. During the surgical
procedure, adverse effects like anxiety, nausea, vomiting, pruritis, shivering, etc. were recorded. Nausea and vomiting was
treated with 0.1mg/kg of intravenous ondansetron. Intraoperative rescue analgesia was administered with inj ketamine (0.5
mg/kg) intravenously, when required. If pain was not relieved, general anesthesia was given to that patient and then that
case was excluded from study.

The patients were shifted to postoperative recovery room (PORU) after completion of surgery. All baseline parameter, level
of sensory and motor block, sedation score and analgesia by VAS were evaluated in recovery room. The patients were
discharged from recovery room after complete resolution of motor block, had stable vital signs, minimum nausea or
vomiting and no severe pain or bleeding. Post operatively, all patients were evaluated for time to requirement of first dose
of rescue analgesia. That was the end point of this study. Patients were also assessed for any side effects like confusion,
dizziness, nystagmus, nausea, vomiting, or any neurological complications like pain or numbness in the leg, incontinence,
urine retention or genital dysaesthesias.

Intensity of postoperative pain was assessed by using verbal analogue scale (VAS):
1-  No pain and 10- maximum pain.
Postoperatively, rescue analgesia was provided by inj. Diclofenac 1.5 mg/kg, when patient complaint pain or VAS >4.
RESULTS

This study was successfully conducted in 90 patients, who underwent lower limb surgery. All patients were randomly
divided into three groups with 30 patients in each group. All groups were comparable in all demographic characteristics and
did not show any statistical significant difference with p value >0.5.

All patients were injected study drug after identify epidural space with Touhy’s needle. Time of onset of sensory block was
taken as time interval between the end of injection of study drug and the complete loss of cutaneous sensation at T10 level.
Onset of sensory block was significantly faster in group C (7.63 £1.07 min) followed by group B (9.63 £1.03 min) then
groupA (12.66+1.15 min). Mostly patients in group C achieved maximum level of block T4 — T6, while in group A and
group B, it was T6-T8. Mean of maximum achieved sensory level for groups A, B, C were respectively 6.93 +1.25, 6.13
+1.16 and 5.23 £1.35. Difference was statistical significant between all groups. Time to attain maximum sensory level was
also faster in group C followed by group B and then group A. Group C required 13.8 £1.13 mins while group B needed
14.83 £1.15 mins and group Aneeded 16.4 +0.97 mins. Difference between all groups and between every two groups was
statistical significant. Group C also had significantly long duration of sensory block followed by group B and then group A.
Time required for two segment regression of sensory level for group A, B and was respectively 89.66 +9.00 mins, 108.66
+11.44 and 135.16 £10.86 mins.

Time to onset of motor block were also earlier in group C (18.66 £ 5.77 mins) than group B (23.12 + 5.27 mins) and group
A (28.99 + 7.67 mins).All groups were also different in terms of density of motor block. Group C achieved most dense
motor block then other groups. 28 (93.33 %)patients in group C attained motor blockade grade 3 while 18 (60%) patients in
group B attained maximum motor grade 2 while 17 (56.66 %) patients in group A attained maximum motor blockade grade
2. Statistical analysis suggested that difference between group A and B was not significant but difference between all
groups and between group A and C and between group B and C was significant. Group C also had longer duration of motor
block then other two groups. Time of resolution of motor block to grade 0 in all 3 groups were respectively 131.33 + 8.50
mins, 176.33 £ 9.82 mins and 257.16 + 10.64 mins.
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All patients were assessed in postoperative period for analgesia and time to first requirement of rescue analgesia. Group C
had maximum duration of analgesia as time of requirement of rescue analgesia was longer in this group. Mean time for
rescue analgesia in group C was 363.83 = 10.39 mins followed by group B (240.66 + 9.16 mins) and in group A was 198.33
+ 8.54 mins. Difference between all three groups was statistical significant with p value < 0.0001.

Mostly patients in group C had sedation score 3-4 while in group B sedation score was 2-3 in most of cases. Patients of
group A showed minimum sedation in comparison to other groups with sedation score 1-2. Difference was statistical
significant between all three groups.

All patients were assessed for intraoperative side effects which include hypotension, bradycardia, nausea, vomiting, pruritis,
dry mouth, excessive sedation and respiratory depression. 33 % patients in group C had hypotension while 17 % in group B
and 13 % in group A showed hypotension. Difference was not significant with p value 0.126.

2 (7 %) patients in group A, 8 (27 %) patients in group B and 3 (10 %) patients in group C experienced nausea/vomiting
which were treated with injondanseteron 6 mg iv. Difference was not significant.

3 patients in group C and 2 patients in group B experienced bradycardia as compared to only 1 patient in group A which
were treated with inj. Atropine 0.6 mg iv. This side effect was also not significant between all three groups.

5 (17%) patients in group B had complaint itching during anesthesia while no patients in other two groups had similar
complain. So difference was statistical significant with p value 0.005. Similarly only 8 patients in group C had complaint
dry mouth while none of patient in other groups had similar complain. This difference was also significant with p value
0.0002.

None of patients in all the three groups had excessive sedation or respiratory depression.

Table I: Demographic Data

P ar amete r|Group A|Group B|Group C |Pvalue|F value
A g e (years)|32.8+9.27 |37.5+11.38 [36.7+10.47|0.179(1.7507
Gender (M:F)|2 O 1 0(2 2 : 8|2 1 : 9
Body weight (kg) [64.7+11.76|70+11.10|65.8412.13(0.184|1.723
Height (cm)|165.26+7.98 |164.73+8.61 |163+8.70|0.556|0.589
ASA (I :11)|2 8 : 2|2 6 : 4|2 7 : 3
Duration of surgery (mins) | 120.66+15.12 | 125.3+14.3 | 122.66+15.18 |0.483 |0.7347
Table 2: Sensory and motor block characteristics in all groups:
P a r a m e t e r{Group A|Group B|Group C |P value
Onset of sensory block to T10 level(mins) | 12.66+ 1.15[9.63+1.03 |7.63+1.07|<0.001
Max. level of sensory block |6.93+£1.25|6.13+1.16|5.23+1.35|<0.0001
Time to achieve max sensory level(mins) | 16.4+0.97 |14.83+1.15|13.8+1.13|<0.0001
Time for 2 segment regression(mins) {89.66+9.00 | 108.66+11.44 | 135.16+10.86 | <0.0001
Onset of motor block(mins) [28.99+7.67 |23.12+5.27 |18.66+5.77 | <0.0001
Duration of motor block(mins) | 131.33+8.50 | 176.33+£9.82 | 257.16+10.64 | <0.0001
Time of 1°" dose of rescue analgesia(mins) | 198.33+8.54 | 240.66+9.16 | 363.83+10.39 | <0.0001
Table 3: Comparison of sedation score in all groups:

Sedation score | Group A|Group B|Group C|P value|Chi-square
1 26(87%) 0 0 <0.0001|7 3 1 3

2 4(13%)[24(80%)|5 (17 %)|<0.0001|3 6 4 6

3 0 5(17 %)|11(37%)|<0.001(1 3 8 3

4 0 1 (3 % )|14(47%)|<0.0001|2 9 2 8

5 0 0 0 N A|N A

6 0 0 0 N A|N A
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Table 4: Intraoperative complications:

Parameter |[Group A|Group B|Group C|Chisquare|P value

Hypotension |4 (13 % )|5 (17 % )|10(33%) |4 1 3 6|0 1 2 6

Bradycardia |1 ( 3 % )|[2 (7 % )|3 (10%)|1 0 7 111 0 7 1

Nausea/vomiting |2 ( 7 % ) |8 (27 % )|3 (10 % )|5 6|0 .06 16

Pruritus|O 5(17 %)|0 1 110 0 0 5

Dry mouth |0 0 8 (27 %)|1 8/0.0002
DISCUSSION

The use of adjuvants with local anesthetic in neuraxial block is well established. Adjuvants can decrease dose related side
effects and increase duration and density of block due to synergistic action. Opioids are most commonly used adjuvants
but they are associated with various side effects including nausea, vomiting, pruritus, respiratory depression and urinary
retention®®. Hence other alternatives came in light as adjuvants including a2- agonists. The pharmacological properties of
a2- agonist like dexmedetomidine are extensively evaluated to achieve analgesia, anxiolysis, hypnosis, sympatholysis and
sedation in neuraxial anesthesia***°.

Supplementation of epidural ropivacaine with dexmedetomidine can prolong the duration of sensory and motor block with
improved quality of perioperative analgesia. These effects may be due to additive or synergistic effect secondary to
different mechanism of action of local anesthetics. a2- agonists act on pre and post synaptic sympathetic nerve terminals
and central nervous system to decrease sympathetic outflow and nor adrenaline release which leads to sedation, analgesia
and sympatholytic effects'®!’. Whereas opioids act on substensiagelatinosa in dorsal horn of spinal cord and blocks the
neural fibers carrying pain impulse both pre and post synaptic level.

In present study, we compared effects of fentanyl and dexmedetomidine as an adjuvant of ropivacaine in epidural
anesthesia. The demographic profile in this study was comparable and did not show any significant difference. We found
that addition of dexmedetomidine and fentanyl to ropivacaine can decrease the onset and time to achieve maximum sensory
block in comparison to ropivacaine alone. Onset of sensory block was earlier in dexmedetomidine group than fentanyl
group followed by ropivacaine alone group. These results are in concordance with other studies. Salgado et al*® also noticed
the onset of sensory block with dexmedetomidine was earlier than plain ropivacaine. Bajwa et al*® suggested that mean
onset of sensory block with dexmedetomidine was 7.12 + 2.44 mins which was earlier than fentanyl group (9.14 + 2.94).
Maximum level of sensory block achieved by dexmedetomidine group was T4- T6 which was comparatively higher than
other 2 groups. These results were also similar to other studies™®**.

Bajwa et al'® observed in their clinical study that onset of sensory block with dexmedetomidine was significantly earlier
than ropivacaine alone group. They also found that dexmedetomidine had earlier onset than fentanyl in another study?.
Onset of sensory block with dexmedetomidine was 7.12 +2.44 mins while with fentanyl 9.14+2.99 mins which was quite
similar to our study. Time to achieve maximum sensory level was also earlier in dexmedetomidine group than fentanyl
group.

Kaur et al** compared dexmedetomidine as an adjuvant to ropivacaine to ropivacaine alone in epidural anesthesia in lower
limb surgery. Time of onset of sensory block, maximum level of sensory level and time to achieve maximum sensory level
was significant earlier in dexmedetomidine group similar to our study.

In present study, there was significant earlier onset of motor block with significant prolonged duration in dexmedetomidine
group followed by fentanyl and then ropivacaine alone group. Similar results were documented by Bajwa et al*® and Kaur
et al*. Onset of motor block in our study was 18.66 + 5.77 mins in dexmedetomidine group which has similar with results
of Bajwa et al'® (18.16+4.52). Onset time for fentanyl group was 23.12+5.27 mins in our study while 22.98+ 4.78 mins in
study of Bajwa et al**. Similar results were found with duration of motor block.

Epidural use of dexmedetomidine with ropivacaine in present study result in significantly delayed requirement of rescue
analgesia in compared to fentanyl and ropivacaine alone group (198.33 + 8.54 mins in group A, 240.66 + 9.16 mins in
group B and 363.83+10.39 mins in group C). Similar results were also observed by Salgado et al*® and Kaur et al*.

Sedative effect of dexmedetomidine is mediated by inhibition of norepinephrine release from locus coeruleus due to
activation of presynaptic a-2 adrenoceptors along with inhibition of adenylate cyclase lead to hypnotic response?*?. Our
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study resulted that dexmedetomidine group has higher sedation score in comparison to other 2 groups which are similar
with results of study by Bajwa et al'.

The side effects profile of dexmedetomidine was quite favorable and correlates with other studies. Dexmedetomidine does
not decrease gut motility, hence it prevents intraoperative and postoperative nausea and vomiting while it is a common side
effect of opioids like fentanyl®*. In present study, commonly noted side effects were hypotension, bradycardia, nausea /
vomiting, dry mouth and pruritis. There were no significant difference in side effects between all groups except in pruritis
and dry mouth. 17 % patients in fentanyl group showed pruritis (p=0.005) while 27% patients in dexmedetomidine group
presented with dry mouth (p= 0.0002). This was in accordance with the study done by Bajwa et al*°.

In the present study all patients remained hemodynamically stable in all three groups and incidence of bradycardia and
hypotension was comparable at all measured intervals which confirms the effects of a-2 agonists in providing a
hemodynamically stable perioperative period.

CONCLUSION

We conclude that epidural dexmedetomidine seems to be a better alternative adjuvant to ropivacaine in comparison to
fentanyl and ropivacaine alone as it produces synergistic effects which lead to earlier onset time of motor and sensory
block, earlier achievement of maximum and complete blockade, prolonged sensory and motor blockade with good sedation
score and postoperative analgesia. It also provides better hemodynamically stability with less side effects.
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