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Abstract: Background: The purpose of this study is to evaluate the effect of dexmedetomidine when added to.75% ropivacane on onset
and duration of sciatic-femoral nerve block for lower limb surgeries. Method: 80 patients randomized and allocated in two groups.
Sciatic-femoral block was performed using study drug in 32 ml syringe. In Group R patients received sciatic femoral block with 30 ml of
ropivacaine 0.75% and 2ml of normal saline (20ml for sciatic and 12 ml for femoral block) whereas in Group RD Dexmedetomidine
2mcg/kg diluted with normal saline to make volume of 2 ml and added to 30 ml of ropivacaine 0.75%. A blind observer recorded the
vitals, onset and duration of blockade, hemodynamic alteration, VAS score, requirement of rescue analgesia and complication if any
occur. Result: All patients had successful sciatic-femoral block. There were significant difference in onset, duration of sensory and
motor blockade, duration of analgesia, VAS score, required amount of rescue analgesic and hemodynamic parameters. Conclusion:
Addition of dexmedetomidine to ropivacaine in sciatic-femoral block prolongs the duration of sensory and motor blockade and lesser
requirement of rescue analgesic and better hemodynamic stability.
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1. Introduction

The Sciatic-femoral nerve blocks are typically used together
for procedures on lower extremities and very useful in
numerous procedures involving thigh, knee, particularly
knee arthroscopy, patellar surgery, total knee arthroplasty,
and even procedures distal to knee. Below knee surgery
often results in severe and long lasting post-operative pain
that requires large doses of opiates.1 Few studies have
evaluated peripheral nerve blocks for lower extremity
surgery and compared them with spinal anaesthesia.2' ® The
sciatic-femoral nerve blocks were associated with
significantly lower pain scores during the early post-
operative hours.4 several studies were done in which peri
neural adjuvant medications were used to increase the
duration of post operative analgesia. However, only a few of
these studies examined the effect following Sciatic—Femoral
nerve block.5' ® Dexmedetomidine is a highly specific and
selective o-2 adrenoceptor agonist.7 ®  Systemic
administration of Dexmedetomidine has been the focus of
interest for their sedative, analgesic, perioperative
sympatholytic, and cardiovascular stabilising effects with
reduced anesthetic requirements.9 Some studies have shown
that perineural Dexmedetomidine as an adjuvant to local
anesthetics for peripheral nerve blocks can prolong the
duration of the blockade and postoperative analgesia.1® ™
Opioids administration is associated with frequent dose
dependent adverse effects including nausea, vomiting,
pruritus, sedation, respiratory depression.1? Ropivacaine S (-

) enantiomer, the n-propyl homologue of bupivacaine, is a
long acting local anesthetic and has got all the advantages of
bupivacaine and also lesser cardiotoxic than bupivacaine.1?
To potentiate the quality of block, a variety of drugs, such as
opioids and a-2 agonists have been tried as an adjuvant

In this study, it was hypothesized that addition of
dexmedetomidine 2 pgm/kg to ropivacaine 0.75%, would
lengthen the time to the first request for post-operative
analgesia, shorten onset time of sensory and motor block,
increase the duration of sensory and motor blockade.

2. Material and Methods

This is a prospective, randomized, double blind, comparative
study conducted in the department of anaesthesiology at Dr
Ram Manohar Lohia Combined Hospital, Lucknow (U. P.)
during a period of one year after the approval of ethical
committee and written and informed consent from all
patients. Total 80 patients were selected with 40 patients in
each group. Pharmacy prepared the medication in 32 ml
syringe and labelled as “study drug” to maintain blinding.
The drugs were given in prefilled unlabeled syringes while
performing the block. In Group R, Patients received sciatic
femoral block with 30 ml of ropivacaine 0.75% and 2ml of
normal saline (20 ml for sciatic and 12 ml for femoral block)
where as in Group RD, dexmedetomidine 2mcg/kg diluted
with normal saline to make volume of 2ml and added to 30
ml of ropivacaine 0.75%. Patients with age group of 18 — 45
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years, falling into American Society of Anaesthesiologists’
(ASA) physical status I-1l and undergoing elective lower
limb surgeries under sciatic-femoral nerve block were
enrolled for the study. Patients with history of
cardiovascular disease, respiratory disease, amide group of
local anaesthetic allergy, pulmonary and neurological
diseases, psychological disorders, renal or hepatic failure,
uncooperative patients, coagulation disorders, local infection
at the site of block were excluded from the study. Written
informed consent was taken and patients were advised pre-
operative fasting status as per ASA guidelines. Patients were
given Tab Ranitidine 150 mg a night before surgery and in
the morning on the day of surgery. Injection Medazolam 1
mg was given just before procedure. For femoral nerve
block patients were placed supine, femoral pulse and
inguinal crease was palpated. The point of entry of nerve
stimulator needle was 1-1.5 cm lateral to the artery in the
inguinal crease and directed cephalad at approximately a 30-
45 degree angle towards the centre of the inguinal ligament
line. A brisk patellar snap with the current at 0.5 mA or less
was indicative of very close proximity of femoral nerve and
12 ml of test drug was injected. For Sciatic nerve block,
Labat’s classic approach was used. Patient was placed in
lateral decubitus position (operative side up) and the leg was
flexed at the knee but if patient was unable to do so, the leg
was extended at the hip as for as possible without producing
discomfort. A line was drawn between greater trochanter to
the posterior superior iliac spine. A second line was drawn
from greater trochanter to the sacral hiatus (Winnie’s
modifications). Point of needle entry is decided by drawing a
line perpendicular from the midpoint of the first line to its
intersection with the second line. Successful needle
placement in proximity to the sciatic nerve was observed
with planter flexion / inversion (tibial nerve) or dorsiflexion
/ eversion (common peroneal nerve) with 0.5 mA or less
current and at this point 20 ml of test drug was injected.

After the block was given, patients were evaluated for onset
of sensory and motor blockade, quality of motor blockade,
overall quality of the block, duration of sensory and motor
blockade and hemodynamic variables. Sensory block was
assessed by pin prick method and motor blockade was
assessed by modified Bromage scale. Pain was assessed by
Visual Analogue Scale of 0to 10 at 1 hr, 2 hr, 4 hr, 6 hr, 8
hr, 16 hr and 24 hr post-operatively. When patients had VAS
score more than 3, rescue analgesia in the form of injection
Tramadol 50 mg intramuscular was given. The duration of
sensory block was defined as time interval between local
anesthetic administration and the complete resolution of
anaesthesia on all nerves. The duration of motor blockade
was defined as the time interval between local anesthetic
administration and the recovery of complete motor function.
Any adverse events like nausea, vomiting, hypotension and
bradycardia were recorded during after operation.
Hypotension defined as systolic blood pressure <100 mm Hg
and Bradycardia was defined as heart rate <60 beats / min.

3. Results

The demographic data distribution in two groups showed no
significant difference in mean age, mean height but for mean
weight difference was significant with P value of 0.0354.

Table 1: Demographic data and operative characteristics,
gender distribution and ASA score-

Variable Group R Group RD T P
MEAN+ SD | MEAN+SD | Value value
Age (year) 33.53+8.27 | 32.70+6.06 | 0.5090 | 0.6122
Weight (kg) | 65.33+7.82 | 61.75+7.10 | 2.1408 | 0.0354
Height (cm) | 162.68+9.17 | 164.38+8.06 | 0.8807 | 0.3812
Duration of | ¢ gg.55 40 | 63.38+15.87 | 1.0295 | 0.3064
surgery (mins)
Gender distribution
Male 23 (57.5%) 28 (70%)
Female 17 (42.5%) 12 (30%) 1.0000
Total 40 (100%) 40 (100%) '
ASA Score
ASA Score | 29 32
ASA Score |l 11 8
Total 40 40 1.0000

Table 2: Sensory and Motor Block Characteristics-

. Group R | Group RD
Variables MeantSD | Mean+SD T value |P value
O”semf(?sirr‘fs‘)’ryb'“k 4.30+1.49 | 2.95+0.88 | 4.9443 |<0.0001
Complete sensory
ook ey [L005£L.13 | 5.40:0.90 [20.3440 |<0.0001
Onset O(fmr?rcl’g’rb'oc" 14.25+2.43 | 7.83+0.90 |15.6995 |<0.0001

Table 3: Duration of sensory, motor block and analgesia

. Group R Group RD
Variables MeantSD MeantSD T value |P value
Duration of sensor
block (ming) | 333653677 [405.65+19.06 10,9948 <0.0001
Duration of MOMOr g .37 66 424.55+18.96 [11.4120 [<0.0001
block (mins)
Time to request first |4 a2, 44 30 478.60+19.80 | 9.6155 |<0.0001
analgesia (mins)
Total analgesic dose | g6 o536 49 | 71.25+25.03 | 3.5729 | 0.0006
(mg in 24 hours)

Onset of sensory block was 4.30+1.79 and 2.95+0.88 (min),
complete sensory block was 10.05+1.13 and 5.40+0.90
(min) and onset of motor block 9 time to reach Bromage 3)
was 14.25+2.43 and 7.83+0.90 min for group R and group
RD respectively.

Table 4: Baseline Hemodynamic Parameters

. Group R Group RD
Baseline MEANSD | MEANZSD T value | P value
SBP 121.68+7.25 | 124.73+6.41 | 1.9938 | 0.0497
DBP 70.10+4.72 | 76.68+6.66 | 5.0946 | <0.0001
MAP 87.28+5.11 | 92.60+5.38 | 4.5385 | <0.0001
HR 72.58+6.12 | 81.95+7.53 | 6.1108 | <0.0001

Mean systolic blood pressure of patients was 121.68+7.25
and 124.73+6.41 mm Hg, mean diastolic blood pressure was
70.10+4.72 and 76.68+6.66 mm Hg, mean arterial pressure
was 87.2845.11 and 92.60+5.38 mm Hg, and mean heart
rate was 72.58+6.12 and 81.95+7.53 pulse/minute of

patients of group R and group RD respectively.
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Table 4: Intra operative mean of mean arterial pressure of the two groups was 87.28+5.11 and 92.60+5.38 mm Hg,

MAP Group R | Group RD MAP after 15 min for the two groups respectively.
(mm of Hg) |Mean| SD [Mean| SD Tvalue | P value oo P Y
Baseline  |87.28|5.11|92.605.38| 4.5385 | <0.0001 Table 6: Postoperative Mean of mean arterial pressure
After 5 mins |86.43|4.74|87.73|4.25| 1.2910 | 0.2005 Group R Group RD
After 15 mins |85.10 |3.81[86.58 |4.32| 1.6199 | 0.1093 MAP Mean1SD [Mean spD | | value | P value
After 30 mins |85.48|3.86|86.28 |4.55| 0.8487 | 0.3986 Post-op 1hour [83.33(3.32(84.13]4.46| 0.2845 | 0.7768
After 45 mins |85.03|3.71[84.25 |4.55| 0.8348 | 0.4064 2 hour 83.98(3.20(/84.4814.30] 0.5904 | 0.5566
After 60 mins [84.05|3.61|83.90|4.53| 0.2727 | 0.7858 4 hour 83.283.22(87.38 |4.37 | 4.7766 |<0.0001
After 90 mins [83.95(3.28|84.95|5.37| 1.0046 | 0.3182 6 hour 83.00(2.93(86.834.53| 4.4828 | <0.0001
8 hour 83.35(3.06(88.384.59| 5.7571 |<0.0001
Table 5 shows intraoperative mean of mean arterail pressure 16 hour 87.58 |4.67[86.05|4.04| 1.5616 | 0.1224
and its standard deviation at different time intervals for 24 hours  |89.10|4.55|93.98|5.62 | 4.2625 | <0.0001

patients of group R and RD. Mean baseline arterial pressure

Figure 1-Intracperative mean of mean arterial pressure
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Figure 2-Post OP mean of mean arterial pressure
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Table 7: Intraoperative mean Heart Rate

HR Group R | Group RD T value | P Value Table 8: Postoperative Mean Heart Rate
Mean | SD | Mean | SD HR Group R | Group RD T Value | P Value
Baseline 72.5816.12[81.95|7.53| 6.1108 | <0.0001 Mean | SD |Mean | SD

After 5 mins |72.88 [4.72]79.28 |7.62 | 4.5151 | <0.0001 Post-Op 1 hour |68.40|3.56(82.45|7.19|11.0776 | <0.0001
After 15 mins |71.58 [4.09|80.00 [7.46 | 6.2643 | <0.0001 2 hour 68.05|3.30(82.98 |7.21]11.8977 | <0.0001
After 30 mins | 71.48 [4.36|78.08 [7.39 | 4.8636 | <0.0001 4 hour 67.90|3.39[82.55|7.39] 11.3928 | <0.0001
After 45 mins |70.83 [4.05|79.68 | 7.50 | 6.5654 | <0.0001 6 hour 67.75|2.96 |84.38 |7.32| 13.3236 | <0.0001
After 60 mins | 69.00 [3.57|78.13|7.40| 7.0246 | <0.0001 8 hour 67.6312.48|83.05|7.35|12.5803 | <0.0001
After 90 mins |69.23 [4.09|76.70 [7.08 | 5.7841 | <0.0001 16 hour 73.93|5.1183.10 |6.44| 7.0604 | <0.0001
24 hour 74.95|3.62|81.4216.59| 5.4847 | <0.0001
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Figure 3-Intraoperative Heart Rate
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Table 9: Visual Analogue Scale It provides adequate post-operative pain control following
Post-op GroupR | Group RD | T Value | P Value the various lower limb surgeries.2® #
VAS Score |Mean | SD |Mean | SD
0 hr 0.00 {0.00 | 0.00 |0.00 - - In this study the demographic characteristics like mean age,
Lhr 0.00 10.00 | 0.00 |0.00 - - gender, ASA score, mean height and duration of surgery
2 hr 0.00 |0.00|0.00 ]0.00 | - - were comparable in both groups and there was no statistical
4 hr 0.00 |0.00]0.00 J0.00] - - significant difference with p-value >0.0500 but difference in
1) 065 |1.210.00 10.00 3.3975 | 0.0011 mean weight was significant with p-value 0.0354.
8 hr 3.83 |0.87 | 2.88 |0.69 | 5.4074 |<0.0001
16 hr 4.00 10.55 ] 2.73 10.60 | 9.8809 | <0.0001 Onset of sensory block was 4.30+1.49 min for R group and
24 hr 3.23 |0.80 | 2.65 |0.66 | 3.5012 | 0.0008 - .
2.95+0.88 min for RD group which was extremely
Table 10: Side effects of the drugs significant with p-_val_ue <0.0001. Complete senso.ry.block
: was 10.05+1.13 min in R group and 5.40£0.90 min in RD
Side effects | Group R | Group RD | P-value : .
Nausea 3 4 >0.0500 group which was extre_me_ly significant. Onset of motgr
Vomiting 1 2 >0.0500 block was 14.25f_r2.43 min in R group a_nd 7.891_0.90 min in
Hypotension 0 0 - RD group which extremely significant with p-value
Bradycardia 0 0 - <0.0001. Duration of sensory block 333.65+36.77 min in R

4. Discussion

Post-operative pain is the most common clinical problem in
hospital among the surgical patients and is attributed as main
reason for overnight hospital stay in 17-41 % of surgical day
care patients.1® '’ Inadequate post-operative pain control
leads to several unwanted adverse events like patients
discomfort, thromboembolic events and pulmonary
complications.1® Opioids although provide satisfactory
analgesia, they are associated with unwanted side effects.1’
Sciatic-Femoral nerve block is a peripheral nerve block that
involves innervations of the lower limb derived from L2-S3.

group and 405.65+19.06 min in RD group and duration of
motor block was 348.48+37.66 min in R group and
42455+£18.96 min in RD group, difference in both
parameters in groups were highly significant with p-value
<0.0001. Time of first rescue analgesia 404.83+44.30 min in
R group and in RD group this duration was 478.60+19.80
min with highly significant difference (p-value <0.0001).
The mean total dose of inj-Tramadol required in 24 hr was
96.25+36.49 mg in R group and 71.25+25.03 mg for RD
group, the difference is highly significant with p-value
0.0006. The variation in mean VAS score was statistically
significant after 6 hr post-operative period with p-value
0.0011 and highly significant after 8 hr and 16 hr post-
operative period with p-value <0.0001, and even at 24 hr it
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has been found to be highly significant with p-value 0.0008.
Similar to these findings, many investigators reported that
the addition of Dexmedetomidine to different types of local
anesthetic agents in various typers of peripheral nerve blocks
resulted in prolongation of analgesic effect.1% 1522 2%.24.25

Preoperative baseline parameters, Mean systolic blood
pressure of patients was 121.68+7.25 and 124.73+ 6.41 mm
Hg, mean diastolic blood pressure was 70.10+4.72 and
76.68+6.66 mm Hg, mean arterial pressure was 87.28+5.11
and 92.60 +5.38 mm Hg, and mean heart rate was
72.584+6.12 and 81.95+7.53 pulse/minute of patients of
group R and group RD respectively. Differences in baseline
diastolic blood pressure, mean arterial pressure and heart
rate in both groups were extremely significant with p-value
<0.0001. This can be due to small sample size used in this
study. The intra-operative and post-operative change in
systolic blood pressure, diastolic blood pressure and heart
rate between both groups have been found extremely
significant with p-value <0.0001. This observation is similar
with Rancourt MP et al.1% study in which systolic and
diastolic blood pressure were stable throughout the study
period. In our study, side effects like nausea, vomiting,
hypotension and bradycardia are not significant in both the
groups with p-value >.0500.

5. Conclusion

Addition of dexmedetomidine to ropivacaine in Sciatic-
Femoral nerve block confers better pain control and
decreases total dose of analgesic requirement in post-
operative period. Addition of dexmedetomidine enhances
quality of block by faster onset of sensory and motor
blockade along with hemodynamic stability. The addition of
dexmedetomidine in a dose of 2ugm/kg has no significant
side effects.

6. Limitations of the Study

Single centric study, small sample size, ropivacaine was not
used as per kg body weight and dependence on landmark
guided nerve block using peripheral nerve stimulator.
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