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ABSTRACT

The study evaluated and compared the efficacy of intrathecal fentanyl 25pug and dexmedetomidine Spg with 0.5%

hyperbaric bupivacaine. Each study group consisted of 25 patients. Patients were randomly divided to receive
intrathecally either 0.5% hyperbaric bupivacaine 3ml+0.5 ml of normal saline (control Group B) or (Group F) 0.5% hyperbaric bupivacaine
3ml+25pg fentanyl or (Group D) 0.5% hyperbaric bupivacaine 3ml+5ug dexmedetomidine. Peak sensory level achieved, time to reach Bromage
3, time to two segment regression, regression to Bromage 0, hemodynamic stability, time to rescue analgesia, total analgesic consumption in first

24hrs were recorded.

Results: The peak sensory level reached were T6-T7 (32%) in Group B, whereas T4-T5(44%) in Group F and T4-T5(72%) in Group D. The
mean time to regression to Bromage 0 in Group B was 119.60+11.72 min, 159.20+9.09 min in Group F, 402.00+18.71 min in Group D. The mean
time to rescue analgesia in Group B was 136.00+5.00 min, 182.40+8.79 min in Group F and 396.40+17.77 min. Total dose of analgesic
consumption in Group B was 228+34.10mg, 105+37.50mg in Group F and Group D was 81+£20.77mg.

Side effects among the groups were found be not significant statistically (P=0.935)
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INTRODUCTION

Central neuraxial blockade using only local anaesthetics has limited
duration of postoperative analgesia. Addition of small doses of opioids
with bupivacaine for spinal anesthesia reduces postoperative analgesic
requirements. Fentanyl is preferred as an adjuvant in spinal
anaesthesia because of its faster onset and short duration of action with
lesser incidence of respiratory depression'”.

Intrathecal a,agonists are used as adjuvants to local anaesthetics. They
potentiate the effect of local anaesthetics™. They produce analgesia by
hyperpolarization of post-synaptic dorsal horn neurons’.
Dexmedetomidine, a new highly selective a,-agonist under evaluation
as an adjuvant to spinal anaesthesia as it provides stable hemodynamic
conditions, good quality of intraoperative and prolonged postoperative
analgesia with less side effects'™"".

PATIENTSAND METHODS

Prospective, randomized, controlled clinical study was conducted
following permission from Institutional Ethics Committee. The study
participants included 75 patients of ASA grade I and II, aging from 18
to 75 years, weighing 40-70 kgs scheduled for elective infra umbilical
surgical procedures under subarachnoid block. Patients with heart
block, dysrhythmia, drug therapy with adrenergic receptor
antagonists, calcium channel blocker, ACE inhibitors, hypersensitivity
to local anaesthetics and adjuvants, uncontrolled / labile hypertension,
spine deformities/spinal surgeries, coagulation disorders, H/o of
epilepsy/neurological disorders, psychiatric illnesses were all
excluded from the study®’.

On arrival of the patients to the operating theatre, intravenous access
was established with 18 guage venflon cannula on the dorsum of the
non-dominant hand after local infiltration. Patients were prehydrated
with 15ml/kg of Lactated Ringer's solution, infused over 15 minutes.
Standard baseline monitoring included pulse oximetry, 5 lead
electrocardiography(ECG), non invasive automated blood pressure
(NIBP). Baseline values were noted.

Patients were randomly divided using computer generated list of
random numbers to three groups. The sample size required for
correctly rejecting the null hypothesis with the power of 80% and 95%
confidence interval was calculated and was determined that 25
participants were required in each of the three groups receiving-

Control group (group B) received a premixed solution of 0.5%
hyperbaric bupivacaine 3ml (15mg) and 0.5 ml of normal saline
Group fentanyl (group F) received premixed solution of 0.5%

hyperbaric bupivacaine 3ml (15mg) and 0.5 ml of fentanyl (25ug)

Group dexmedetomidine (group D) received a premixed solution of
0.5% hyperbaric bupivacaine (15mg)and 0.5mlof dexmedetomidine

(5pg).
Total volume of the mixture is 3.5 ml in all groups.

Under aseptic precautions, subarachnoid block was performed with
25g Quinckebach spinal needle at L3 — L4 space through a midline
approach in lateral position. After confirming free flow of cerebrospinal
fluid (CSF), drug was injected. In case of a discrepancy in the
dermatomal level between the right and the left side, the higher level was
considered for the statistical analaysis’. The following data were
measured- peak sensory level, time to two dermatome regression.
Surgery was permitted after T8 sensory block was achieved'.

Motor block was assessed using modified Bromage score’.
B =0Nomotorloss.

B =1 Inability to flex the hip

B =2 Inability to flex the knee

B =3 Inability to flex the ankle

Motor block data included onset of motor block- time to reach
Bromage score 3, time to regression to Bromage score 0.

Hypotension, defined as a decrease in systolic blood pressure by 20%
from the baseline was treated with boluses of 6mg mephentermine
intravenously and bolus administration of 250ml Lactated Ringer's
solution over 10min.

Bradycardia-defined as heart rate < 50 beats per min, treated with
boluses of 0.3 — 0.5mg intravenous atropine. Hypoxia was defined as
an oxygen saturation value <90%.

10,11

Pruritis

Pruritis graded as

0 = None

1 = Mild

2 = Severe

Intravenous ondansetron 4mg was given as for vomiting and severe
pruritis.

Pain was assessed using Visual Analogue Scale between 0 and 10. VAS
was assessed immediately postoperatively and at 2, 4, 6, 8, 12 and 24
hours. (0=No pain, 10 =Most severe pain). Injection diclofenac 75mg
was given as rescue analgesic when VAS >4 or if the patient requested
additional analgesics. The time for the first request of analgesia and the
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total analgesic consumption in the first 24 hours were noted.

OBSERVATIONS AND RESULTS

Statistical analysis was performed using SSPS 17 software. Student's
unpaired T-test was used for analysis of mean age, weight
distribution,duration of motor blockade, time to two segment
regression, time to peak sensory level, rescue analgesic time. Chi
square was used for ASA grade, sex, side effects. Fisher's exact test for
highest sensory level. Intercomparision between the groups was done
by Benferroni test. P value <0.05 was considered highly significant.

Table-1 Demographic data

Group B(25)|Group F(25)| Group D(25) | P value
Age(yrs) |48.40+13.75|49.36+15.90| 41.40+12.21 |.223 NS
Weight(kgs) | 58.48+5.59 | 58.84+6.76 | 58.64+6.89 |.896 NS
Gender Male 18 20 19 .892 NS
Female 7 5 6
ASAT 18 11 12 .108 NS
ASATI 7 14 13

The mean time to two segment dermatomal regression in Group B was
88.60+£7.90 min, 111.60+10.28 min in Group F and Group D was
144+8.66min.

The mean time to achieve Bromage 3 in Group B was 12.40+2.00 min
5.4442.04 min in Group F and 10.08+1.35 in Group D. The mean time
to regression to Bromage 0 in Group B was 119.60+11.72 min,
159.20+9.09 min in Group F, 402.00+18.71 min in Group D.

The mean time to rescue analgesia in Group B was 136.00+5.00 min,
182.40+8.79 min in Group F and 396.40+17.77 min in Group D. Total
dose of analgesic consumption in Group B was 228+34.10mg,
105+37.50mg in Group F and Group D was 81+20.77mg.

Side effects among the groups were found be not significant
statistically (P=0.935)

Table-2 Sensory and motor block data

Group B(25)| Group F(25) |Group D(25)| P value
Peak sensory| T6-T7=8 T4- T4- P=.000 HS
level (32%) | T5=11(44%)|T5=18(72%)
T8=17 (56%) T6- T6-T7=6
T7=10(40%)| (24%)

T8=4 (16%) | T8=1 (4%)
Time to two | 89.60+7.90 |111.60+10.28| 144.00+8.66| P1=.000 HS

segment P2=.000 HS
regression P3=.000 HS
(mins)
Time to | 12.40+2.00 | 5.44+2.04 P1=.000 HS
Bromage 10.08+1.35| P2=.000 HS
3(mins) P3=.000 HS
Regression |119.60+11.7 P1=.000 HS
to Bromage 2 159.20+9.09402.00+18.7| P2=.000 HS
0 (mins) 1 P3=.000 HS
Table -3 Analgesia requirement
Group B(25)|Group F(25)|Group D(25)| P value

Rescue time | 136.00+5.00|182.40+8.79 (396.40+17.77| P1=.000 HS

(mins) P2=.000 HS
(VAS >4) P3=.000 HS
Total dose |228.00+34.1]105.00+37.5|81.0020.77| P1=.000 HS
(mg) 0 0 P2=.000 HS
P3=.061 Sig

Pl=comparision between Group B and F
P2=comparision between Group B and D
P3=comparision between Group F and D

Table-4 Adverse effects

HS-Highly significant
NS-Not significant
Sig-Significant

Adverse [Group B(25)/Group F(25)] Group P value
effects D(25)
Hypotension 3 4 8 935
Bradycardia 0 0 0 935
Nausea 4 1 1 935
Pruritis 0 5 0 935
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Visual analogue scores (VAS) were significantly lower (VAS<4)
(P<0.001) in Group D - 2hrs,4hrs,6hrs post operatively whereas VAS
scores were higher (VAS> 4) in Group B and F 2hrs postoperatively
(P<0.001) compared to Group D.

The mean values of MAP in all the three groups were comparable.
There was modest fall in MAP in all three groups 1min and Smin after
intrathecal drug administration which was higher in Group D
compared to other two groups, however all incidence of hypotension
was not statistically significant in our study (P=0.935).

The mean values of heart rate were comparable among all four groups,
however the incidence of bradycardia was not significant (P=0.916).
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DISCUSSION

Spinal anaesthesia with 0.5% hyperbaric bupivacaine is commonly
used in centri-neuraxial blockade performed for lower abdominal and
lower limb surgery. In order to maximize post-operative analgesia, a
number of adjuvants have been added. Intrathecal comparision of
fentanyl and dexmedetomidine was studied based on previous studies
comparing either of the drugs. Intrathecal o, agonists have been found
to have antinociceptive action for somatic and visceral pain'. Fentanyl
is a lipophilic p-receptor agonist, acts by combining with opioid
receptors in the dorsal horn of spinal cord and also has a supraspinal
spread and action"”.

Catherine O Hunt et al.', studied the peri-operative analgesia with
subarachnoid fentanyl-bupivacaine and concluded that addition of
fentany greater than 6.25 meg to hyperbaric bupivacaine was found to
reduce the intra-operative opioid requirement in cesarean delivery
under spinal anaesthesia. In another study, Harbhej Singh et al.”,
studied the effect of intrathecal fentanyl on onset and duration of
hyperbaric bupivacaine induced spinal block for lower extremity
surgeries and found that 25pg fentanyl prolonged duration of
bupivacaine induced sensory block and reduced analgesic
requirements. Yaksh”, has shown that o, agonists when given
intrathecally causes dose dependent reduction in motor strength in
animals. The newer «, agonist dexmedetomidine is highly selective
with an affinity of eight times higher than clonidine.

Our study with addition of 25ug fentanyl or Spg dexmedetomidine
with hyperbaric bupivacaine showed significant prolongation of both
sensory and motor block. Both drugs provided good quality
intraoperative and post operative analgesia and hemodynamic
stability. The analgesia was clinically better in group D than group F
but it was not highly significant.

Al Mustafa etal.”, studied the effect of dexmedetomidine 5 and 10ug in
bupivacaine in urological procedures and found onset of sensory
blockade was 6.34+2.7 min and 4.7+2.0 min, blockade to Bromage 3
was 13.0£3.4 min and 10.4+£3.4 min in 5Sug and 10pg groups and
found that dexmedetomidine acted in a dose dependant manner. In this
study the mean time of onset of sensory blockade was 6.48+8.7min and
motor blockade to Bromage 3 was 10.08+1.35 in Group D which was
comparable with study done by Al Mustafa et al. The peak sensory
level reached was T6-T7(32%) in Group B, whereas T4-T5(44%) in
Group F, T4-T5(72%) in Group D in our study. Al Ghanem et al.”,
compared the effect of dexmedetomidine 5pg(D) and fentanyl 25ug(F)
intrathecally with 0.5% bupivacaine for spinal anaesthesia and noted
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that the peak level reached was T6( T4-T9) in gr F.

Rajani et al.’,Compared the effect of Sug dexmedetomidine and 25ug
fentanyl with 2.5ml of hyperbaric bupivacaine. Time to regress to
Bromage 0 was 421+21 min in dexmedetomidine group, 149+18 min
the fentanyl group (P value <0001). They concluded
dexmedetomidine as an alternative to fentanyl to produce an
excellent quality of introperative analgesia, stable hemodynamic
conditions, minimal side effects and good post operative analgesia.
The intrathecal Spg dexmedetomidine used in our study had shown
significantly prolonged duration of motor blockade, which is in
consonance with the results observed by investigators in comparision
with various adjuvants (clonidine, fentanyl and sufentanil) used in
their studies™*"., The duration of motor blockade observed in present
study was markedly prolonged (402.00+18.71 min) when compared to
duration of motor blockade250+76 min in kanazi et al.,'s
study(P>0.001) and 240+£64 min in Al Ghanem et al.'s study
(P>0.001), which could be attributed to higher intrathecal volume of
drug(3.5 ml) used in our study as compared to 1.9 and 2.5ml drug used
in the respective studies. We noted significantly delayed requirement of
rescue analgesic (P=.000) and significantly reduced 24 hr rescue
analgesic requirement (P=.621) with Group D when compared to
Group F which supports the analgesic efficacy of dexmedetomidine as
an intrathecal adjunct. Similarly, significantly improved analgesia was
seen by Gupta et al.”, on comparision of dexmedetomidine and
fentanyl as intrathecal adjuvant (P>0.001).The most significant side
effects reported with the use of intrathecal a, agonists are bradycardia
and hypotension. G.E Kanazi et al.”, noted that addition of
dexmedetomidine to bupivacaine caused no significant decrease in the
BP either intra operatively or post operatively. Bradycardia and
Hypotension were seen in both fentanyl and dexmedetomidine groups
but was not significant (P=0.935) probably due to small doses of
intrathecal fentanyl, dexmedetomidine with high dose local
anaesthetics used.

CONCLUSION

We evaluated the effect of addition of intrathecal fentanyl and
dexmedetomidine to hyperbaric bupivacaine on sensory, motor block
characteristics, postoperative analgesia and requirement of rescue
analgesics in first 24 hours following surgical procedures. Both drugs
are comparable and provided stable hemodynamic conditions, good
quality of prolonged intra and postoperative analgesia with minimal
side effects and are attractive alternatives as adjuvants to spinal
bupivacaine for long duration surgical procedures. Addition of
fentanyl is useful for short surgical procedures or for ambulatory
surgeries as it has shorter duration of action.
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