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Abstract

Background

The hyperbaric bupivacaine is being widely used for spinal anesthesia in lower limb surgeries.
Dexmedetomidine can be used intravenously as well as an intrathecal injection along with spinal
anesthesia for surgery below the umbilicus.

Materials and Methods

This was a prospective, randomized double blinded study, where 100 patients posted for elective lower limb
surgery under spinal anesthesia were divided into two groups. Group A received 0.5% hyperbaric
bupivacaine as spinal anesthesia along with intravenous infusion of 0.5 ug /kg/hour of dexmedetomidine
over a period of ten minutes. Group B received 0.5% hyperbaric bupivacaine as spinal anesthesia along
with intravenous normal saline over a period of ten minutes.

Results

The onset of sensory block was 3.19 £ 0.31 minutes in group Awhereas 4.5 + 0.22 minutes in group B. The
onset of motor block was 4.28 + 1.02 minutes in group A whereas 7.12 £ 0.87 in group B. The onset and
duration of sensory and motor block were statistically significant. Regarding duration of sensory block,
group A had 186.5 + 14.04 minutes whereas group B had 148.2 + 11.31 minutes with p value <0.001. The
duration of motor block was 142 + 11.42 minutes in group Awhereas 122.4 + 8.28 minutes in group B with p
value <0.001. The duration of postoperative analgesia was prolonged in group A when compared with
group B.

Conclusion

Dexmedetomidine used as a single intravenous injection along with spinal anesthesia with 0.5%
bupivacaine tends to shorten the onset of both sensory and motor blocks and increases the duration of
sensory and motor blocks. It also prolongs the duration of analgesia with minimal or no changes in
hemodynamic parameters.
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Introduction

Postoperative pain generally produces a detri-
mental acute and chronic effects in terms of qual-
ity of life, functional recovery leading to post- sur-
gical complications and thus complicates the risk
of resistant post-surgical pain [1]. Therefore,
attenuation of post operative pain with multiple
types of analgesics decreases the morbidity and
mortality of the patients [2]. It is an utmost res-
ponsible of an anesthesiologist regarding une-
ventful postoperative pain relief thus making com-
fortable preposition for surgical patients.
Subarachnoid block, commonly known as spinal
anesthesia is one of preferred technique in oper-
ation theatre employed for lower limb surgeries
[3]. It thereby produces sympathetic blockage,
sensory analgesia and also motor blockage in
association on dosage, concentration or volume
of local anesthetics used [4]. Bupivacaine is one
of the commonly used local anesthetics for spinal
anesthesia in our hospital. The addition of opioi-
ds like morphine and fentanyl improves the qual-
ity of blocks and also provides prolong post oper-
ative pain relief [5]. However, non- opioids like
dexmedetomidine and clonidine may also be
used for prolongation of blocks [6].
Dexmedetomidine has been found more appro-
priate adjuvant to spinal anesthesia compared to
clonidine, as it has more sedative as well as anal-
gesic effects due toits selective 2A receptor ago-
nist activities [11]. There are few studies which
has shown efficacy of Dexmedetomidine and
clonidine are being used as intravenously to pro-
long the duration of spinal anesthesia these days
[7,8]. It has been used to produce sedation and
anxiolysis by binding to presynaptic alpha 2
receptors in locus ceruleus [9]. The stimulation of
alpha 2 receptors at the substantia gelatinosa of
the dorsal horn leads to inhibition of the firing of
nociceptive neurons and inhibition of the release
of substance P thus by leading to analgesic
effects [10].

Dexmedetomidine has been found more appro-
priate adjuvant to spinal anesthesia compared to
clonidine, as it has more sedative as well as anal-
gesic effects due toits selective 2A receptor ago-
nist activities [11]. There are few studies which
has shown efficacy of intravenous dexmedeto-
midine for prolongation of duration of action of
prilocaine, bupivacaine, ropivacaine during spi-
nal anesthesiato provide sedation and post oper-
ative analgesia[12,13]

Thus, we thought to study the effect of single
bolus dose of intravenous dexmedetomidine with
spinal anesthesia in terms of time of onset and
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duration of sensory and motor block, hemody-
namic changes, duration of post operative
analgesiain our hospital.

Materials and Methods

This is the prospective, randomized, double
blinded study done at routine operation theatre,
Nobel Medical College Teaching Hospital,
Biratnagar, Nepal over a period of one and half
years from December 2021 to June 2023 after
ethical clearance received for institutional review
committee. Informed consent was taken for
enrollment. The inclusion criteria include ASA
physical status | and Il, age between 18 to 60
years, patient scheduled for elective lower limb
surgeries. The exclusion criteria include patient
refusal, patients on any sedation, hypnotics,
opioids or antidepressants or any contraindica-
tions for spinal anesthesia.

Sample size was calculated using a formula n=
(Za_+Zb)* x o*/d* [where standard deviation
0=2.52as per previous study [14] and desirable
error (d) =1, Confidence interval of 95 %=0.84
and Power of testat 80%= 1.96, thus sample size
in each group calculated at 49.14, thus taken as
50 in each group, therefore the total size for the
study is 100. Atotal of 100 patients using a sealed
envelope method was divided into two groups,
dexmedetomidine group (Group A) and Control
group (Group B), thus considering 50 patients in
each group. The routine pre-anesthetic checkup
was done one day prior to surgery and patients
were explained about the technique of anesthe-
sia. Awritten informed consent was taken, and all
patients were kept nil per oral for at least 8 hours
prior to surgery. On the day of surgery once the
patient is on operation table, an intravenous line
was secured with 18G cannula in non-dominant
hand and injection Ringer lactate was infused at
the rate of 30ml/kg. All standard monitors for
monitoring heart rate, systolic and diastolic blood
pressure, oxygen saturation and ECG was
attached and baseline recording were recorded.
The anesthesiologist who was not part of this
study prepared the drugs in an identical syringe.
GroupA (Dexmedetomidine) received:Single
bolus intravenous dose of 0.5ug/kg of Dexme-
detomidine. Group B (Control) received: Single
bolus intravenous Normal Saline

The study drugs were premixed to a total volume
of 30 ml and were given intravenously slowly
over 10 minutes as a single dose by anesthesiol-
ogist who was not involved in this study. Thereaf-
ter, position for a spinal anesthesia was made.
Spinal anesthesia was given under aseptic con-
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ditions with 25gauge needle at L3-L4 or L4-L5
interspace using 3ml of 0.5% Bupivacaine
Heavy. All patients were kept on simple face
mask with 5 L/min of oxygen. Heart rate, Systolic
and Diastolic blood pressure were recorded soon
after spinal anesthesia, every 2 minutes interval
for 10 minutes and then every 5 minutes till the
end of surgery and then every 15 minutes in
recovery room. Hypotension was defined a
decrease in systolic blood pressure below 90
mmHg and was treated with injection Mephen-
termine of 6mg intravenously. Heart rate below
50 beats/minutes was considered as Bradycar-
dia and was treated with 0.6mg of atropine intra-
venously.

Onset of sensory block was considered as time
taken from injecting bupivacaine into subara-
chnoid space till the patient did not feel cold sen-
sation at T10 level. Sensory recovery was con-
sidered as regression to S1 level. Sensory block-
age was assessed on every 2 minutes for the first
10 minutes and thereafter every 15 minutes dur-
ing surgery and post operatively by using alcohol
swab.

Motor blockage were assessed on every 2 min-
utes before the onset of surgery and every 15 min-
utes in Recovery room by modified Bromage
scale (0= able to move hip, knee and ankle; 1=
unable to move hip and knee but able to move
ankle; 3= unable to move hip, knee and ankle)[7].
Onset of motor blockage was considered as time
taken for motor block to reach modified bromage
scale of 3. Recovery from motor blockage was
considered as regression of modified bromage
scale to 0. From the onset of sensory block to
time of administration of first rescue analgesia
with visual analogue score (VAS) of less than 3
was considered as duration of analgesia. Injec-
tion Paracetamol 15mg/kg intravenous was
given as rescue analgesia. Patient were dis-
charged from recovery room after sensory
regression to S1 and Modified bromage scale to
zero.

The statistical analysis was done once collected
data were entered in Microsoft Excel 2010, and
converted to statistical Package for social sci-
ence (SPSS) for windows version 22.0. All des-
criptive date were calculated as percentage,
Mean and standard deviation(SD). All inferential
statistics were calculated using Chi square test
and independent t test to find out significant dif-
ferences between groups and other selected vari-
ables at 95% confidence interval where p consid-
eredas <0.05.
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‘ 144 patients planned for lower
limb orthopedics surgery

24 patients refused for study

14 patients on sedations

6 spinal Contraindications
[100 patients included in studyj

v I
50 patients in ‘ 50 patients in Control group
Dexmedetomidine group

Figure 1: Flow chart of patient's selection

Results

Atotal of 100 patients were included in our study.
The mean age of the patients in dexmedeto-
midine group was 36.38+ 11.32 years, whereas in
control group was 35.48 + 10.44 years. Inregards
of gender distribution, 80% of patients were male
and 20 % were female in dexmedeto-midine
group whereas 72% of patients were male and
28% were female in Control group. In dexmedeto-
midine group, mean patient's weight was 56.84 +
4.42 kg whereas in Control group, patient's mean
weight was 56.64 + 5.48 kg. Regarding ASA phys-
ical status, in Dexmedeto-midine group 70%
patient were ASA | and 30 % were ASA Il whereas
in Control group 70% patients were ASA | and 22

% patients were ASAIL.

Table 1: Mean Heart Rate at various time after SAB

Ti Group A Group B |
ime Mean £ SD Mean £ SD p-valte

Baseline 79.32+£10.12 79.42+8.21 0.957
2 minutes 75.2 +9.98 78.4+848 0.087
4 minutes 68.88 + 9.31 75.62+9.39 0.013
6 minutes 67.2 +10.62 71.06 £ 8.37 0.046
8 minutes 67.38+11.29 69.62+7.97 0.255
10 minutes  67.64 +12.12 67.46+8.03 0.930
15 minutes  68.42+13.81 67.44+7.52 0.693
20 minutes  66.08 £ 13.17 68.28 £+6.81 0.569
25 minutes  66.16 £+ 10.77 67.46+7.12 0.478
30 minutes  66.66 £ 10.62 67.64 +8.11 0.642
35 minutes  66.76 + 11.26 66.54 +7.59 0.926
40 minutes  66.16 £ 10.44 66.62+7.17 0.755
45 minutes  66.14 £ 10.55 66.8 + 6.52 0.707
50 minutes  66.24 + 10.28 67.08 +6.03 0.619
55 minutes  66.12+9.53 66.28+6.16 0.968
60 minutes  66.52+9.25 66.05+6.91 0.961
65 minutes  66.06 + 8.71 67.12+6.81 0.499
70 minutes 65.86+7.86 67.35+7.35 0.183
75 minutes  65.82+8.28 68.36 +6.52 0.092
80 minutes  66.24 £+8.13 67.64 +6.24 0.372
85 minutes  66.56+8.09 67.42+6.58 0.395
90 minutes  66.12+7.38 67.14+5.95 0.593
95 minutes  67.82+8.36 68.42+598 0.732
100 minutes 68.52 + 8.01 68.34 +6.77 0.989
105 minutes 69.32+8.74 68.66+5.61 0.754
110 minutes 69.26+7.95 69.36 £+4.76 0.970
115 minutes 70.24 +9.18  70.85+5.41 0.997
120 minutes  70.83 + 8.81 70.79+5.32 0.983
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Figure 2: Systolic Blood Pressure trend between two
groups
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Figure 3: Diastolic Blood Pressure trend between two
groups
Table 2: Onset of Sensory and Motor block

Blocks (in minutes) Group A GroupB  p-value

319+£031 45022 <0.001
428+1.02 7.12+0.87 <0.001

Sensory Block (Mean £ SD)
Motor Block (Mean + SD)

Table 3: Duration of Sensory and Motor Block

Blocks in minutes

Sensory Block(Mean + SD) 186.5 + 14.04 148.2 + 11.31 <0.001
Motor Block(Mean + SD) ~ 142.4 +11.42 1224+ 828 <0.001

Group A Group B p-value

Duration of Analgesia

Time (in minutes)
~
S
8

B Dexmedetomidine Group B Control Group

Figure 4: Analgesia duration between two groups
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Table 4: Side effects in two groups

Side effects Group A S p-
B value
Bradycardian (%) 5(10) 1(2) 0.140
Hypotensionn (%) 2 (4) 3 (6) 0.695

Discussion

The alpha-2 adrenoreceptor agonist was synthe-
sized and used as nasal decongestant in early
1960's. The complete anesthesia was posible by
using new adjuvant alpha-2 agonist such as
medetomidine and its stereocisomer, dexmedeto-
midine [15]. Dexmedetomidine is a superior high-
ly selective alpha-2 agonist and has significant
sympatholytic and possess stable hemody-
namic properties. Therefore, there is a dose
dependent decrease in heart rate and blood pres-
sure [15]. In our study the dose of dexmedeto-
midine was taken as 0.5 ug/kg. This was taken by
the study done by Jaakola ML et al [11], where an
evaluation of the analgesic effects of different
doses of intravenous dexmedetomidine on isch-
emic pain in healthy workers demonstrated mod-
erate analgesia with a ceiling effect 0.5ug/kg.
The dexmedetomidine should be administer over
no less than 10 minutes as rapid administration
causes tachycardia, bradycardia and hyperten-
sion [16]

In the present study heart rate, systolic and dia-
stolic blood pressure were not significant statisti-
cally though the hemodynamic parameters were
stable in both the group. In relation to our study,
the decrease in heart rate was seen more in the
dexmedetomidine group (5 patients) when com-
pared with the control group (1 patient). There-
fore, the bradycardia was observed more in
dexmedetomidine group when compared with
the control group in our study, this was similar
with the study done by Whizar-Lugo V et al
[17],Tekin M et al [12] and Kubre J et al [18]. But
there was contradictory to all above studies done
by Al Mustafa MM et al [19], where he reported
that there was no difference in terms of bradycar-
dia and requirements of atropine in between dex-
medetomidine and control groups. The post- syn-
aptic activation of alpha 2 adrenoreceptors in cen-
tral nervous system may lead to lowering of sym-
pathetic actions, the levels of catecholamines in
circulation and this may be the reason of
decrease in heartrate in our study.

In our study, the systolic and diastolic blood pres-
sure were comparable between the two groups
but was not statistically significant. The incidence
of hypotension was seen in 4 % of patients in
dexmedetomidine group whereas seen in 6 % of
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patients in control group. There was no such dif-
ference in terms of hypotension in both the
groups. This finding was similar to the study done
by Kubre J et al [18], Reddy VS et al [20]. The
study done by Hong JY et al [21] reported more
incidence of hypotension in dexmedetomidine
group, the reason behind it may be due to the
elderly patients undergoing transurethral resec-
tion of prostrate (TURP) which was contrary to
our study. In terms of mean onset of sensory
block, the dexmedetomidine group (3.19+0.31
minutes) when compared with control group (4.5
+0.22 minutes), which was statistically significant
in present study. These findings states that the
dexmedetomidine group had shorter time for
onset of sensory block when compared with con-
trol group. This was consistent and similar with
the study done by Harsoor SS et al [22]. The
Kolarkar P et al [23] did similar study and found
the onset of sensory block to be less when com-
pared with the control group. The reason behind
this may be due to the activation of alpha-2
receptor which in turn inhibits the effects of noci-
ceptive transmission of impulses. To the contrary
of above studies Tekin M et al [12] and Elcickek K
et al [23] did similar studies and resulted that
there was no difference in between the onset of
sensory block between the two group.

In the present study the mean duration of sen-
sory block was significantly prolonged in
dexmedetomidine group (186.5 £14.04 minutes)
when compared with control group (148.2
+11.31minutes). This was consistent with the
study done by Kaya FN et al [24], who proposed
that dexmedetomidine when used intravenously
prolongs the effects of spinal anaesthesia with
bupivacaine. The present study also equivalents
with the study done by Kubre J et al [18], Al
Mustafa MM et al [19] and Whizar — lugo V et al
[17]. The mean onset of motor block was found to
be shorter in dexmedetomidine group (4.28
1+1.02 minutes) compared with control group
(7.12 £0.87) and this was statistically significant.
The similar study done by Al Mustafa MM et al
[18], Kanazi GE et al [25] also demonstrated that
dexmedetomidine group had similar findings
regarding onset of motor block. The similar study
done by Kaya FN et al [24] resulted that the mean
onset of motor block was not statically significant
and comparable between two groups. The mean
duration of motor block was longer in
dexmedetomidine group (142.4 £11.42 minutes)
compared to control group (122.4 +8.28). This
was statistically significant and similar findings
were reported by various authors like Whizar-
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Lugo V et al [17], Mustafa MM et al [19], Tekin M
etal[12] and Hong et al [21]. Though some of the
authors used both loading and infusion dose of
dexmedetomidine but still were consistent with
our study where dexmedetomidine had prolon-
gation of mean duration of motor block.

In our study, the time for request first analgesia in
the post operative period was longer in
dexmedetomidine group when compared with
control group. This resembled with the reports by
various authors like Al-Mustafa MM et al (19),
Kubre J et al (18), Hong JY et al (21) and Reddy
M et al [26]. The effects of dexmedetomidine and
bupivacaine at supra- spinal, analgesics, spinal,
constrictions of blood vessels may be the reason
for above mentioned effects. The effects of these
drugs to produce sedation and analgesia may
attribute the above findings. The effects of these
drugs to produce sedation and analgesia may
attribute the above results and these findings
also correlates well with the study done by
Paudel B etal [27].

Conclusion

The single bolus infusion dose of intravenous
dexmedetomidine 0.5ug /kg shortens the onset
of sensory and motor block, increases the dura-
tion of sensory and motor block, prolongs the
analgesics requirements post operatively by pro-
longing the duration of analgesia with lesser inci-
dence of bradycardia and hypotension when
given as an adjuvant to Bupivacaine in Spinal
Anesthesia.

Recommendation

Dexmedetomidine, a selective alpha-2 receptor
agonist when used as a bolus intravenous infu-
sion as an adjuvant to bupivacaine for spinal
anesthesia is found to be beneficial in patients
undergoing lower limb surgery. It is also recom-
mended for its sedative and additional analgesic
properties, however its use in children and
elderly needs more research in future. The close
monitoring by an anesthesiologist is important as
bradycardia and hypotension should be promptly
managed.
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