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Abstract

Aim: The purpose of this study was to evaluate the onset and duration of sensory and motor
block as well as perioperative analgesia and adverse effects of dexmedetomidine and
magnesium sulfate given intrathecally as adjuvants to bupivacaine in total hip replacement.
Methods: The randomized, prospective comparative study was conducted in the Department
of Anesthesiology, Patna medical College and Hospital, Patna, Bihar, India. 120 patients,
belonging to ASA (American Society of Anesthesiologists) grade I-1I scheduled for total hip
replacement.

Results: 120 patients were enrolled in the study. All the patients completed the study
protocol and were included in the data analysis. Thus group B, group M and group D
consisted of 40 patients each. There was no significant difference in the demographic data
between the three study groups [p >0.05]. The time to reach T10 sensory dermatome,
Bromage 3 motor block and regression of the sensory block to L1 dermatome, motor block to
Bromage scale 0 were statistically significant between group D, group M and group B. onset
of sensory block was rapid and regression of motor block was prolonged significantly in
group D. whereas onset of both sensory and motor block was delayed in group M which is
highly significant (p <0.001) when compared to group D. regression of sensory dermatome to
L1 and motor block to bromage 0 was highly significant (p<0.001) between three study
group.

Conclusion: Intrathecal DXM supplementation of spinal block seems to be a good alternative
to intrathecal Mg as it produces earlier onset and prolonged duration of sensory and motor
block without associated significant hemodynamic alterations.
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Introduction

Regional anesthesia (spinal or epidural) is
considered to be safer than general
anesthesia for lower abdominal and lower
limb surgeries. It avoids general anesthesia
-related problems such as airway
manipulation, misplacement of
endotracheal tube, hypo or
hyperventilation, pulmonary aspiration and
metabolic  complications. It reduces
surgical stress response by attenuating
increase in the levels of plasma
catecholamines and other hormones,
reduces the risk of postoperative
thromboembolic events with decreased
intraoperative blood loss. In addition to
this, regional anesthesia provides intra and
postoperative analgesia. [1, 2]

Although various adjuvants have been
used to prolong the duration of
postoperative  analgesia like  opioids
(morphine, fentanyl, and sufentanil) and
other drugs (dexmedetomidine, clonidine,
magnesium sulfate, neostigmine,
ketamine, and midazolam), but none of the
drugs was found to be safer or effective
than others in terms of their associated side
effects.[3-5]

Magnesium, a non-competitive N-methyl
-D-aspartate (NMDA) receptor
antagonist, whose efficacy or safety as an
intrathecal adjuvant has been studied in
recent years. Magnesium blocks calcium
influx and non-competitive NMDA
channel antagonism. The antinociceptive
effect of magnesium seems to be effective
in management of chronic and post-
operative pain. The addition of magnesium
as intrathecal adjuvant to LA has been
reported to improve the post-operative
analgesia. [6, 7]

Dexmedetomidine is a highly selective a-
2 adrenergic agonist which has been used
as a premedication as well as an adjuvant
to LA agent in spinal anesthesia and
general anesthesia. Dexmedetomidine
causes sedation, analgesia with minimal
hemodynamic changes and respiratory

Madhukant et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

depression. It decreases sympathetic tone
with attenuation of the neuroendocrine and
hemodynamic response to anesthesia and
surgery, enhance the analgesic property of
LAs along with reduced anesthetic and
opioid analgesic requirement. [8, 9]

Antinociceptive of Mg effects appear to be
relevant not only to chronic pain 6 but it
also determines, in part, the duration and
intensity of postoperative pain.7 These
effects are primarily based on the
regulation of calcium influx into the cell,
i.e. natural  physiological  calcium
antagonism. Mg is a noncompetitive
antagonist to NMDA receptors and has the
potential to prevent central sensitization
from peripheral nociceptive stimulation.
Intravenous (i.v.) administration of Mg,
even at high doses, is associated with
limited passage across the blood—brain
barrier. [10] In previous studies, it was
demonstrated that intrathecally
administered Mg prolonged spinal opioid
analgesia both in rats and in humans. [11,
12]

The purpose of this study was to evaluate
the onset and duration of sensory and
motor block as well as perioperative
analgesia and adverse effects of
dexmedetomidine and magnesium sulfate
given intrathecally as adjuvants to
bupivacaine in total hip replacement.

Methods

The randomized, prospective comparative
study was conducted in the Department of
Anesthesiology, Patna medical College
and Hospital, Patna, Bihar, India for 1
year. 120 patients, belonging to ASA
(American Society of Anesthesiologists)
grade I-II scheduled for total hip
replacement.

Exclusion criteria includes Patients with
Hypertension or ischemic heart disease
using beta blockers, calcium channel
blockers, angiotensin converting enzyme
inhibitors, or noted to have dysrhythmias
on the electrocardiogram  (ECG),
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hypothyroidism, lactating mother
,pregnancy, uncontrolled diabetes or
chronic obstructive lung disease ,spinal
deformity, height<150 cms and h/o drug
allergy. Premedication was avoided in the
study group prior to surgery. Standard
monitoring was used, including non-
invasive arterial blood pressure (BP),
ECG, heart rate (HR) and pulse oximetry
(Sp0O2). Preloading was done with 10
ml/kg of crystalloid solution. With the
patient in the sitting position, spinal
anesthesia was performed at the level of
L3-L4 through a midline approach using a
25-gauge Quincke spinal needle which
was inserted with the bevel pointing
upwards. Patients were randomized into
three groups wusing sealed envelope
technique. The dose of hyperbaric 0.5%
bupivacaine, 15 mg (3.0 ml) and total
spinal volume (3.5 ml) was identical in all
study groups. Patients allocated to group B
received 3 ml  hyperbaric  0.5%
bupivacaine 15 mg + 0.5 ml of
preservative free normal saline. Patients
allocated to group D received 3 ml
hyperbaric 0.5% bupivacaine 15 mg + 0.5
ml of preservative free normal saline
containing 10 pg dexmedetomidine.
Patients allocated to group M received
hyperbaric 0.5% bupivacaine 15 mg + 0.5
ml preservative free normal saline
containing 50 mg magnesium sulphate.
The intrathecal drug formula (total volume
3.5 ml) was prepared by a separate
anaesthesiologist under a sterile technique.

The anesthesiologist performing the block
was blinded to the study drug and recorded
the perioperative data. anaesthetist
recorded the baseline value of vital signs
(BP, HR, Sp0O2,) before performing the
spinal anesthesia, and once in every 5
minutes inside the O T, then after every 15
minutes in the Post Anesthesia Care Unit
(PACU) till the recovery of sensory and
motor function. For the purpose of the
study, hypotension was defined as a
systolic blood pressure of <90 mm Hg and
Bradycardia was defined as HR <50
beats/minute. The sensory dermatome
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level was assessed by pin prick sensation
using 23-gauge hypodermic needle along
the mid clavicular line bilaterally. The
motor dermatome level was assessed
according to the modified Bromage scale:
Bromage 0, the patient is able to move the
hip, knee and ankle; Bromage 1, the
patient is unable to move the hip, but is
able to move the knee and ankle; Bromage
2, the patient is unable to move the hip and
knee, but is able to move the ankle;
Bromage 3, the patient is unable to move
the hip, knee and ankle. The sensory level
and Bromage scale were recorded pre-
spinal injection and every two minutes
after the spinal injection up to the 10th
minute and after that every 3 minutes until
the highest dermatome was reached. In the
PACU, the sensory level and Bromage
scale were recorded every 15 minutes until
the patient was discharged from the
PACU. All durations were calculated
considering the time of spinal injection as
time zero. When sensory levels of
anesthesia were not equal bilaterally, the
higher level was used for the statistical
analysis. Patients were discharged from
the PACU after complete recovery of
sensory and motor function. No
premedication was given to the study
patients on the previous night of surgery.
The level of sedation was evaluated just
before surgery, intra operatively and post-
operatively every 15 minutes using the
Ramsay sedation scales: scale 1 - patient
anxious, agitated, or restless; scale 2 -
patient cooperative, oriented, and tranquil
alert; scale 3, Patient responds to
commands; scale 4, Asleep, but with brisk
response to light glabellar tap or loud
auditory stimulus; scale 5 - Asleep,
sluggish response to light glabellar tap or
loud auditory stimulus and scale 6- asleep,
no response. Patients’ neurological
assessment was done every day and
recorded during hospital stay.

Statistical analysis

Performed using computer statistical
software system SPSS version 16. Data
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were expressed as either mean and
standard deviation or numbers and
percentages. Continuous covariates (age,
height, weight and duration of surgery)
were compared using analysis of variance
(ANOVA). For categorical covariates
(gender, ASA class, blood transfusion,
nausea/vomiting, hypotension,
bradycardia, use of ephedrine, additive
analgesia, atropine and type of surgery) a
Chi-square test was used, with the p value

e-ISSN: 0975-1556, p-ISSN: 2820-2643

reported at the 95% confidence interval.
For the time to reach T10 dermatome,
Bromage 3 scale, and the regression of the
sensory block to LI dermatome and
Bromage scale 0, ANOVA test was used
to compare the means. The level of
significance used was p<0.05. The total
sample size was calculated to be 120 (40
patients in each group).

Results

Table 1: Demographic data (mean+SD) in three study groups

Demographic B M D P value
data

Age 382+ 12.5 | 37.4+10.1 383+11.6 >0.05
Sex (M/F) 22/18 20/20 23/17 >0.05
Weight (kg) 64+7 65+4 63+5 >0.05
Height 157+6 159+5 158+5 >0.05
ASA Grade [ 35 34 36 >0.05
ASA Grade II 5 6 4 >0.05

120 patients were enrolled in the study. All the patients completed the study protocol and
were included in the data analysis. Thus group B, group M and group D consisted of 40
patients each. There was no significant difference in the demographic data between the three

study groups [p >0.05].

Table 2: Sensory, motor block onset and regression time in minutes (mean + SD)

Group B M D P value
Time to reach|4.15+1.14 | 6.44+1.32 3.27+0.86 <0.05
T10

Time to | 4.86+1.30 | 7.33+1.21 3.57+1.03 <0.05
Bromage 3

Time to reach L1 | 160.5+21.9 | 236.4+34.5

345.5+43.5 <0.001

Bromage 0

Time to | 153.7£22.5 | 219.0+23.3

322.8+38.5 <0.001

The time to reach T10 sensory dermatome,
Bromage 3 motor block and regression of
the sensory block to L1 dermatome, motor
block to Bromage scale 0 were statistically
significant between group D, group M and
group B. onset of sensory block was rapid
and regression of motor block was
prolonged significantly in group D.
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whereas onset of both sensory and motor
block was delayed in group M which is
highly significant (p <0.001) when
compared to group D. regression of
sensory dermatome to L1 and motor block
to bromage 0 was highly significant
(p<0.001) between three study group.

International Journal of Pharmaceutical and Clinical Research

379



International Journal of Pharmaceutical and Clinical Research

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Table 3: Perioperative characteristics (mean+SD) in three study groups

Perioperative B M D P value

characteristics

Intravenous 1146.4+£231.9 | 1114.0+226.7 | 1173.74231.9 | >0.05

fluid(ml)

Duration of | 90.9 +£22.0 92.8+23.5 94.0+22.8 >0.05

surgery

Blood 0 0 0 >0.05

Transfusion

Additive 0 0 0 >0.05

analgesia

PONV 1 0 0 >0.05

Bradycardia 1 1 2 >0.05

Hypotension 1 0 1 >0.05

Atropine 1 1 2 >0.05

Ephedrine 1 0 1

Respiratory 0 0 0 >0.05

depression

Shivering 0 0 0 >0.05
The total amount of fluids administered sedation. [15,16] Largest dose of

following spinal anesthesia, the duration of
surgery, amount of ephedrine or atropine,
bradycardia, hypotension, need of additive
analgesia, blood transfusion, shivering and
nausea or vomiting in the intraoperative or
in PACU were comparable in the three
groups; p>0.05.

Discussion

DXM reduces opioid and inhalational
anesthetic  requirements when used
intravenously  during  anesthesia.[13]
Compared with clonidine, the affinity of
DXM to a-2 receptors has been reported to
be 10-times more than clonidine.[14]

Prolongation of duration of spinal block is
desirable both for long procedures and for
postoperative pain relief.
Dexmedetomidine was used in a smaller
dose in the spinal block combined with
bupivacaine, leading to fast onset and
prolongation of block without any
significant hemodynamic instability or
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dexmedetomidine used intrathecally in
humans was 10 pgl8 .Previous Studies
revealed haemodynamic stability with 3 to
10 pg of dexmedetomidine as intrathecal
adjuvant. [15-17] Kanazi et al found that
the supplementation of bupivacaine (12.0
mg) spinal block with dexmedetomidine (3
ng) produces significantly shorter onset of
motor block, and a significantly longer
sensory and motor block with preserved
haemodynamic stability and lack of
sedation. [16] Al-Mustafa et al compared
the doses of dexmedetomidine 5, 10 ug in
isobaric  bupivacaine 12.5mg (total
volume:3 ml) with plain isobaric
bupivacaine without premedication and
found the effect to be dose dependent on
the onset and regression of sensory and
motor block with comparable sedation
scores among three groups. [17]

On the other hand in magnesium group the
onset time to reach sensory dermatomal
level T10 and motor blook to bromage 3
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was delayed. Ozalevli et al observed
asimilar delay in onset of spinal
anaesthesia when adding intrathecal
magnesium to fentanyl and isobaric
bupivacaine. [18] shukla et al found rapid
and prolonged duration of surgical
anaesthesia in dexmedetomidine group
when compared to intrathecal magnesium.
They also found that there was a delay in
onset of sensory and motor block in
magnesium group, but the regression of
block was prolonged as compared to plain
hyperbaric bupivacaine. [19]

In our study with the usage of 10 pug of
intrathecal dexmedetomidine with 15 mg
hyperbaric bupivacaine (total volume :3.5
ml) there is a quicker onset and prolong
duration of sensory and motor block when
compared to magnesium and plain
bupivacaine which is similar to shukla et
al. [19] The onset of sensory block was
delayed in magnesium sulfate group
compared to group D and group B, which
is similar to the observations made by
Ozalevli et al. and malleeswaran et al.
[18,20] reason for this delayed onset of
action in magnesium group may be due to
change in ph and baricity of bupivacaine
due to addition of magnesium sulfate
.haemodynamic stability was maintained
in all the three study groups.
Dexmedetomidine has anti shivering effect
and there was no incidence of
perioperative  shivering among study
groups. [21]

Mg blocks N-Methyl-D-aspartate
(NMDA) channels in a voltage-dependent
way and produces a dramatic reduction of
NMDA-induced currents. [22] Noxious
stimulation leads to the release of
glutamate and aspartate neurotransmitters,
which bind to the NMDA receptor.
Activation of these receptors leads to
calcium entry into the cell and initiates a
series of central sensitization such as
wind-up and long-term potentiation in the
spinal cord in the response of cells to
prolonged stimuli. [23,24]

Conclusion
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Intrathecal DXM supplementation of
spinal block seems to be a good alternative
to intrathecal Mg as it produces earlier
onset and prolonged duration of sensory
and motor block without associated
significant hemodynamic alterations. Ten
micrograms of DXM as adjuvant to spinal
bupivacaine in surgical procedures of long
duration has minimal side-effects, and
provides excellent quality of postoperative
analgesia. Intrathecal Mg also prolongs the
duration of spinal analgesia, but this is less
than intrathecal DXM and is with a
delayed onset. Further studies are required
to determine whether larger doses of
intrathecal Mg can produce greater
potentiation of analgesia and reduce opioid
requirements.
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