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Abstract

Background: Dexmedetomidine is an a methylol derivative with a higher affinity for a2-
adrenoreceptor than clonidine which has been started to be used as adjuvant to intrathecal
hyperbaric bupivacaine. The present study intrathecal dexmedetomidine with intrathecal
magnesium sulfate used as adjuvants to bupivacaine.

Materials & Methods: 75 patients classified as American Society of Anesthesiologists status
I and Il scheduled for lower abdominal and lower limb procedures of both genders were
randomly divided into 3 groups of 25 each. Group | patients received intrathecally either 15
mg hyperbaric bupivacaine plus 0.1 ml (10 pg) dexmedetomidine, group II received 15 mg
hyperbaric bupivacaine plus 0.1 ml (50 mg) magnesium sulfate and group 111 received 15 mg
hyperbaric bupivacaine plus 0.1 ml saline as control. The onset time to reach peak sensory
and motor level, the regression time for sensory and motor block, hemodynamic changes
were recorded.

Results: Group | had 13 males and 12 females, group Il had 12 males and 13 females and
group 111 had 10 males and 15 females. The mean age in group I, group Il and group Il was
45.2 years, 46.7 years and 47.4 years respectively. Height was 160.1 cm, 162.3 cm and 163.1
cm, weight was 55.4 kgs, 53.2 kgs and 52.8 kgs and BMI was 21.3 Kg/m2, 22.7 Kg/m2 and
23.1 Kg/m2 respectively. The difference was significant (P< .05). The mean onset of sensory
block (hours) was 2.5, 6.2 and 14.3, onset of motor block (hours) was 3.4, 7.2 and 4.9,
regression times of sensory block (s) was 322.5, 287.4 and 95.3 and regression times of
motor block (s) was 314.2, 290.4 and 174.2 in group I, group Il and group Il respectively.
The difference was significant (P< .05).

Conclusion: Intrathecal dexmedetomidine 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

Lower abdominal and lower limb surgeries may be performed under local, regional (spinal or
epidural) or general anesthesia, but neuraxial blockade is the preferred mode of anesthesia.
Spinal block is still the first choice because of its rapid onset, superior blockade, low risk of
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infection as from catheter in situ, less failure rates and cost effectiveness, but has the
drawbacks of shorter duration of block and lack of postoperative analgesia.
Dexmedetomidine is an a methylol derivative with a higher affinity for a2- adrenoreceptor
than clonidine which has been started to be used as adjuvant to intrathecal hyperbaric
bupivacaine. In humans the largest intrathecal dose used was 10 pg. Intrathecal
dexmedetomidine produces its analgesic effect by inhibition of C-fibers transmitters release
together with hyperpolarization of post-synaptic dorsal horn neurons. The prolongation of
motor effect might be caused by direct impairment of excitatory amino acid release from
spinal interneurons.

Intravenous administration of Mg, even at high doses, is associated with limited passage
across the blood—brain barrier. Intrathecally administered Mg prolonged spinal opioid
analgesia both in rats and in humans. The addition of Mg to spinal anesthesia improved
postoperative analgesia in an orthopedic setting. Antinociceptive of Mg effects appear to be
relevant not only to chronic pain but it also determines, in part, the duration and intensity of
postoperative pain. The present study intrathecal dexmedetomidine with intrathecal
magnesium sulfate used as adjuvants to bupivacaine.

Materials & Methods

The present study comprised of 75 patients classified as American Society of
Anesthesiologists status | and Il scheduled for lower abdominal and lower limb procedures of
both genders. A valid written consent was obtained.

Demographic characteristics were recorded. Patients were randomly divided into 3 groups of
25 each. Group | patients received intrathecally either 15 mg hyperbaric bupivacaine plus 0.1
ml (10 pg) dexmedetomidine, group Il received 15 mg hyperbaric bupivacaine plus 0.1 ml
(50 mg) magnesium sulfate and group 111 received 15 mg hyperbaric bupivacaine plus 0.1 ml
saline as control. The onset time to reach peak sensory and motor level, the regression time
for sensory and motor block, hemodynamic changes were recorded.

Results
Table | Distribution of patients
Groups Group | Group Il Group 111
Method 15 mg hyperbaric 15 mg hyperbaric 15 mg hyperbaric
bupivacaine plus 0.1 ml (10 | bupivacaine plus 0.1 ml (50 | bupivacaine plus
ug) dexmedetomidine mg) magnesium sulfate 0.1 ml saline
M:F 13:12 12:13 10:15

Table | shows that group | had 13 males and 12 females, group Il had 12 males and 13
females and group 111 had 10 males and 15 females.

Table Il Baseline characteristics

Baseline Group | | Group Il | Group Ill | P value
Age (years) 45.2 46.7 47.4 0.94
Height (cm) 160.1 162.3 163.1 0.81

Weight (Kgs) 55.4 53.2 52.8 0.95
BMI (Kg/m?) 21.3 22.7 23.1 0.97

Table 11, graph | shows that mean age in group I, group Il and group Il was 45.2 years, 46.7
years and 47.4 years respectively. Height was 160.1 c¢cm, 162.3 cm and 163.1 cm, weight was
55.4 kgs, 53.2 kgs and 52.8 kgs and BMI was 21.3 Kg/m2, 22.7 Kg/m2 and 23.1 Kg/m2
respectively. The difference was significant (P< .05).
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Graph | Baseline characteristics
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Table 111 Comparison of parameters

Parameters Group I | Group Il | Group Ill | P value
Onset of sensory blocks 2.5 6.2 14.3 0.03
Onset of motor block 3.4 7.2 4.9 0.05
Regression times of sensory block 322.5 287.4 95.3 0.01
Regression times of motor block 314.2 290.4 174.2 0.02

Table 11l shows that mean onset of sensory block (hours) was 2.5, 6.2 and 14.3, onset of
motor block (hours) was 3.4, 7.2 and 4.9, regression times of sensory block (s) was 322.5,
287.4 and 95.3 and regression times of motor block (s) was 314.2, 290.4 and 174.2 in group |,
group Il and group 111 respectively. The difference was significant (P< .05).

Discussion

Lower abdominal surgeries commonly performed under spinal anesthesia technique because
of its rapid onset, less failure rates and cost effectiveness, but it has shorter duration of action
and not much effective in view of postoperative analgesia. Many intrathecal adjuvants has
been tried in past with the aim of prolonging the duration of block and to solve the purpose of
post-operative analgesia. Intrathecal dexmedetomidine produces its analgesic effect by
inhibition of C-fibers transmitters release together with hyperpolarization of post-synaptic
dorsal horn neurons. The prolongation of motor effect might be caused by direct impairment
of excitatory amino acid release from spinal interneurons. The present study intrathecal
dexmedetomidine with intrathecal magnesium sulfate used as adjuvants to bupivacaine.

Our results showed that group | had 13 males and 12 females, group Il had 12 males and 13
females and group 111 had 10 males and 15 females. Chakraborty et al investigated the effect
of intrathecal administration of dexmedetomidine added to spinal hyperbaric bupivacaine on
the duration of sensory and motor block and postoperative analgesic requirements in lower
abdominal surgeries. Hundred adult patients posted for lower abdominal surgeries were
randomized in two groups. Each patient was given 3.5 ml of drug solution intrathecally that
consisted of 3 ml 0.5% hyperbaric bupivacaine and 0.5 ml containing 7.5 png
dexmedetomidine in Group D patients or normal saline in Group B patients. Time to two
segment regression, sensory regression to S1, regression of motor block to modified Bromage
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0 and time to first rescue analgesic were significantly prolonged in dexmedetomidine group
along with significantly decreased postoperative pain scores.

We found that mean age in group I, group Il and group 11l was 45.2 years, 46.7 years and
47.4 years respectively. Height was 160.1  c¢m, 162.3 cm and 163.1 cm, weight was 55.4
kgs, 53.2 kgs and 52.8 kgs and BMI was 21.3 Kg/m2, 22.7 Kg/m2 and 23.1 Kg/m2
respectively. Shukla et al assessed the effect of etomidine and magnesium sulfate given
intrathecally with 0.5% hyperbaric bupivacaine for spinal anesthesia. A total of 90 patients
classified as American Society of Anesthesiologists status | and Il scheduled for lower
abdominal and lower limb procedures were prospectively studied. Patients were randomly
allocated to receive intrathecally either 15 mg hyperbaric bupivacaine plus 0.1 ml (10 ug)
dexmedetomidine (group D, n=30) or 15 mg hyperbaric bupivacaine plus 0.1 ml (50 mg)
magnesium sulfate (group M, n=30) or 15 mg hyperbaric bupivacaine plus 0.1 ml saline
(group C, n=30) as control. The onset time to reach peak sensory and motor level, the
regression time for sensory and motor block, hemodynamic changes and side-effects were
recorded. The onset times to reach T10 dermatome and to reach peak sensory level as well as
onset time to reach modified Bromage 3 motor block were significantly different in the three
groups. The onset time to reach peak sensory and motor level was shorter in group D as
compared with the control group C, and it was significantly prolonged in group M. We also
found that patients in group D had significant longer sensory and motor block times than
patients in group M, which was greater than in the control group C.

We found that mean onset of sensory block (hours) was 2.5, 6.2 and 14.3, onset of motor
block (hours) was 3.4, 7.2 and 4.9, regression times of sensory block (s) was 322.5, 287.4 and
95.3 and regression times of motor block (s) was 314.2, 290.4 and 174.2 in group |, group 1l
and group Il respectively. Kanazi et al found in their study that the supplementation of
bupivacaine (12 mg) spinal block with a low-dose DXM (3 pg) produces a significantly
shorter onset of motor block and a significantly longer sensory and motor block than
bupivacaine alone.

Conclusion

Authors found that intrathecal dexmedetomidine 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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