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ABSTRACT

Background & objectives: The anesthetists have been trying various adjuvants with local anesthetic agents for
spinal anesthesia to prolong the duration of analgesia and to reduce the associated side effects. This study was
aimed to evaluate the effect of dexmedetomidine versus midazolam when added to the intrathecal bupivacaine.

Methods: Seventy-five adult patients, 20 to 70 y of age, scheduled for orthopedic cancer procedures under the
spinal anesthesia, were enrolled in this research trial. Selected patients were randomly divided into three equal
groups; Group D (Dexmed Group): 25 patients received spinal anesthesia with 0.5% bupivacaine 3.5 mL plus
dexmedetomidine 5 pg in saline 0.5 mL; Group M (Midazolam Group) 25 patients received 0.5% bupivacaine 3.5
mL plus midazolam 2 mg in 0.5 mL normal saline, and the third group Group C (Control Group) comprising of 25
patients received 0.5% bupivacaine 3.5 mL plus 0.5 mL normal saline. The primary outcome of this study was
duration of the sensory block. Secondary outcomes were duration of the motor block.

Results: We employed two segments of time. The median duration of the dexmedetomidine group was 132 min,
which is statistically significant compared to the midazolam group (119 min) and the control group (98 min). The
motor block was also significantly prolonged in the Dexmed Group compared to the midazolam group and the
control group. However, dexmedetomidine and midazolam groups showed significant hypotension compared
to the control group.

Conclusion: Dexmedetomidine has a longer sensory and motor block effect than midazolam, when added to the
spinal bupivacaine; both dexmedetomidine and midazolam groups have longer duration than the control group.
Dexmedetomidine can be recommended for prolonged orthopedic cancer surgeries, due to its prolonged
postoperative analgesia despite the associated hypotension.

Abbreviations: GABA: gamma-aminobutyric acid. gamma-aminobutyric acid, MAP: mean arterial pressure.
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1. INTRODUCTION

Globally, spinal anesthesia has been the standard
procedure for lower extremities and abdominal
surgery. It is a very dependable and acceptable
approach for lower limb surgeries.t Significant
postoperative pain is often experienced by patients
undergoing orthopedic surgeries in the lower limbs,
requiring the use of parenteral or neuraxial opioids for
sufficient analgesia during the postoperative phase.
Local anesthetic drugs (intrathecal 0.5% bupivacaine)
are regularly used for neuraxial blocking. Its duration
of action is considerably shorter when taken alone, and
early analgesic interference is necessary throughout
the postoperative phase.?

Intrathecal local anesthetics have been used with a
number of additives to increase the duration of
postoperative analgesia and enhance intraoperative
anesthesia. They offer benefits because they reduce
the amount of local anesthetic and provide long-term
postoperative analgesia while decreasing the risk of
central nervous system inhibition, motor symptoms, or
hypotension. But their adverse effects, such as urine
retention, respiratory depression, nausea, vomiting,
itching, and drowsiness, restrict their use as adjuvants.
Trials continue to be conducted to investigate the
favorable and negative aspects of one adjuvant over
the other.®

Dexmedetomidine vs. midazolam in spinal anesthesia

also have a central antinociceptive action via spinal
opioid receptor activation.®

Although there are previous studies investigating
intrathecal dexmedetomidine versus midazolam as
adjuvant to bupivacaine, to our knowledge, we did not
find any study comparing both drugs in orthopedic
cancer surgeries.

This  study aimed to compare adding
dexmedetomidine versus midazolam as an additive to
bupivacaine with spinal anesthesia in orthopedic
cancer surgeries with regard to sensory block, motor
block, and adverse effects.

2. METHODOLOGY

A controlled, randomized, double-blinded trial took
place in the National Cancer Institute Hospital, Cairo
University, Egypt, after the consent of the Institutional
Review Board (IRB number AP 210330102).
Clinicaltrials.gov  provided the study's ID,
NCTO06315634, upon registration. Following the
Consolidated  Standards of Reporting Trials
(CONSORT), written informed consent was gathered
from each patient.

Adult patients 20 years to 70 years old of both genders
(ASA I-111) arranged for orthopedic cancer operations
under spinal anesthesia were enrolled in the trial.

Dexmedetomidine is a very specific
alpha-2-adrenoreceptor agonist along
with significant impacts regarding the
central nervous system, reducing the tone

of the sympathetic system. When Age (y)

Parameters

Table 1: Basic features of the studied patients (N=75).

Studied cases
44 (30.5-58.5)

intrathecal anesthetics are combined with

ASA physical status

dexmedetomidine, the analgesic effect of
the dexmedetomidine can be |

43 (57.3%)

demonstrated by the suppression of the C- |

21 (28%)

fiber transmitter release plus
hyperpolarization to the postsynaptic ® !Il

11 (14.7%)

dorsal horn neurons, which explains

Type of operation

prolonged duration of spinal block. It has
been skillfully employed via a parenteral
route for the management and shivering

o Extended intralesional curettage with
cementing

13 (17.3%)

prevention after spinal anesthesia without

e Tumor resection and vascularity grafting

16 (21.3%)

any significant adverse effects in multiple
studies.*

¢ Above knee amputation

17 (22.6%)

It has been demonstrated that intrathecal

e Below knee amputation

15 (20%)

midazolam has analgesic qualities and
enhances the effects of subarachnoid local
anesthetic. The process by which

¢ Wide margin resection and recycling

Duration of surgery (min)

14 (18.6%)
163 (112-197.5)

midazolam induces analgesic effect has

been studied in various recent trials. It
functions via gamma-aminobutyric acid

(GABA) receptors located in the spinal
cord's dorsal horn. The lamina Il of the

IV fluids (mL) 2000 (1825-2350)
Time to reach sensory level T10 (min) 4 (2-5)
Time to reach motor block level 8 (6.5-9)

Bromage 1 (min)

dorsal horn ganglia, which is important in

Duration of motor blockade (min)

172 (125-215)

dealing with nociceptive and
thermoceptive stimuli, has the highest

Two segment regression time (min)

116 (104-128)

concentration of these receptors. It may

Values are expressed as Median (IQR), or Number (%)
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Enrolment

Dexmedetomidine vs. midazolam in spinal anesthesia

Assessed for eligibility (n=97)

Allocation

Y

Excluded (n= 22)
Failed spinal anesthesia (n= 7)
Patient refusal (n=15)

Randomized (n=75)

L

y

Group D (n= 25)
Patients received intrathecal
hyperbaric bupivacaine 0.5
% (17.5 mg) +57g
dexmedetomidine in 0.5
ml saline

Group M (n=25)
Patients received intrathecal
hyperbaric bupivacaine 0.3
% (17.5 mg) + 2 mg
midazolam in 0.5 ml
saline

Group C (n=25)
Patients received intrathecal
hyperbaric bupivacaine 0.5
% (17.5 mg)+ 0.5 ml saline

Follow up

25 patients were included
in the follow up

25 patients were included
in the follow up

25 patients were included
in the follow up

Germany) was diluted in
20 mL saline 0.9% which
makes each 0.5 mL to
contain 5 Mg
dexmedetomidine.
Midazolam hydrochloride
(Midazolam-hameln,
Suuny Pharmaceutical
under license of Hameln
Pharma GmbH Germany,
Cairo, Egypt), and
hyperbaric ~ bupivacaine
(Sunnypivacaine® Sunny
Pharmaceuticals, Cairo,
Egypt) were administered,
midazolam presented in 5
mg ampoule in one mL
diluted in 1.25 mL normal
saline 0.9% to make 0.5
mL contain 2 mg
midazolam.

Each patient had a full pre-

The results were
tabulated and statistically
analysed (n=25)

The results were
tabulated and statistically
analysed (n=25)

No excluded cases No excluded cases

Figure 1: CONSORT flowchart of the enrolled patients

Patients with compromised mental status, individuals
suffering from coagulopathy, patients have a history of
local anesthetics or dexmedetomidine allergy, patients
have severe valvular stenosis, psychiatric conditions,
or patients with histories of chronic use or abuse of
narcotics or drug abuse were excluded from the study.

Three groups of patients were randomly assigned
using computer-generated random numbers that were
kept in sealed envelopes.e Group D: to receive
intrathecal hyperbaric bupivacaine 0.5% (17.5 mg) 3.5
mL + 5 pg of dexmedetomidine in 0.5 mL saline.

» Group M: Patients received intrathecal hyperbaric
bupivacaine 0.5% (17.5 mg) 3.5 mL + 2 mg of
midazolam in 0.5 mL saline.

e Group C (control group): Patients received
intrathecal hyperbaric bupivacaine 0.5% (17.5 mg) 3.5
mL + 0.5 mL saline.
The group-specific medication solutions were made
by only the researchers and were handled in a closed
envelope to another anesthesiologist who was not
participating in the trial to inject it intrathecally. The
patient's assigned group was concealed from the
observing anesthesiologist, the patient, and the post-
operative data collector. In this experiment,
dexmedetomidine hydrochloride (Precedex®, Pfizer,

www.apicareonline.com

No drop-out No drop-out No drop-out anesthesia assessment that
included preoperative

Analysis investigations.  Prior to

! v surgery, patients were

directed to fast for 6-8 h.
Patients were attached to
monitoring of heart rate

The results were
tabulated and statistically
analysed (n=25)

186

(HR), non-invasive blood
pressure, ECG, and pulse
oximetry as soon as they
arrived in the surgery
room, and preloaded with
Ringer lactate solution by 10 mL/kg before the start of
the spinal anesthesia.

No excluded cases |

2.1. Spinal anesthesia technique

Using a 25-gauge needle and 2 mL of 2% lignocaine,
local infiltration was done to a sitting patient under
aseptic conditions. Subsequently, with a midline
approach and a 25-gauge Quincke spinal needle
(Spinocan, B-Braun Melsungen AG, Melsungen,
Germany), spinal anesthesia was delivered at the L4-
L5 level. After appearance of CSF, 4 mL of the
prepared solution was injected according to the
selected group. Patients were then placed into supine
positions. The sensory block was measured using a
short bevel, 25G needle in the pin prick test, and the
motor assessment was conducted using the Bromage
scale.’

Lactated ringer solution was infused at a rate of 4
mL/kg/h. Hypotension was managed with 5 mg
increments of ephedrine to keep mean arterial pressure
(MAP) above 70 mmHg. If necessary, 0.5 mg of
atropine was given to treat bradycardia, defined as a
heart rate below 50 beats per min.
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Duration of the sensory block, the primary outcome,
was defined as the time period from completion of
intrathecal drug administration, to 2-segment
regression of sensory block. Secondary outcomes were
set as: (i) Time to onset of sensory block (the period
between the application of spinal anesthesia and the
total loss of skin sensation to the pinprick test up to
T10 level); (ii) Time to onset of motor block
(described as the duration from the administration of
spinal anesthesia to the extended modified Bromage
scale of one, (iii) Motor block duration was specified
as the duration from the delivery of spinal anesthesia
to the extended modified Bromage scale of zero, (iv)
perioperative HR and MAP, (v) shivering; the
frequency and intensity of shivering using the
Crossley and Mahajan scale,” patient was regarded as
shivering when scoring was 2 or more. (vi) Vomiting,
(vii) Degree of sedation utilizing the Ramsay sedation
scale.® Patients were considered sedated when their
score was 4 or greater.

2.2. Sample size calculation

A previous study by Aloka Samantaray,® indicated
the sensory block mean duration by dexmedetomidine
was 286 min, for midazolam it was 236.9 min, and for
the control group it was 212.7. To detect a real
difference in means across groups with a power of
80% and a significance of 5% (two-sided), an overall

Dexmedetomidine vs. midazolam in spinal anesthesia

sample size of 66 patients was required; i.e., 22
patients in all three groups. To allow for potential
drop-outs; the overall sample size was 75 patients (25
patients in each group).

2.3. Statistical analysis

The data was tabulated using Microsoft Office Excel
2010 for Windows. Analysis was carried out using the
IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp. The chi-square test was
employed to analyze categorical variables, which were
reported as frequencies (percentages).

The normality of the data distribution was established
using the Shapiro-Wilk test. A repeated measures
general linear model analysis of variance (ANOVA)
was used to assess normally distributed data, which
was subsequently provided as means and standard
deviations (SD). Whenever data was determined not to
be normally distributed, the Kruskal-Wallis test was
employed, and the findings were displayed as medians
and interquartile ranges (IQR). The Bonferroni test
was carried out as a post-hoc test. A P < 0.05 was
considered significant.

3. RESULTS

In the present trial 97 patients were examined for
eligibility, 7 patients failed spinal anesthesia, and 15

Table 2: Comparative demographics of the three studied groups

Age (in years) 46 (31-60) 43 (28-55) 45 (32-60) 0.730
Gender

Male 15 (60) 17 (68) 14 (56)

Female 10 (40) 8 (32) 11 (44) 0.675
ASA physical status

I 14 (56) 12 (48) 17 (68)

[ 8 (32) 10 (40) 3(12) 0.256
1 3(12) 3(12) 5 (20)

Type of operation

Extended intra lesion 5 (20) 5 (20) 4 (16) 0.743
curettage with cementing

Tumor resection and 6 (24) 5 (20) 4 (16)

vascularity grafting

Above knee amputation 4 (16) 7 (28) 6 (24)

Below knee amputation 4 (16) 4 (16) 7 (28)

Wide margin resection and 6 (24) 4 (16) 4 (16)

recycling

Surgery duration (min) 160 (130-220) 170 (110-190) 155 (100-180) 0.166
IV fluids (mL) 2050 (1825-2900) 2000 (1800-2300) 1900 (1800-2400)  0.428

Values are expressed as Median (IQR), or N (%). P values for Chi-Square test and Kruskal-Wallis’s test.
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Table 3: Comparative sensory and motor blockade in the three studied groups

Parameters Group D Group C
(n=25) (n=25) value

Time to reach sensory 3.5 (2-5) 4 (4-5) 4.5 (4-5) 0.730

level T10 (min)

Time to reach motor block 8 (6-9) 7 (6-8) 10 (9-11) 0.256

Bromage 1 level (min)

Duration of motor 250 (209-324) 153 (151-156) 125 (102-141) 0.026  P1=0.005

blockade (min)* P2 < 0.001
P3=0.043

Two—segment regression 132 (108-141) 119 (109-126) 98 (86—-116) <0.00 P1=0.02

time (min)* 1 P2 =0.007
P3 =0.029

Values are shown as Median (IQR). P values for Kruskal-Wallis’s test. * Post-hoc tests showed that there were significant
differences between all of the two-group comparisons (three comparisons) regarding duration of motor block and two-
segment regression time. P1: P value between Group D and Group M. P2: P value between Group D and Group C. P3: P

value between Group M and Group C.

patients refused to participate in the trial. Seventy-five
adult patients were analyzed statistically (Figure 1).
The median age of enrolled patients was 44 years (IQR
= 30.5-58.5). Regarding (ASA) physical condition
classification, 57% of patients were ASA class I, 28%
were class I1, and just 14.7% were class I11.

The median duration of surgery was 163 min; the
median time to achieve sensory level to T10 level was
4 min; and the median time to reach motor block level
was 8 minas shown in Table 1. The comparison of the

three study groups, was based on demographics
showed no significant differences (P > 0.05) (Table 2).

The median duration of motor blockade was 250 min
for Group D patients, 153 min for Group M patients,
and 125 min for Group C patients, and this difference
was statistically significant (P = 0.026). Post-hoc tests
found significant differences among all of the
comparisons between pairs.

The two-segment regression time was 132 min for
Group D patients, 119 min in Group M patients, and

Table 4: Comparative intra-operative Ramsay’s sedation score at different time points

Time Group D Group C P value
(n=25) (n=25)

Baseline Score Il 25 (100) 25 (100) 25(100) -

5 min Score | 25 (100) 25 (100) 25(100) -

10 min Score | 25 (100) 24 (96) 25 (100) 0.363
Score llI 0 (0.00) 1(4) 0 (0.00)

15 min Score | 25 (100) 24 (96) 25 (100) 0.363
Score IV 0 (0.00) 1(4) 0 (0.00)

20 min Score | 24 (96) 24 (96) 25 (100) 0.402
Score llI 1(4) 0 (0.00) 0 (0.00)
Score IV 0 (0.00) 1(4) 0 (0.00)

25 min Score | 25 (100) 24 (96) 24 (96) 0.598
Score Il 0 (0.00) 1(4) 1(4)

30 min Score | 25 (100) 25 (100) 25(100) -

45 min Score | 25 (100) 25 (100) 25(100) -

60 min Score | 24 (96) 25 (100) 25 (100) 0.363
v 1(4) 0 (0.00) 0 (0.00)

Values are showed as Number (%). P values for Chi-Square test.
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Table 5: Comparison of intra-operative vomiting and shivering
between the three studied groups.

Complication Group C P value
(n=25)

Vomiting 3(12) 2(8) 14) 0.581

Shivering 0.165

| 0 (0.00) 0 (0.00) 0 (0.00)

Il 3(12) 2(8) 2(8)

1 0 (0.00) 0 (0.00) 3(12)

Values are showed as Number (%). P values for Chi-Square test.

98 min in Group C patients, and this difference was
statistically significant (P < 0.001). Post-hoc tests
found significant differences among all of the pairwise
comparisons. There were no significant differences in
the median time to reach sensory level T10 or the

median time to achieve motor block
level among the studied groups
(Table 3). There was a significant
difference in the recorded heart rates
among the groups in the time period
between 15 min to 60 min following
the start of the surgery. Post-hoc
tests showed that heart rate was
considerably higher in Group C,
compared to Group D and M (Figure
2).

36% of patients
experienced

in Group D
intraoperative

bradycardia, 20% in Group M, and only 8% in Group
C, and this difference was statistically significant (P =
0.0241) (Figure 3).

There was a significant difference in the recorded
MAP among the three groups from 10 to 75 min and
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Figure 2. Mean heart rates (bpm) recorded for the three studied groups.
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Figure 3: Mean arterial pressure (MAP) recorded at different time periods
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Figure 4. Combined bar chart showing
intraoperative sedation in the three studied
groups.

between 120 to 150 min after the start of the operation.
MAP was significantly higher in Group C in
comparison with the other two groups in the period 10
to 75 min and higher in Group M when compared to
the other two groups in the period between 120 to 150
min (Figure 4).

Regarding the comparison of the recorded
intraoperative hypotension at different time points,
there was a significant difference in the recorded
episodes of hypotension among the three groups in the
time period between 15 min and 30 min and between
120 and 135 min after the start of the intrathecal
injection. Post-hoc tests revealed that Groups D and M
had considerably greater frequencies of hypotension
episodes than Group C.

There were no significant differences among the three
groups regarding SpO; at any particular moment.

Ramsay’s sedation scores at different time points were
not significantly difference among the three groups at
any particular period (Table 4).

Vomiting was reported in 3 patients in Group D, 2
patients in Group M, and in one patient in Group C
(Table 5). Shivering Grade 1l was documented in three
patients in Group D, two patients in Group M, and two
patients in Group C. Shivering in Grade Il was
noticed in three subjects in Group C. There were no
significant differences between the three groups.

4. DISCUSSION

The most important finding of our study is both
dexmedetomidine and midazolam prolonged both
sensory and motor duration compared to control group
with added privilege to dexmedetomidine. On the
other hand, hypotension represents a minor complain
in dexmedetomidine group compared to the other
groups.

Spinal anesthesia is typically utilized for lower limb
orthopedic surgery, including orthopedic cancer
operations, since spinal anesthesia is a dependable and

www.apicareonline.com
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effective method with the advantage of postoperative
analgesia and limited adverse effects. Adjuvants were
used in conjunction with hyperbaric bupivacaine to
extend the period of the sensory block, enhance
postoperative analgesia, and increase the block's
quality; however, these benefits came with a risk of
hemodynamic instability, nausea, vomiting, and
drowsiness.

Both midazolam and dexmedetomidine are fairly
Recent entries to the list of adjuvants employed in
spinal anesthesia and may function synergistically
with intrathecal bupivacaine to lengthen the spinal
anesthesia duration and for postoperative analgesia.
When administered intrathecally, the two medications'
mechanisms of action for producing antinociception
are different.

Dexmedetomidine, an imidazoline molecule, is a D-
isomer of dexmedetomidine, which is
pharmacologically potent and displays specific o-2
adrenoceptor agonistic activity. Local anesthetics'
motor and sensory block is extended by intrathecal a2-
adrenoceptor agonists, which bind to postsynaptic
dorsal horn neurons and presynaptic C-fibers.
Depression of the release of C-fiber transmitters
(substance P and glutamate) and postsynaptic dorsal
horn neurons hyperpolarization cause this analgesic
action.1®

Al-Ghanem et al. performed a comparison between the
effects of intrathecal 10 mg isobaric bupivacaine with
5pg dexmedetomidine and 25 mg fentanyl for vaginal
hysterectomy. They found that the addition of 5 pg
dexmedetomidine caused longer duration of motor and
sensory block and fewer adverse reactions, such as
bradycardia, hypotension, and pruritus, when
compared to 25 pg fentanyl.'?

In urological procedures, Al-Mustafa et al. evaluated
the effects of 5 g and 10 g of dexmedetomidine with
hyperbaric ~ bupivacaine and  showed that
dexmedetomidine extends the time frame of spinal
anesthesia in a dose-related manner.*2

Kanazi GE et al. evaluated the impact of a low dose of
dexmedetomidine (3 pg) compared to clonidine
(30pg) when used in combination with bupivacaine
intrathecally in transurethral resection of the prostate
and bladder tumors. According to their findings,
intrathecal dexmedetomidine had a quicker motor
block onset and a longer duration of both motor and
sensory block while maintaining hemodynamic
stability and causing no sedation.®

The a-2 adrenergic agonist effects in the brain and
spinal cord attenuate the sympathetic tone and
decrease the catecholamines, thus avoiding
vasoconstriction and increasing the threshold of
shivering, so dexmedetomidine has anti-shivering
features, as noticed by Usta B et al., who examined the
impact of parenteral infusion of dexmedetomidine in
the perioperative period compared to saline infusion
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during elective surgeries performed under spinal
anesthesia and found that dexmedetomidine decreases
perioperative incidence and severity of shivering.'4

Hala et al. compared 10 pg and 15 pg of
dexmedetomidine added to hyperbaric bupivacaine,
and they determined that dexmedetomidine prolonged
sensory and motor blockade and decreased
postoperative pain and analgesic consumption when
compared with the control group, with no side-effects
between the three groups except for sedation with 15
png.ts

Local anesthetic drugs function by inhibiting sodium
channels. The synergy between o2-adrenoceptor
agonists and local anesthetics may prolong their
action, whereas the attachment of o2-adrenoceptor
agonists to motor neurons in the dorsal horn could
extend the motor block of spinal anesthetics.®
Yegin et al. found that following perianal surgery, 2
mg of intrathecal midazolam produced mild
drowsiness and had a longer postoperative analgesic
effect than the control group. Midazolam, when given
intrathecally, may cause exposure to analgesic systems
influenced by GABA.1¢

Kohno et al. stated that the analgesic property of
intrathecal midazolam is produced by an influence on
the GABAergic spread in substantia gelatinosa
neurons in spinal cord slices of adult rats.'” Intrathecal
Midazolam plays a role in the outflow of endogenous
opioids. Acting on spinal delta receptors, the
antinociceptive impacts of morphine-like compounds
are enhanced when intrathecal Midazolam is
administered.’

Midazolam inhibits excitatory synaptic transmission
by acting on the gamma aminobutyric acid type
AJbenzodiazepine receptor in interneurons, resulting
in a decrease in the excitability of spinal dorsal horn
neurons. Precautions must be made when
administering intrathecal midazolam in clinical
settings in humans because several studies have
yielded inconsistent findings on the drug's possible
neurotoxicity in animals. Few animal experiments
have discovered histological proof of neurotoxicity in
rats and rabbits following the administration of
intrathecal midazolam.*® 1% 20 Qther histological
experiments in animals demonstrated that intrathecal
midazolam does not generate notable alterations in the
spinal cord.?: 2

Borg and Krijnen additionally stated that the
continuous intrathecal delivery of midazolam to
patients with resistant chronic benign pain produced
quick and almost complete relief of pain with
practically no adverse effects, and patients exhibited
no tolerance to the midazolam analgesic effect.?

Shrivastav, R. et al. compared 5 pg dexmedetomidine
with 1 mg of midazolam and the control group in any
surgery done with spinal anesthesia. He observed that
the  beginning of the sensory block of
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dexmedetomidine is statistically faster than
midazolam and control groups, while the midazolam
group is statistically faster than the control group. The
duration of sensory blockade by pin brick,
dexmedetomidine, is statistically longer than
midazolam and to control groups. The three groups
had similar hemodynamics, but the dexmedetomidine
group had more bradycardia.?*

Aloka Samantaray et al. evaluated adding
dexmedetomidine 5 pg vs. midazolam 1 mg to
intrathecal bupivacaine in endourological procedures.
The sensory block duration was observed to be
statistically longer in the dexmedetomidine group than
midazolam and the control group. Dexmedetomidine
induced sedation in the first 30 min, with no nausea or
vomiting. Dexmedetomidine generates hypotension in
35% of patients and bradycardia in 25% of patients,
although the difference in hypotension or bradycardia
was not significant.’

Al-Arnous MO, et al. compared intrathecal
dexmedetomidine 5 pg and midazolam 2 mg with a
control group in lower limb orthopedic procedures.
While neither dexmedetomidine nor midazolam
reduced blood pressure, they did lengthen sensory or
motor duration; however, the dexmedetomidine group
suffered more bradycardia than the midazolam
group.?®

In our current study, we examined the addition of 5 pg
Dexmedetomidine against 2 mg midazolam to 0.5%
hyperbaric bupivacaine in spinal anesthesia for lower
limb orthopedic cancer procedures. The current
study's primary outcome was the duration of sensory
black.

Regarding the duration of sensory block, we used two
segments regression time: the median duration of
sensory block for the dexmedetomidine group is 132
min, which is statistically longer than midazolam and
control groups; the median duration of sensory block
for the midazolam group is 119 min, which is
statistically longer than the control group, in which the
median duration of sensory block is 98 min. The
results we obtained are in line with those of Al-Arnous
MO et al.?® and Shrivastav, R. et al.,>* but not with
those of Aloka Samantaray et al.,® who used only 1 mg
of midazolam in contrast to our study, which used 2
mg. This difference may have contributed to our
research's longer duration of sensory blockage.

The motor block for Group Dexmedetomidine has a
median duration of 250 min. Which is significantly
longer than midazolam and control groups; the median
duration of motor block for the midazolam group is
153 min. Which is significantly greater than the
control group, in which the median duration for motor
block is 125 min.

There was not been a statistically significant variance
in sensory or motor block onset among the three
groups. Regarding the secondary outcome, there was
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no statistically significant variation in shivering or
vomiting between the three groups. Most studies
showed neither shivering nor vomiting.

For bradycardia, 36% of patients in the
dexmedetomidine group had at least one episode of
bradycardia, while only 20% of patients in the
midazolam group had bradycardia and 8% of patients
in the control group had bradycardia, which was
statistically significant across the three groups.

In terms of hypotension, the dexmedetomidine group
and the midazolam group were statistically
significantly different from the control group. Unlike
Aloka Samantaray et al.,® Shrivastav, R. et al.,* and
Mahmoud Omar Al-Arnous.?®> The sedation was
monitored using the Ramsay sedation score. 4 patients
scored I11 in Ramsay sedation scores in the midazolam
group, Wwhereas only 2 patients in the
dexmedetomidine group were sedated and one patient
in the control group; however, this difference did not
appear significant statistically.

Relative to shivering and vomiting, there were no
statistically significant variations across the three
groups under assessment.

5. LIMITATIONS

Unfortunately, we were not able to perform serum
level of both drugs to assess the degree of systemic
absorption, which represent limitation to this study.
We recommend this in future researches as it will
make a solid conclusion about the exact mechanism of
action of both drugs as adjuvant to bupivacaine in
spinal anesthesia for prolongation of both sensory and
motor duration.

6. CONCLUSION

When used as additives in spinal anesthesia,
dexmedetomidine has longer sensory and motor block
than midazolam, and both dexmedetomidine and
midazolam were longer in duration than the control
group, so we recommend that dexmedetomidine is
more efficient for lengthy operations like orthopedic
malignant surgeries and can be utilized for
prolongation of postoperative analgesia despite the
side effects like hypotension and bradycardia, which
can be managed by fluids, vasopressors, and
anticholinergic drugs.
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