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ABSTRACT

Introduction: Subarachnoid block is enhanced by intrathecal administration
of adjuvants (opioids, a2-agonists, etc.) with bupivacaine. A potent a2-agonist,
dexmedetomidine, causes sedation and analgesia when administered intrave-
nously. Its intrathecal use is not approved. This study was designed to evaluate
the effects of intravenous dexmedetomidine on subarachnoid block (SAB).
Methods: Sixty patients of the American Society of Anesthesiologists grade
1-2, of either sex, aged 18-60 years, undergoing infraumbilical surgery under
SAB were randomized into two groups, group-C receiving 50 mL normal saline
and group-D receiving dexmedetomidine infusion (0.5 mcg/kg in 50 mL nor-
mal saline) over 15 minutes within two minutes of SAB. The onset and duration
of sensory and motor blocks were measured. Heart rate (HR), systolic (SBP),
diastolic (DBP), and mean arterial pressure (MAP) were taken preoperatively,
at SAB, 2, 4,6, 8,10, 15, 20, 25, 30, 45, 60, 90, and 120 minutes after SAB. Intra-
operative sedation was assessed pre-drug infusion (post-SAB) and 30 and 60
minutes after SAB. Postoperative pain and sedation were assessed at 1,2, 4, 8,
12 and 24 hours.

Results: Group-D showed a faster onset of sensory block and longer sensory
and motor block than group-C (p<0.05). The onset of motor block was com-
parable between the groups. Group-C showed higher HR, SBP, DBP, and MAP
than group-D (p<0.05). Group-D had higher sedation scores and less postop-
erative pain than group-C (p<0.05).

Conclusion: Dexmedetomidine causes a faster onset of sensory block, pro-
longed sensory and motor blocks with stable hemodynamics, better sedation,

and postoperative analgesia.
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RESUMO

Introdugao: O bloqueio subaracndide é potenciado pela administracao in-
tratecal de adjuvantes (opidides, a2-agonistas, etc.). Um potente a2-agonista,
a dexmedetomidina, causa sedacao e analgesia quando administrada por via
intravenosa. O seu uso intratecal ndo esté aprovado. Este estudo foi desenhado
para avaliar os efeitos da dexmedetomidina intravenosa no blogueio subarac-
ndide (BSA).

Métodos: Sessenta doentes de grau 1-2 da Sociedade Americana de Anes-
tesiologistas, de ambos os sexos, com idades compreendidas entre os 18-60
anos, submetidos a cirurgia infraumbilical sob BSA, foram randomizados em
dois grupos: o grupo-C, que recebeu 50 mL de soro fisioldgico, e o grupo-D,
que recebeu uma infusdo de dexmedetomidina (0,5 mcg/kg em 50 mL de
soro fisiolégico) durante 15 minutos apds o BAS. O inicio e a duragdo dos blo-
queios sensitivos e motores foram medidos. A frequéncia cardiaca (FC), a pres-
sdo sistdlica (PAS), a presséo diastdlica (PAD) e a presséo arterial média (PAM)
foram registadas no pré-operatério, no momento do BSA e 2, 4, 6, 8, 10, 15,
20, 25, 30, 45, 60, 90 e 120 minutos apos o BSA. A sedacao intraoperatoria foi
avaliada antes da infusdo do farmaco (p6s-BSA) e 30 e 60 minutos apds o BSA.
A dor e a sedagao pds-operatorias foram avaliadas as 1, 2,4, 8, 12 e 24 horas.
Resultados: O Grupo-D apresentou inicio de blogueio sensitivo mais rdpido
e maior duracdo do bloqueio sensitivo e motor que o Grupo-C (p<0,05). O
Grupo-C apresentou FC, PAS, PAD e PAM mais elevados que o Grupo-D. A se-
dacdo foi maior e a dor menor no Grupo-D (p<0,05).

Conclusao: A dexmedetomidina causa inicio de bloqueios sensitivos mais
rapidos, bloqueios sensitivos e motores mais prolongados com estabilidade
hemodindmica, melhor sedacdo e analgesia pés-operatoria.

INTRODUCTION

Subarachnoid block (SAB) is the preferred mode of anesthesia for
infraumbilical surgery. Hyperbaric bupivacaine is a commonly
administered local anesthetic drug in SAB. Drugs like opioids
(fentanyl), alpha-2 (o) agonists (clonidine), etc., have usually been
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added with the local anesthetic agent as adjuvants to prolong the
duration and quality of sensory and motor blocks.!
Dexmedetomidine is an a,-adrenergic agonist with more se-
lective action on a,-receptors than clonidine.” It has seda-
tive, analgesic, sympatholytic and opioid-sparing effects on
the human body.? It directly stimulates a,-receptors located
in the substantia gelatinosa of the dorsal horn in the spinal
cord,? and inhibits the release of substance-P.* The Food and
Drug Administration (FDA) has not approved intrathecal use
of dexmedetomidine. The existing literature showed the an-
algesic effects of intravenous infusion of dexmedetomidine
in patients receiving general anaesthesia.> However, there is
a paucity of literature on the effects of intravenous dexme-
detomidine on block characteristics in patients undergoing
infra-umbilical surgery under spinal anesthesia.

This study was planned to assess the effects of intravenous
dexmedetomidine on sensory and motor block characteris-
tics in patients receiving SAB.

MATERIAL AND METHODS

This prospective, randomized, and comparative study was
performed with prior approval from the institutional eth-
ics committee (IEC/VMMC/SJH/Thesis/2019-10/180 dated
30-10-2019) following principles outlined in the ‘Helsinki
Declaration, 2013’ Sixty patients of either sex, aged between
18 and 60 years, and American Society of Anesthesiologists
(ASA) physical status 1-2, undergoing infraumbilical surgery
under SAB were enrolled after obtaining written informed
consent. Patients with a history of hypersensitivity to dex-
medetomidine, a baseline heart rate < 60 beats per minute or
receiving beta blocker therapy, on chronic hypnotic and anti-
hypertensive medications, or with a history of hypertension,
diabetes mellitus, autonomic dysfunction, obstructive sleep
apnea, pregnancy or lactation were excluded from the study.
The primary objective of the study was to assess the effects
of intravenous dexmedetomidine on the onset and duration
of sensory and motor blocks in patients receiving spinal an-
esthesia, and the secondary objectives were to observe the
effects of intravenous dexmedetomidine on hemodynamic
parameters (heart rate, systolic, diastolic, and mean blood
pressure), sedation scores, and postoperative pain.

All participants received tab alprazolam (0.25 mg) the night
before and tab ranitidine (150 mg) in the morning of sur-
gery on an empty stomach. After a thorough pre-anesthetic
check-up and ensuring adequate preoperative fasting as per
ASA guidelines, all participants were randomized into two
groups, group-C (participants receiving normal saline) and
group-D (participants receiving intravenous dexmedetomi-
dine), using a computer-generated randomization technique.
Intravenous access was secured with an 18 G cannula, and
Ringer’s Lactate infusion was started at 8 mL/kg/h. All patients
were taken to the operating theatre and ASA standard moni-
tors were attached. Baseline parameters like heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure (DBP),
and mean arterial pressure (MAP) were recorded. SAB was
given 2.8 mL hyperbaric bupivacaine in a sitting position at the

level of L3-L4 interspace in a midline approach using 25G spi-
nal needles after confirmation of free flow of clear CSF using
aseptic techniques. Thereafter, the patients were made supine
and group-D patients received an injection of dexmedetomi-
dine at 0.5 mcg/kg body weight diluted in 50 mL of normal
saline over 15 minutes and group-C patients received 50 mL of
normal saline over 15 minutes, within two minutes of admin-
istration of the spinal drug. All patients received supplemental
oxygen at 6 L per minute via a facemask.

The following parameters were noted:

i) The onset of sensory block: Sensory block was assessed
with the help of a spirit-soaked swab, and the onset of
sensory block was determined as the time required for
the sensory block to reach the T10 level from the spinal
anesthesia time.

ii) The onset of motor block: The motor block was as-
sessed by the Modified Bromage scale. The scale ranges
from ‘0" to ‘3’ (0 - no motor weakness, 1- inability to
raise a straight leg, but knee and foot can be moved,
2 - only the foot can be moved, 3 - total paralysis). The
onset of a motor block was defined as the time taken for
the motor block to attain the Modified Bromage score
of ‘3’ from the spinal drug injection time.

iii) The duration of sensory block: It was estimated by the
time taken for the two-segment dermatomal regres-
sion from the T10 dermatomal level.

iv) The duration of motor block: It was defined as the time
taken for regression of the Modified Bromage score
from 3 to 2.

v) HR, SBP, DBP, and MAP at preoperative period

(baseline/ TO0), at the time of SAB (T1), and after
2 (T2), 4 (T4), 6 (T6), 8 (T8), 10 (T10), 15 (T15), 20
(T20), 25 (T25), 30 (T30), 45 (T45), 60 (T60), 90
(T90), and 120 (T120) minutes of SAB.
Intravenous mephentermine was given in increments
of 3 mg if the MAP falls below 20% of the baseline value
or MAP <65 mmHg. Intravenous atropine (0.6 mg) was
given if the HR was <50 beats per minute.

vi) Level of sedation: It was assessed using the Ramsey Se-
dation Scale (RSS) just after spinal anesthesia and be-
fore the study-drug infusion (baseline), after 30 and 60
minutes of SAB, and postoperatively at 1, 2, 4, 8, 12 and
24 hours. RSS ranges from 1-6, where 1 represents the
most awake and alert state and 6 indicates the deepest
level of sedation or ‘no response’®

vii) Postoperative pain: It was assessed using the Visual
Analog Scale (VAS) at 1, 2, 4, 8, 12 and 24 hours, rang-
ing from 0 “no pain” to 10 “maximum pain”’ Intrave-
nous infusion of paracetamol (1g) was given six hourly
postoperatively for 24 hours to all patients. Slow infu-
sion of tramadol (50 mg) was given as rescue analgesia
if the VAS score was more than 4.

In cases of prolonged surgery (more than 120 minutes), or if
surgery required conversion to general anesthesia, or in any
intraoperative adverse events like bleeding, etc., the case was
excluded from the study.
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The sample size was calculated as per the study of Reddy VS
et al.® They observed that times of onset of sensory and mo-
tor blocks were 4.26 +1.37 minutes and 4.57+0.83 minutes,
respectively, in the control group, and 2.91+1.16 minutes
and 3.64+0.75 minutes, respectively, in the dexmedetomi-
dine group. Taking these values as reference, the minimum
required sample size with 95% power of the study and 5%
level of significance was 23 patients in each study group. To
reduce the margin of error, the total sample size taken was 60
(30 patients per group).

The data was entered into a computer-based spreadsheet and
analyzed using SPSS 30.0. The statistical analysis consisted of
calculating means and proportions. The Chi-square was used
to test the statistical association of the usage of dexmedeto-
midine or normal saline with gender and ASA grade. The
Mann-Whitney U test was performed to compare age, BMI,
hemodynamic parameters (HR, SBP, DBP & MAP), sedation
assessment using the RSS and pain assessment using the VAS
in both groups. The level of significance was taken as p<0.05.
Graphs were made using Microsoft Excel 2016.

RESULTS

Sixty patients fulfilled the inclusion criteria. No dropouts oc-

curred from any group. The patient characteristics (age, gen-
der, and ASA physical status) and the duration of surgery were
comparable in both groups. Group-D had a faster mean onset
time of sensory block than group-C (p<0.05). The mean on-
set time of motor block was comparable between the groups.
The duration of both motor and sensory block was statistically
longer in group-D than group-C (p<0.05) [Table 1].
Post-spinal and before the study drug infusion, the baseline
sedation scores were comparable in both groups. However,
group-D showed statistically higher sedation scores than
group-C intraoperatively (30 and 60 minutes after SAB), and
postoperatively at 1, 2, 4, 8, and 12 hours (p<0.05). The 24-
hour postoperative sedation scores were comparable between
the groups. None of the patients in either group had pain in
the first hour in the postoperative period. Group-C had statis-
tically higher pain scores than group-D in 2, 4, 8, and 12 hours
postoperatively (p<0.05). The pain scores were comparable be-
tween the groups 24 hours postoperatively [Table 1].

The baseline heart rates were comparable between the
groups at TO. Group-C showed statistically higher heart
rates than group-D at T8, T15, T20, and T25 (p<0.05). There
was no statistically significant difference found in heart rates
at other time-points, and none of the patients in both the

Table 1. Comparison of patients’ characteristics of motor and sensory block, intra and postoperative sedation scores and postopera-

tive pain scores.

=
Age (years) 3413+ 1034 35071193 058
Male, n (%) 18 (60%) 21 (70%) 042
Female, n (%) 12 (40%) 09 (30%)
BMI (kg/m?) 22.10£283 2316 +£1.98 0.25
ASA |, n (%) 24 (54.5%) 20 (45.5%) 024
ASA Il n (%) 06 (37.5%) 10 (62.5%)
Onset of sensory block (min) 407 £0.36 513+1.00 <0.01
Onset of motor block (min) 433 +£1.29 426 +0.69 0.87
Duration of sensory block (min) 170.00 + 20.74 124.86 = 20.82 <0.01
Duration of sensory block (min) 144.00 + 48.82 122.00 + 53.39 0.03
Duration of surgery (min) 83.86+11.28 8633+ 1271 042
Intra-operative Post SAB, before drug 200+ 037 2.00 + 0.00 1.00
Ramsay Sedation Scale 30 min after SAB 353+057 2.17+038 <0.01
SRS 60 min after SAB 340 +056 277+043 <0.01
1h 3.03£0.18 1.77 £ 043 <0.01
2h 277 £062 1.60 + 0.50 <0.01
;g;:‘s’;’;;fg;eu — 4h 293052 1334048 <0.01
Score 8h 267 +048 150+ 0.51 <0.01
12h 250+ 051 147 +0.50 <0.01
24 h 1.87 £043 1.8+041 0.54
Th 0.00 £ 0.00 0.00 £ 0.00 1.00
2h 0.00 £ 0.00 200+ 1.57 <0.01
Postoperative 4h 0.63 +0.76 460+ 167 <0.01
Visual Analog Scale (VAS) 8h 0.77 £1.00 430£1.18 <0.01
12h 217 £087 457 £1.10 <0.01
24 h 3.83£091 3.97 £0.71 0.71

Data is expressed as mean =+ standard deviation (SD) or n, percentage. BMI: body mass index; Kg: kilogram; m? meter square; SAB: Subarachnoid block.
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groups showed bradycardia (HR< 60 bpm) or tachycardia
(HR >100 bpm) [Table 2]. The baseline MAP values were
comparable between the groups at T1. Group-C showed sta-
tistically higher MAP than group-D at T2, T6, T8, T10, T15,
T20, T25, and T30 (p<0.05). There was no statistically signifi-
cant difference found in MAP at other time-points between
the groups [Table 3].

Group-C showed statistically higher SBP than group-D at
T4, Te6, T8, T10, T15, T20, T25, T30, T60, T90 and T120
(p<0.05) [Fig. 1]. The differences in DBP were statistically
significant between group-C and D at T2, T6, T8, T10, T45,
and T120 [Fig. 2].

DISCUSSION

Adjuvants can improve the duration and quality of spinal an-
esthesia. Clonidine, an a,-agonist, is used intrathecally as an
adjuvant in spinal anesthesia. However, dexmedetomidine is
a very potent o,-agonist with sedative and analgesic proper-
ties,® but its intrathecal administration is not widely approved.
The common route of administration for dexmedetomidine is
intravenous. The effects of intravenous dexmedetomidine on
SAB characteristics have not been extensively studied.

In the present study, the mean onset time of sensory block
was significantly faster in group-D than in group-C (p<0.05),
while the mean onset time of motor block was comparable

Table 2. Comparison of heart rates (beats per minute) at different time intervals.

. . Group D Group C
(n= 3pO) (n= 3p0)

Baseline
At SAB
2min
4 min
6 min
8 min
10 min
15 min
20 min
25 min
30 min
45 min
60 min
90 min
120 min

Data is expressed as mean =+ standard deviation (SD). SAB: Subarachnoid block..

Table 3. Comparison of mean arterial pressure (mmHg) at different time intervals.

Baseline
At SAB
2 min
4 min
6 min
8 min
10 min
15 min
20 min
25 min
30 min
45 min
60 min
90 min

120 min

Data is expressed as mean =+ standard deviation (SD). SAB: Subarachnoid block.
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P-value

8220 + 865 7850 + 6.94 007
8220 + 865 8333+ 861 071
82734692 87.03 1231 024
76.80 + 10.37 8270 +870 006
76.87 + 10,00 7883 +7.77 034
7880+ 667 8270 + 6.67 0.04
7717 + 667 7747 + 886 052
70.50 + 5.88 82.07 +6.26 <0.01
7147 +9.03 81.13+£591 <0.01
72.90 + 6.96 79.63 +7.98 <0.01
76.86 + 2.94 77.87 + 855 054
76.10 + 546 7920+ 7.12 006
7466+ 4.17 76.57 +6.51 018
75.70 + 4.62 76.57 +6.51 055
7917 + 746 8040 +6.78 052

(n=30) (n=30)
89.20£7.90 8737+7.70 0367
864 +7.39 91.13£873 0.027
7933£6 84.6 +5.86 0.001
7647 £5.38 7747 £5.26 0470
703+752 784 +7.29 <0.001
7007 +526 80.87 £6.07 <0.001
7367453 81.7+4.01 <0.001
80.27 £+ 4.69 853+4.28 <0.001
80.53 +5.15 85.3+4.28 <0.001
80.27 £4.69 853 £4.28 <0.001
8233 £10.15 89.03 £6.42 0.003
85.03 £7.92 88.93 + 5.04 0.027
79.6 +5.08 84.47 +7.11 0.003
799 + 578 85+ 7.47 0.004
80.27 £5.6 81.77 £4.25 0.247
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Figure 1. Comparison of trend of systolic blood pressure (mmHg)
at different time intervals between group-D and group-C.
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Figure 2. Comparison of trend of diastolic blood pressure at dif-
ferent time intervals between group-D and group-C.

(* indicates p-value <0.05)
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Group Group  C:  Received

D:
dexmedetomidin normal saline infusion
infusion (n=30) (n=30)

l l

Lost to follow-up (n = 0)

Lost to follow-up (n = 0)

Discontinued intervention (n= 0) Discontinued intervention (n=0)

Analysed (n = 30) Analysed (n = 30)

Analysis

Excluded from analysis (n = 0) Excluded from analysis (n = 0)

Figure 3. CONSORT flow diagram.

between the groups. Group-D showed a longer duration of
motor and sensory blocks than group-C (p<0.05). Group-
D had a more stable hemodynamic profile than group-C.

Group-D had statistically lower postoperative pain scores

than group-C at 1, 2, 4, 8, and 12 hours postoperatively
(p<0.05). The sedation scores were higher in group-D than
in group-C intraoperatively (30 and 60 minutes after SAB),
and again at 1, 2, 4, 8, and 12 hours postoperatively (p<0.05).
Kaya FN et al conducted a study on three groups receiving
dexmedetomidine (0.5 pg/kg) or midazolam, or saline infusion
before spinal anesthesia. The dexmedetomidine group showed
a longer sensory block than the saline group, though the dura-
tion of motor block was comparable between the groups. Post-
operative pain was less in the dexmedetomidine group com-
pared with the other groups. The sedation score was higher in
the dexmedetomidine group than in the saline group.’ Reddy
VS et al also compared three groups, dexmedetomidine (0.5
ug/kg), clonidine (1.0 pug/kg) and placebo before subarachnoid
block. They found a higher sensory block level, better analge-
sia, and a higher sedation score with dexmedetomidine than in
the other groups.® The findings of these studies supported the
findings of the present study, except that the duration of motor
block was significantly higher in the dexmedetomidine group,
unlike the findings of the study by Kaya EN et al.

Kumari R et al studied intravenous infusion of dexmedeto-
midine (1 pg/kg over 10 min, followed by a maintenance dose
of 0.6 pg/kg) on spinal anesthesia and found it to be effective
in prolonging both sensory and motor block. The dexme-
detomidine group had a higher sedation score than the con-
trol (p<0.05), which supported the present study findings.
Kumari R et al found bradycardia in 26.7% of cases in the
dexmedetomidine group, requiring atropine therapy, unlike
the present study.!’ In the present study, the dexmedetomi-
dine group had a more stable heart rate profile, and none of
the patients had bradycardia requiring intravenous atropine.
Bhirud PH et al compared the effects of two maintenance infu-
sion doses of dexmedetomidine, 0.25 mcg/kg/h and 0.5 mcg/
kg/h, following a loading dose of 0.5 pg/kg dexmedetomidine
over 10 min on subarachnoid block. They found that the main-
tenance infusion dose of 0.5 pg/kg/h significantly prolonged
the duration of motor block and the time for two-segment re-
gression, along with stable hemodynamics and adequate seda-
tion."! Sekar EB et al studied the effect of dexmedetomidine (a
loading dose of 1 pg/kg followed by an infusion of 0.5 pg/kg)
given 15 minutes after spinal anesthesia. They did not find any
change in the onset time of sensory and motor blocks. They
concluded that intravenous dexmedetomidine prolongs the
duration of sensory and motor blocks, provides sedation with
easy arousability and enhances analgesia postoperatively while
maintaining hemodynamic stability with no significant side
effects.”” Kavya UR et al compared three groups, one group
received saline infusion over 10 minutes before spinal anes-
thesia followed by saline infusion over 60 minutes, the second
group received intravenous dexmedetomidine (1 pg/kg) over
10 minutes before spinal anesthesia followed by saline infusion
over 60 minutes, and the third group received intravenous dex-
medetomidine (0.5 pg/kg) over 10 minutes before spinal anes-
thesia followed by dexmedetomidine (0.5 pg/kg) infusion over
60 minutes. They concluded that dexmedetomidine given as a
bolus or bolus plus infusion prolongs both sensory and motor
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blockade of spinal anaesthesia.'® The above study findings are
consistent with the present study, except that the mean on-
set time of sensory block was faster in the dexmedetomidine
group than in the control group in the present study, unlike the
study by Sekar EB et al.

Moreover, in the present study, dexmedetomidine was ad-
ministered at a bolus dose of 0.5 pg/kg over 15 minutes, two
minutes after subarachnoid block. Verghese T et al studied
the effects of intravenous dexmedetomidine bolus (0.5 ug/
kg) on subarachnoid block, and they found it to be effective
in prolonging the duration of sensory and motor blocks with
arousable sedation, without any respiratory depression.'
Sahoo A et al compared two loading doses of dexmedeto-
midine: 0.5 and 1.0 pg/kg administered intravenously over
10 minutes after subarachnoid block. They concluded that
both loading doses of dexmedetomidine were clinically ef-
ficacious in prolonging the duration of analgesia of spinal an-
aesthesia.'” Thakkar PD et al studied dexmedetomidine (0.5
ug/kg) over 10 minutes on SAB characteristics. They found
that dexmedetomidine hastens the onset of sensory and mo-
tor blocks and prolongs the duration of sensory and motor
blocks with better postoperative analgesia. It also decreases
the heart rate and blood pressure while maintaining arous-
able sedation without respiratory depression.'®

The present study followed a uniform methodology in all
the groups to avoid bias from various confounding factors
as much as possible, although this study is not free from
limitations. A fixed-dose spinal drug was administered to
all participants irrespective of their height, weight and gen-
der differences. These factors may affect the block level.”
Moreover, the maximum block level was not taken into con-
sideration. The block level could determine the duration of
the block, and a more cephalad spread could result in more
hemodynamic instability.”” Future research may explore fur-
ther information regarding the effects of intravenous dex-
medetomidine on SAB for critical analysis, comparison, and
correlation with the present study findings.

CONCLUSION

Based on the findings of the present study, it can be conclud-
ed that administration of intravenous dexmedetomidine at a
dose of 0.5 pg/kg over 15 minutes after subarachnoid block
results in a faster onset of sensory block, a prolonged sensory
and motor blocks, and more stable hemodynamics. It also pro-
vides better sedation and superior postoperative analgesia.
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