Turk J Anaesthesiol Reanim 2018; 46: 201-7

DOI: 10.5152/TJAR.2018.57355 [l FaEE
H =

=

Effect of Midazolam and Dexmedetomidine Sedation on the Onset
and Duration of Supraclavicular Brachial Plexus Block:

A Randomised Comparative Study

Midazolam ve Deksmedetomidin Sedasyonunun Supraklavikiiler Brakiyal Pleksus Blogunun
Baslangig ve Siiresi Uzerine Etkisi: Randomize Karsilastirmali Bir Calisma

Gunjan Kumar (), Prakash K. Dubey ¢, Om P. Sanjeev
Indira Gandhi Institute of Medical Sciences, Patna, India

Cite this article as: Kumar G, Dubey PK, Sanjeev OP. Effect of Midazolam and Dexmedetomidine Sedation on the Onset and Du-
ration of Supraclavicular Brachial Plexus Block: A Randomised Comparative Study. Turk J Anaesthesiol Reanim 2018; 46: 201-7.

ORCID IDs of the authors: G.K. 0000-0002-7300-4550; PK.D. 0000-0002-1732-2634; O.PS. 0000-0002-3041-3514.

Objective: Prolonging the duration of sensory blockade with bupi-
vacaine following supraclavicular brachial plexus block is desirable
for improved postoperative pain management. This study was con-
ducted to assess the effect of intravenous dexmedetomidine on the
onset and duration of supraclavicular brachial plexus block using
bupivacaine.

Methods: Sixty ASA I and II adult patients undergoing upper limb
surgery under supraclavicular brachial plexus block were included
in this prospective, randomised, double-blind study. They were ran-
domly divided into two groups. The first group was administered
midazolam at an initial dose of 0.04 mg kg in 10 mL of normal
saline infused over 10 min, which was followed by maintenance
infusion of 0.04 mg kg" h'. The second group was administered
0.5 pg kg' of dexmedetomidine in 10 mL of normal saline infused
over 10 min, which was followed by maintenance infusion of 0.5 pg
kg! h'. Twenty-five millilitres of bupivacaine (0.5%) was injected
for supraclavicular brachial plexus block.

Results: The onset of sensory block (16.6£1.9 vs. 19.8+1.7 min)
and motor block (19.5+2.7 vs. 23.6+1.4 min) was significantly fast-
er in the dexmedetomidine group than in the midazolam group
(p<0.001). The duration of sensory block (738+66.3 vs. 307.7
+46.7 min) and motor block (645.0+106.0 vs. 268.8+32.7 min)
was significantly higher in the dexmedetomidine group than in the
midazolam group (p<0.001).

Conclusion: Intravenous dexmedetomidine in combination with
25 mL of bupivacaine (0.5%) accelerated the onset of sensory and
motor block and prolonged the duration of sensory and motor
block when used for brachial plexus block, without resulting in any
adverse events.

Keywords: Brachial plexus block, bupivacaine, dexmedetomi-
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Introduction

Amag: Supraklavikiiler brakiyal pleksus blogunu takiben duyu
blokajinin siiresinin bupivakain ile uzatilmasi, postoperatif agr
yonetiminin iyilestirilmesi i¢in tercih edilen bir durumdur. Bu
calisma, intravendz deksmedetomidinin bupivakain kullanilarak
supraklavikiiler brakiyal pleksus blogunun baglangici ve siiresi tize-
rine etkisini aragtirmak amaciyla yapildi.

Yontemler: Bu prospektif, randomize, cift kor calismaya, suprak-
lavikiiler brakiyal pleksus blogu altinda iist ekstremite cerrahisi
geciren altmis ASA I ve II eriskin hasta dahil edilmistir. Hastalar
rastgele iki gruba ayrildilar. Ilk gruba, 10 dakika siireyle infiize edi-
len 10 mL'lik normal salin icindeki 0,04 mg kg''lik bir baslangic
dozunda midazolam uygulands, bunu takiben 0,04 mg kg™ h''lik
bir idame inflizyonu uygulandi. Tkinci gruba, 10 dakika siireyle
infiize edilmis 10 mL'lik normal salin icinde 0,5 pg kg deksme-
detomidin uyguland: ve bunu takiben 0,5 pg kg h'''lik idame in-
fiizyonu yapildi. Supraklavikiiler brakiyal pleksus blogu icin yirmi
bes mililitre bupivakain (%0,5) enjekte edildi.

Bulgular: Deksmedetomidin grubunda duyusal blok (16,6+1,9'a
kargiik 19,8+1,7 dk) ve motor blok baslangici (19,5+2,7'ye
karsilik 23,6+1,4 dk), midazolam grubundan anlamli olarak
daha hizliyd: (p<0,001). Deksmedetomidin grubunda duyusal
blok (738+66,3'e karsilik 307,7+46,7 dk) ve motor blok siiresi
(645,0£106,0'a kars1 268,8+32.7 dk), midazolam grubuna gore
anlamli olarak daha yiiksekti (p<0,001).

Sonug: 25 mL bupivakain (%0,5) ile birlikte intravensz deksme-
detomidin, duyusal ve motor blogun baslangicini hizlandirdi ve
herhangi bir yan etki olmaksizin brakiyal pleksus blogu icin kulla-
nildiginda duyu ve motor blogun siiresini uzattu.

Anahtar Kelimeler: Brakiyal pleksus blogu, bupivakain, deksme-
detomidin, midazolam

upraclavicular brachial plexus block using bupivacaine is a popular anaesthetic technique in upper extremity surgeries

and for relieving perioperative pain. Generally, the single-shot technique is employed, and the duration of sensory and

motor block mainly depends on the local anaesthetic used. Prolonging the duration of sensory blockade with bupi-

vacaine is desirable for better postoperative pain management and for avoiding opioids or nonsteroidal anti-inflammatory
agents in the postoperative period. For quicker onset and prolonged duration of postoperative analgesia following supracla-
vicular brachial plexus block, additives such as opioids, dexamethasone, neostigmine, hyaluronidase, magnesium and alpha
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agonists have been used. Only epinephrine and clonidine
have achieved this goal when added to lignocaine and mepi-
vacaine (1). Others studies have not shown consistent results
or have unresolved toxicity issues in addition to undesirable
effects such as prolonged motor blockade.

Dexmedetomidine, which is a newer a2-adrenoreceptor ag-
onist, has shown sedative, anxiolytic and analgesic properties
and has gained popularity in intra-operative sedation during
regional procedures. In animal studies, the perineural admin-
istration of dexmedetomidine has been found to prolong the
duration of block and postoperative analgesia when added to
bupivacaine (2).

We postulated that standard dexmedetomidine sedation
during supraclavicular brachial plexus block using bupiv-
acaine might increase block duration. The objective of the
study was to assess the impact of intravenous dexmedeto-
midine sedation on the duration of supraclavicular brachial
plexus block in American Society of Anesthesiologists (ASA)
physical status I and II patients undergoing upper extremity
surgery. To isolate the analgesic effect of dexmedetomidine
from its sedative effects, a comparison was made with mid-
azolam, which is a benzodiazepine used in our hospital for
intraoperative sedation. Midazolam is a popular agent show-
ing anxiolytic, amnesic and sedative properties, along with
a low incidence of side effects and a wide margin of safety.
Midazolam may show anti-nociceptive effects after neuraxial
administration but not after systemic administration (3, 4).

Methods

Ethics statement

The study was approved by the Institute Ethics Committee
and was registered with Clinical Trials Registry-India at www.
ctri.nic.in (CTRI/2014/08/004818). Written consent was
obtained after informing the participants about the nature,
scope and risks related to the study.

Duration and type of the study

This study was conducted between April 2014 and Novem-
ber 2015. Sixty consenting adult patients were included in
this double-blind, randomised, comparative study. The sam-
pling type was randomised cluster sampling,.

Inclusion criteria

Patients of either sex, with ASA T and II, between 18 and
60 years of age and scheduled to undergo upper extremity
surgery under supraclavicular brachial plexus block were in-

cluded.

Exclusion criteria

Patients who refused to participate; with known contraindi-
cations to brachial plexus block (coagulopathy or local in-
fection); with known allergy to bupivacaine, midazolam or
dexmedetomidine; with concomitant use of analgesics or sed-
atives; with ASA III/IV; with a history of significant systemic
illness and who failed brachial plexus block were excluded.

Pre-anaesthesia

Pre-anaesthetic evaluation of all patients was performed be-
fore admission to the ward. All patients were pre-medicated
with 150 mg of oral ranitidine and 0.25 mg of alprazolam
the night before surgery and were kept fasting for 6 h prior to
undergoing surgery.

Intervention plan

On arrival in the operation theatre, routine monitoring in
the form of electrocardiography, non-invasive arterial pres-
sure, pulse oximetry and respiration was done, and baseline
values were noted. Intravenous access was established with an
18G intravenous catheter on the dorsum of the non-opera-
tive hand, and infusion Ringer’s lactate solution was started.

Using computer-generated random numbers, patients were
allocated to one of two groups:

¢ Patients in the midazolam group [Gr M] received 0.04
mg kg™ of midazolam in 10 ml of normal saline infused
over 10 min, which was followed by maintenance infu-
sion of 0.04 mg kg™ h™! until the end of surgery.

¢ Patients in the dexmedetomidine group [Gr D] re-
ceived 0.5 pg kg™ of dexmedetomidine in 10 mL of
normal saline infused over 10 min, which was followed
by maintenance infusion of 0.5 pg kg™ h! until the end
of surgery.

Oxygen at a rate of 4 L min™ through a face mask was admin-
istered to all patients. Following administration of the initial
dose of the study drugs, patients were positioned for supra-
clavicular brachial plexus block. After aseptic preparation of
the area, supraclavicular brachial plexus block was performed
by the landmark approach (5). The patients were placed in
the supine position, with their arms at the side and head
turned away from the side to be blocked. The lateral border
of the sternocleidomastoid muscle was identified by asking
the patients to raise their head off the table. The needle entry
point was at the posterior border of the muscle, just above
the clavicle, in the parasagittal plane. The needle was directed
towards the floor, looking for paraesthesia. This was followed
by the injection of bupivacaine. The needle was redirected
20° caudad or cephalad in small steps to elicit paraesthesia,
if required.

Blinding

The infusions were prepared by an independent clinician not
involved in the study. The anaesthesiologist performing the
block and observing the patient was blinded to the treatment
group. Neither the patient nor the attending anaesthesiolo-
gist who also collected the data was aware of group allocation.

Parameters of observation

Block characteristics

1. Onset of motor block: The time to reach the modified Bro-
mage score of 2 for the upper limb following bupivacaine
administration.
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2. Onset of sensory block: The time to reach a complete lack

of sensation to cold following bupivacaine administration.

3. Duration of motor block: The time interval between the
onset of motor block to complete regression of the block

(Bromage score of 0).

4. Duration of sensory block: The time interval between the
onset of sensory block to the restoration of sensation to cold.

Motor block was assessed by a modified Bromage scale for
the upper limb: O=normal motor function, 1=ability to
move only fingers and 2=complete motor block with in-
ability to move the elbow, wrist and fingers (6). Sedation
was titrated every 15 min to maintain a Ramsay sedation
score of 3-4 until the end of surgery. The Ramsay seda-
tion scale is as follows: 1=anxious, agitated, restless; 2=co-
operative, oriented, tranquil; 3=responds to commands
only; 4=brisk response to light glabellar tap or loud noise;
5=sluggish response to a light glabellar tap or loud noise
and 6=no response (7).

The regression of block was assessed every 30 min until com-
plete recovery from motor and sensory block was obtained.

Other parameters
Heart rate and mean arterial pressure: Baseline values were
noted and thereafter at every 10 min till the infusion lasted.

Rescue interventions
Rescue interventions were planned for bradycardia, hypoten-
sion and pain:

e Bradycardia (<50 beats per minute): atropine
¢ Hypotension (<20% of baseline value): mephenter-
mine

Statistical methods

Power analysis

The primary outcome variable was the duration of sensory
and motor block. The secondary outcome variables included
haemodynamic parameters. Power Analysis and Sample Size
System (PASS) [NCSS, Utah, USA] version 11 software was

used for the calculation of the sample size, with the results of

Enrolment

Allocation

Allocated to midazolam group
Received midazolam (n=30)

Follow-up

Discontinued intervention
due to
failed block (n=3)

Analysis

Analyzed (n=27)

Assessed for eligibility (n=63)

Randomized (n=60)

(Patient refusal=2, CRF=1)

Allocated to dexmedetomidine Gr
Received dexmedetomidine (n=30)

Discontinued intervention
due to
failed block (n=4)

Analyzed (n=26)

I Figure 1. CONSORT flow diagram of the study patients
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Figure 2. Onset of sensory and motor block in minutes in patients
receiving midazolam (M) or dexmedetomidine (D) sedation

Table 1. Demographic characteristics of patients
receiving midazolam or dexmedetomidine for sedation.
Data are presented as mean+SD

Midazolam Dexmedetomidine
Group (n=27)  Group (n=26)

Age (Years) 42.3+13.6 37.8+12.3
Weight (kg) 57.747.0 59.8+8.4
Gender (M/F) 13/14 14/12
ASA physical status (I/IT) 19/8 20/6

SD: standard deviation; ASA: American Society of Anesthesiology Scores; M: male;
F: female
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Figure 3. Duration of sensory and motor block in minutes in patients
receiving midazolam (M) or dexmedetomidine (D) sedation

Table 2. Block characteristics in patients receiving
midazolam or dexmedetomidine sedation. Data are
presented as mean+SD

Midazolam  Dexmedetomidine
Group (n=27) Group (n=26) Y

Onset of sensory 19.8+1.7 16.6£.1.9  <0.001*
block (min)
Onset of motor 23.6+1.4 19.5+¢2.7  <0.001*
block (min)
Duration of sensory ~ 307.7+46.7 738.4+66.3  <0.001*
block (min)
Duration of motor ~ 268.8+32.7 645.0£106.0 <0.001%

block (min)

*p-value is 0.0001, *p-value is 0.0001, *p-value is 0.0001, “p-value is 0.0001

a prior study (8). With a study power of 80% and alpha error
of 5%, the sample size came to 24 for each group. Consider-
ing dropouts, 30 patients in each group were recruited.

Statistical software

Data were compiled and subjected to statistical analysis using
the Statistical Package for Social Sciences (SPSS Inc.; Version
19.0. Chicago, IL, USA).

Statistical tests

Statistical tests employed were Student’s t-test for age, weight,
onset and duration of motor and sensory blocks and haemody-
namic parameters. Gender and ASA grade data were subjected
to the chi-square test. Data are presented as mean+SD. P-val-
ues of <0.05 were considered to indicate statistical significance.

Results

Sixty-three patients were assessed for eligibility. Two patients
did not give consent for participation, and one was not includ-
ed due to the presence of chronic kidney disease. Sixty patients
were enrolled and randomised to either of the two groups, 30
patients in each. Finally, 27 patients in the midazolam group
and 26 patients in the dexmedetomidine group were analysed,
the rest being excluded due to failed block (Figure 1).

The demographic profile of the patients in the two groups
was comparable (Table 1). The onset of sensory and motor
block was quicker in the dexmedetomidine group than in the
midazolam group (Figure 2). The mean sensory block onset
time was 16.6+£1.9 min in the dexmedetomidine group and
19.8+1.7 min in the midazolam group (p<0.001). The mean
motor block onset time was 19.5+2.7 min in the dexmede-
tomidine group and 23.621.4 min in the midazolam group

(p<0.001) (Table 2).

The duration of sensory as well as motor block was more
prolonged in the dexmedetomidine group than in the mid-
azolam group (Figure 3). The duration of sensory block in
the dexmedetomidine group was 738+66.3 min, whereas in
the midazolam group, it was 307.7+46.7 min (p<0.001). The
duration of motor block in the dexmedetomidine group was
also prolonged; it was 645.0£106.0 min in the dexmedeto-
midine group and 268.8+32.7 min in the midazolam group
(p<0.001) (Table 2).

Haemodynamic parameters, i.c., heart rate and mean arterial
pressure, in both the groups were compared at an interval
of 10 min during maintenance infusion. The baseline values
of mean heart rate were comparable in both groups and re-
mained so during the initial infusion of sedatives and up to
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Figure 4. Mean heart rates (baseline and at 10-min intervals) in pa-
tients receiving midazolam (M) or dexmedetomidine (D) sedation
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Figure 5. Mean arterial pressures (baseline and at 10-min intervals) in
patients receiving midazolam (M) or dexmedetomidine (D) sedation

10 min thereafter. The mean heart rates were found to be
lower in the dexmedetomidine group after 20 min of infusion
until the end of the infusion (Figure 4).

The baseline value of mean arterial pressure was comparable
in both groups and remained so until the end of the infusion

(Figure 5).

Bradycardia was observed in one patient in the dexmedeto-
midine group who was treated with 0.3 mg of intravenous
atropine. Hypotension necessitating the injection of 3 mg of
mephentermine was also observed in one patient in the dex-
medetomidine group.

No episodes of nausea, vomiting, hypoxemia or respiratory
depression were observed in any patient.

Discussion

The quest to find an ideal agent that can prolong the duration
of action of local anaesthetic agents has been going on for a
long time. Sedation during regional blocks is routinely em-
ployed. It would be beneficial if such an agent also prolonged
the duration of block.

The main findings of the present study are that systematical-
ly administered dexmedetomidine (a) shortens the onset of
motor and sensory block, (b) prolongs the duration of motor

and sensory block and (c) does not cause any significant side
effect compared to midazolam sedation during supraclavicu-
lar brachial plexus block.

It has been suggested that the spinal mechanism is the princi-
pal mechanism for the analgesic action of dexmedetomidine,
even though there is clear evidence for the supraspinal and
peripheral sites of action (9). When added as an adjuvant, it
may directly act on the nerve or due to central action after
absorption through the block site into systemic circulation.
Based on these observations, it appears that the central and
peripheral mechanisms were in play in our patients, resulting
in block prolongation.

Seven out of the 60 patients were not evaluated due to block
failure. Lack of ultrasound guidance or a nerve locator can be
attributed to this high rate of procedural failure.

There are very few similar studies, and all except one seem
to have results identical to ours. In a randomised, controlled
study, Kathuria et al. (10) evaluated dexmedetomidine as an
adjuvant to ropivacaine in supraclavicular brachial plexus
block. Perineural addition and intravenous co-administration
of dexmedetomidine both led to a decrease in the onset time
and an increase in the duration of motor and sensory block-
ade. They observed that these effects were more prominent
in patients who had received dexmedetomidine perineurally.
Their conclusion, therefore, was that the action of dexme-
detomidine is probably local rather than centrally mediated.
However, they administered dexmedetomidine infusion over
15 min only, whereas in our study, it was continued until the
end of surgery. Similar to our study, there were no significant
side effects such as excessive sedation, hypotension or brady-
cardia.

Agarwal etal. (11) evaluated the effect of perineural dexmede-
tomidine added to 0.325% bupivacaine compared to that of
bupivacaine solution with normal saline. Perineural dexme-
detomidine as an adjuvant significantly shortened the onset
and prolonged the duration of sensory and motor blockade.

A recent study has suggested that intravenous dexmedetomi-
dine along with ropivacaine interscalene brachial plexus block
prolongs the analgesic duration and reduces opioid consump-
tion without prolonging motor blockade (12).

Rutkowska et al. (8) investigated the effect of dexmedetomi-
dine sedation on brachial plexus block in patients with end-
stage renal disease in comparison to our study that included
only patients with ASA I and II. They used 0.375% bupiva-
caine in their study, whereas 0.5% bupivacaine was used in
our study. They also used midazolam sedation for the control
group. However, the infusion of both study drugs was started
after the establishment of the block, in contrast to our study
where infusions started before block placement.

Rutkowska et al. (8) found that the onset of complete
block was not statistically different. The duration of sensory
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(9.4%3.4 h) and motor block (11.9+3.8 h) was significantly
prolonged, similar to what was observed in our study. Inter-
estingly, they found that motor block outlasted the duration
of sensory block, unlike in our study, where the duration of
sensory block exceeded that of motor block. A longer dura-
tion of motor block than of sensory block is not desirable in
the postoperative period. The authors did not elaborate on
the possible reason for this finding, although they termed it
as surprising as less than 0.5% bupivacaine is less potent in
producing motor block. They also attributed the overall result
of their study to the generalised peripheral analgesic effect of
dexmedetomidine.

We offer some explanation to their interesting findings of more
prolonged motor blockade, which was in contrast to our study,
by highlighting some factors that may have influenced their
study. The patients included in their study had end-stage renal
disease. They were all hypertensive patients receiving various
medications that the authors did not mention.

It is known that hypertension may lead to hypoalgesia, and
lowering of blood pressure does not result in pain percep-
tion changes (13). This state of altered pain perception in the
study patients might have influenced the results. Moreover,
this group of patients might have been on anti-hypertensives
such as clonidine, which is a known drug that increases the
duration of motor and sensory block induced by local anaes-
thetic agents.

It has been proposed that during brachial plexus block, a signifi-
cant duration of motor block outlasting sensory block can be ac-
counted for by the fact that a more rapid vascular uptake of bu-
pivacaine takes place near the more distally innervating sensory
fibres located in the core of the nerve (14). As intraneural blood
vessels pass from the mantle to the core, they become more
branched, offering a larger surface area for drug absorption.
Patients with end-stage renal disease receive various anti-hyper-
tensive medications that may cause peripheral vasodilatation,
which, in turn, may lead to a more rapid uptake of bupivacaine
from the core. The end result was a prolonged duration of motor
block that outlasted the duration of sensory block.

Dexmedetomidine infusion resulted in stable haemodynamic
parameters without significant side effects. This was in agree-
ment with the findings of other studies where dexmedetomi-
dine was found to be a valuable addition for sedation in pa-
tients undergoing upper limb surgeries under brachial plexus

block (15, 16).
Conclusion

Our study confirms that the onset of sensory and motor
blockade is shortened and the duration of sensory and mo-
tor blockade is prolonged by the intravenous co-administra-
tion of dexmedetomidine during bupivacaine brachial plexus
block in ASA T and II patients. However, one limitation of
this study was that the sample size was relatively small.
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