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ABSTRACT

Aims: The aim was to assess the effectiveness of adding either dexamethasone or
midazolam in comparison with epinephrine addition to 0.5% bupivacaine in supraclavicular
brachial plexus block. Settings and Design: This is a prospective randomized controlled
observer-blinded study. Subjects and Methods: This study was carried out in Tanta
University Hospital on 60 patients of both sexes; American Society of Anesthesiologists
physical Status | and Il, age range from 18 to 45 years undergo elective surgery to upper
limb. All patients were anesthetized with ultrasound guided supraclavicular brachial
plexus block and randomly divided into three groups (each group 20 patients) Group E
(epinephrine): 30 mL bupivacaine 0.5%with 1:200,000 epinephrine (5 ug/mL). Group
D (dexamethasone): 30 mL bupivacaine 0.5% and dexamethasone 8 mg. Group M
(midazolam): 30 ml bupivacaine 0.5% and midazolam 50 ug/kg. The primary outcome
measures were onset and duration of sensory and motor block and time to first analgesic
request. Statistical Analysis Used: The windows version of SPSS 11.0.1 (SPSS Inc.,
Chicago, IL, USA) was used for statistical analysis. Data were presented in form of
mean = standard deviation multiple analysis of variance (ANOVA) was used to compare
the three groups and Scheffe test was used after ANOVA. Power of significance P < 0.05
was considered to be statistically significant. Results: Onset of sensory and motor block
was significantly rapid (P < 0.05) in Groups D and M in comparison with Group E. Time
of administration of rescue analgesic, duration of sensory and motor block showed
significant increase (P < 0.05) in Group D in comparison with Group M which showed
significant increase (P < 0.05) in comparison with Group E. Conclusions: In comparison
with epinephrine and midazolam addition of dexamethasone to bupivacaine had rapid
onset of block and longer time to first analgesic request with fewer side-effects.
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INTRODUCTION

There are many approaches to the brachial plexus block
have been described, but the supraclavicular approach is
the easiest and appropriate method for anesthesia and

Supraclavicular nerve block is good alternative to general
anesthesia for upper limb surgery. This avoids the untoward
effects of general anesthetic drugs and upper airway
instrumentation. It achieves complete muscle relaxation,
intraoperative hemodynamic stability, and postoperative
analgesia.l'
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management of perioperative pain in surgery below the
shoulder joint.”

Bupivacaine used frequently for supraclavicular nerve block
as it has long duration of action from 3 to 6 h. Adjuncts
to local anesthetics for brachial plexus block may enhance
the quality and duration of analgesia.P’!

Brachial plexus blockade reduces pain, but still with short
duration and the challenge remains to increase the duration
of analgesia with decreasing side-effects.!

Different additives have been used to prolong regional
blockade and shorten the onset times of blocks.
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Vasoconstrictor was used to constrict vessels, thereby
reducing vascular absorption of the local anesthetic.
Additives such as opioids, clonidine, verapamil, etc.,
were added to local anesthetics, but the results are either
inconclusive or associated with side-effects.F!

Steroids have powerful antiinflammatory as well as analgesic
property and were used intrathecally with no evidence
suggesting neuritis when given in low concentration.!

Also midazolam, a water-soluble benzodiazepine, is known
to produce antinociception and enhance the effect of local
anesthetics when given epidurally or intrathecally.”

The purpose of this study was to assess the effectiveness
of adding ecither dexamethasone or midazolam in
comparison with epinephrine addition to 0.5% bupivacaine
in supraclavicular brachial plexus block.

SUBJECTS AND METHODS

This is a prospective randomized controlled observer-
blinded study conducted at Tanta University Hospital and
carried out on 60 adult patients of both sexes during the
period from April 2010 to February 2012 after approval
by the Hospital Ethical Committee.

Inclusion criteria are American Society of Anesthesiologists
physical Status I-1I and age between 18 and 45 years.

Exclusion criteria are known allergy to local anesthetic
agents or narcotics, coagulation disorders, ASA physical
status of more than II, history of a major psychiatric
disorder, chronic pain syndrome, diabetic patient,
pregnancy, history of substance abuse, and current opioid
use. Patients were provided with complete information
about the techniques of anesthesia and analgesia. All
included participants were asked to take part in the study
by the study personnel soon after admission to the ward
and a written informed consent was obtained from each
patient. Patients were randomly allocated to three groups
of 20 patients each.

Patients were connected to the monitor include pulse
oximeter, electrocardiogram and noninvasive blood
pressure (BP). Patients were connected to nasal prong at
3 L/min. Intravenous access was secured, lactated ringer
started at rate 10 mL/kg intravenous (IV).

Patient in semi-sitting position (the head of the bed raised
about 45°) with head tilted to the opposite side of injection
site. The skin was cleaned with chlorhexidine solution. The
ultrasound transducer (high frequency linear 13-6 MHz, 38
mm broadband linear array [SonoScape SSI 6000 Chinal)
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was inserted into a sterile sheath. A thin layer of sterile
gel was placed between the draped ultrasound transducer
and the skin. Probe is applied parallel to the clavicle in the
supraclavicular fossa. At this location, the subclavian artery
is seen beating above the first rib; it cannot be compressed
as opposed to the vein. The rib is bright and pleura are seen
on each side of the rib. The brachial plexus is lateral to the
subclavian artery with honeycomb appearance. A volume
of 2 mL lignocaine 2% was infiltrated subcutaneous before
the block (24-G needle Masco Mid Co., Cairo, Egypt).
An 18-G tuohy needle (Perifix, B Braun, Melsungen AG,
Germany) is advanced in plane under direct visualization
toward the plexus sheath till its puncture and start injection.
The injected volume gently expands the connective tissue
surrounding the nerves, which is called hydro dissection.
This allows a clear path for the needle, decreasing the
chance of nerve damage by the needle. Another injection
site is at the angle between the first rib and the subclavian
artery. Aspiration done every 3-5 mL during injection to
prevent vascular injection the end of the injection was
considered time 0.

Patients were randomly divided into three groups (each

group 20 patients) using closed sealed envelope, according

to drugs injected into:

e Group E (epinepherine): 30 mL bupivacaine 0.5%with
1:200,000 epinepherine (5 pug/mL).

*  Group D (dexamethasone): 30 mL bupivacaine 0.5%
+ dexamethasone 8 mg.

*  Group M (midazolam): 30 mL bupivacaine 0.5% +
midazolam 50 ug/kg.

The following parameters were measured

Onset of sensory block

It was defined as the time taken from the end of the
injection to the first dull response to pinprick in the
distribution of any of the three sensory nerves in the hand.

After injection, patients were assessed for sensory blockade
by using pinprick. The palmar surfaces of the index and
little finger were used to test the median and ulnar nerve
in the hand, respectively. The dorsal surface of the thumb
was used to test the radial nerve. Sensory characteristics
of the block were assessed using response to pinprick to
23-G hypodermic needle.!"”

Sensory score

* 0 normal sensations to pin prick.
e 1 dull response to pin prick.

* 2 no response to pin prick.

Onset of motor block
e from end of injection until onset of complete loss of
the motor power.
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e Patients with inadequate blockade requiring
supplementation were excluded from the study.

e The end of the injection was considered time 0 to be
successful if it occurred within <30 min.

*  Motor block was assessed by asking the patient to
adduct the shoulder and flex the fore-arm and hand
against gravity. Motor characteristics of block were
assessed using Bromage 3-point scale.”

Motor score

* 0 normal motor functions with full flexion and
extension elbow, wrist, and fingers.

* 1 decreased motor strength with ability to move fingers
only.

* 2 complete motor blockade with inability to move
fingers.

Duration of sensory block (the time taken between injection
of the drug and appearance of pain requiring analgesia)
duration of motor block (time taken between injection to
complete return of motor power) were recorded.

Sedation score was assessed by using the sedation score.

1. Awake and alert;

2. Sedated, responding to verbal stimulus.

3. Sedated, responding to mild physical stimulus.

4. Sedated, responding to moderate or severe physical
stimulus.

Pain was assessed using the visual analog scale (VAS)
where zero (0) represented no pain and 10 meant the worst
possible pain.P! Postoperative rescue analgesic in form of
paracetamol 30 mg/kg IV if VAS (4-6) or pethidine 30
mg IV if VAS >6.

Hemodynamic variables (heart rate [HR], mean arterial
pressure [MAP], and oxygen saturation).

Neurologic assessment (sensory and motor), hemodynamic
variables (HR, MAP, and Sa0,), analgesia with VAS and
sedation scores were recorded at 1, 3, 5, 10, 15, 20, 30 and
45 min, then houtly up to 6 h, 2 houtly up to 16 h and 4
hourly until 24 h.

Any adverse effects such as nausea, vomiting, dizziness...
etc. Specific questions were asked about any residual
numbness, discomfort, and pain.

In addition, overall patient satisfaction with analgesia was
assessed by a second anesthesiologist on postoperative
day 1 by the use of a 4-point verbal scale ranging from
very satisfied to very dissatisfied (1: Very dissatisfied,
2: Dissatisfied, 3: Satisfied, 4: Very satisfied).”!
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Statistical analysis used
Sample size calculation was performed before patient
recruitment. Based on a previous study.!'”

The windows version of SPSS 11.0.1 (SPSS Inc., Chicago,
IL) was used for statistical analysis. Data were presented
in form of mean * standard deviation multiple analysis
of variance (ANOVA) was used to compare the three
groups and Scheffe test was used after ANOVA. Power
of significance P < 0.05 was considered to be statistically
significant.

RESULTS

The demographic data showed insignificant differences
(P > 0.05) between the three groups. Onset of sensory
and motor block were significantly rapid (P < 0.05) in
Groups D and M in comparison with Group E. Time of
administration of rescue analgesic, duration of sensory and
motor block showed significant increase (P < 0.05) in Group
D in comparison with Group M which showed significant
increase (P < 0.05) in comparison with Group E [Table 1].

Sedation scores were higher in Group M compared to
Groups E and D (P < 0.05) as patients in Groups E and
D were all awake (score 1) throughout the procedure time,
while in Group M, five patients at 10 min, seven patients
at 20 min and eight patients at 30 min were sedated and
responded to verbal stimulation (score 2). Score 2 was the
highest sedation in Group M and no patient had sedation
score of 3 or more that required airway assistance.

In comparison with groups E and M, Group D showed
significant decrease (P < 0.05) in postoperative VAS pain
scores 12 and 24 hours postoperatively [Table 2].

Hemodynamic variables that is, HR, mean BP, and oxygen
saturation were comparable between groups and did not
change significantly in the perioperative period. No adverse
event was encountered in the three groups of patients.

VAS: Visual analog scale *Indicates statistical significance in
comparison with Group E; “Indicates statistical significance
in comparison with Groups E and M.

DISCUSSION

Significant decrease

Ultrasound guided supraclavicular brachial plexus block is
a safe reliable anesthetic technique for upper limb surgery
with less complication. It provides ideal surgical condition
with stable hemodynamic, decreases vasospasm, edema,
postoperative pain, and help eatly ambulation."”
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Table 1: Demographic data, onset and duration of sensory and motor block, sedation score,

overall patient satisfaction with analgesia

Variables Group E (n = 20)

Age (years) 26.4%7.8
Weight (kg) 6918.2
Duration of surgery (min) 77.1£20.1
Onset of sensory block (min) 23.2%3.9
Duration of sensory block (h) 7.3t2.6
Onset of motor block (min) 20.843.2
Duration of motor block (h) 8.5+1.8
Time to first analgesic request (VAS >4) (h) 8.1+2.2
Sedation score 1+0
Overall patients satisfaction for 3.13+0.6

postoperative pain

F-value and P-value
F=6.4
P=0.5

Group D (n =20) Group M (n =20)

25.8+8.1 27.3+8.3

73.7+7.2 68.7x9.7 F=0.77
P=0.3
F=0.06

P=0.2

72.5%30.3 72.2£30.5

10.4+4.2% 11.5+1.6% F=85.27
P=0.000
D=M<E
19.4+2.2%% 13.2+2.6% F=119.6
P=0.000
D>M>E
F=69.4
P=0.000
D=M<E

F=309.6

11.4#3.6% 9.5+2.9%

20.2+1.5%# 12.2+1.2%

P=0.000

D>M>E
22.721.9%# 14.1£2.4% F=227.3
P=0.000
D>M>E
1+0 2.4+0.48% F=170.13
P=0.000
M>D=E
F=3.47
P=0.04

D>E=M

*Indicates statistical significance in comparison with Group E; #Indicates statistical significance in comparison with Groups E and M. =: Insignificant change; >: Significant

increase; <: Significant decrease

Table 2: Postoperative pain VAS

Postoperative  Group E Group D Group M Fvalue &
time (n=20) (n=20) (n=20) P value
1**h o o ¢} —
6™ h o o o —
12" h 6.1+1.2 o 3.220.8* F=4.6
P<o0.0001
D<M<E
24" h 5.8+0.9  2.14*0.7*%# 4.14+1.3% F=5.3
P<0.002
D<M<E

VAS: Visual analog scale *Indicates statistical significance in comparison with
Group E; #Indicates statistical significance in comparison with Groups E and M
<: Significant decrease

A mixture of bupivacaine and lignocaine provides better surgical
condition, but the analgesic time is rarely longer than 6 h.

In this study, we assess the effectiveness of adding ecither
dexamethasone or midazolam in comparison with epinephrine
addition to 0.5% bupivacaine in supraclavicular brachial
plexus anesthesia for management of the postoperative pain.

Saudi Journal of Anesthesia

The major findings of this study is that onset of sensory
and motor block was significantly rapid (P < 0.05) in
Groups D and M in comparison with Group E. Time of
administration of rescue analgesic, duration of sensory
and motor block showed significant increase (P < 0.05)
in Group D in comparison with Group M which showed
significant increase (P < 0.05) in comparison with Group E.

Steroids are very potent antiinflammatory and
immunosuppressive agents. Perineural injection was
found to be safe, devoid of potential adverse effects and
may affect postoperative analgesia. Dexamethasone is a
synthetic glucocorticoid, preferred because it is highly potent
antiinflammatory, about 30 times as potent as hydrocortisone
and without any mineralocorticoid activity.!"

Dexamethasone is also known to reduce postoperative
nausea and vomiting through its antiinflammatory effect.!"”

Dexamethasone prolonged duration of block through local
action mediated through glucocorticoid receptors. When
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steroid alone is used in regional blocks, the blockade is
not produced. Steroids might exert this effect by altering
the function of potassium channels in the excitable cells;
bind to intracellular receptors and modulate nuclear
transcription.'>!4

Movafegh et al. in their study they found that addition
of dexamethasone to lignocaine prolongs duration of
analgesia significantly without any change in onset time.["

While in study of Shrestha e a/. found that addition of
dexamethasone as adjuvant to mixture of local anesthetics
in supraclavicular block had significant early onset and
longer duration of analgesia.'’

Dexamethasone had safety profile in spite of sample
sizes in most studies are insufficient to detect rare
outcomes and most studies did not follow patients for
weeks after surgery. No trial has reported neurotoxicity.
In the study of Cummings e/ a/. on 108 patients given
dexamethasone for interscalene nerve block without
any adverse effect.!"”

Animal studies demonstrate no long-term changes in nerve
structure or function after local steroid administration.
Toxicity attributed to corticosteroids may be due to the
particulate nature or vehicle used in different steroid
preparations — neither of which applies to the formulation
of dexamethasone (dexamethasone sodium phosphate)
used in this study and many other studies.!"

Researchers showed axonal gamma-aminobutyric acid
(GABA-A) receptors in brachial plexus and peripheral
nerve trunks. Various studies in animals and human have
demonstrated the antinociceptive action of benzodiazepines
when used intrathecally mediated by GABA receptor, opioid
receptot, and benzodiazepines receptor in spinal cord.!"”

Administration of opioid antagonist naltrindole acts on
d-receptors and suppresses the antinociceptive effect
of intrathecal midazolam, suggesting that intrathecal
midazolam is responsible for the release of an endogenous
opioid acting at spinal d-receptors.*!

Animal studies have shown midazolam had no damage to
the spinal cord, nerve roots, or meninges.*!

Mahajan e al. observed that in bupivacaine midazolam
group there were clinically and statistically prolonged
postoperative analgesic effects in caudal block.™

Giileg ¢ al. found that bupivacaine midazolam providing
prolonged postoperative analgesia in comparison with
bupivacaine-morphine combination in caudal block.!
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In this study, sedation scores were higher in Group M
compated to Groups E and D, this could be due to systemic
absorption of the drug (midazolam) and its effect on
central nervous system to produce sedation.” Though
mean sedation score in Group M was higher as compared
to Groups E and D, patients sedation in Group M was not
clinically significant. The highest sedation score was 2 that is,
the patient was sedated and responding to verbal stimulus. No
patient had airway compromise or required airway support.

In this study, BP, HR and oxygen saturation remained stable
throughout the procedure and postoperatively as they did
not differ significantly during the study period. These
results are in agreement with those obtained by Laiq ¢f /P!

CONCLUSION

In comparison with epinephrine and midazolam addition
of dexamethasone to bupivacaine had rapid onset of
block and longer time to first analgesic request with fewer
side-effects.
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