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ABSTRACT
Background: Application of supraclavicular block generally comprises elbow, forearm, and 
hand surgery. Tramadol and dexamethasone were tested and compared in the current study as 
adjuvants to levobupivacaine in the supraclavicular block.
Patients and Methods: 60 ASA Grade I and II patients of either sex, older than 18, participated 
in the current study. Two groups of patients were created: Group D (n = 30), who received 30 ml 
of 0.5% levobupivacaine and 2 ml of dexamethasone (8 mg). 30 ml of 0.5% levobupivacaine 
and 2 ml of 5% tramadol (100 mg) were given to Group T (n = 30). Statistics were used to 
compare the two groups.
Results: The tramadol group required substantially less time (13.4 ± 2.6 h) than the dexametha
sone group (15.3 ± 2.8 h) for the first rescue analgesia request (P-value = 0.009). Within the first 
24 hours following surgery, the mean total dose of rescue analgesia was considerably lower in 
group D (36 ± 12.2 mg) than in group T (44 ± 15.2 mg, P-value = 0.029). Group D had no side 
effects and considerably higher patient satisfaction (P = 0.042).
Conclusion: When levobupivacaine was used with dexamethasone in a supraclavicular bra
chial plexus block for forearm fractures, it worked better as an adjuvant than tramadol. Sensory 
and motor blockage, a quicker onset and longer duration of analgesia, and higher satisfaction 
levels were all present.
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1. Introduction

Brachial plexus nerve blocks (BPBs) offer greater 
analgesia and lower the need for opioids during 
upper extremity surgery [1].1 The effects of single- 
injection brachial plexus nerve blocks invariably wear 
off many hours after the surgical insult’s moderate to 
severe pain is revealed. Although recent research has 
shown that analgesic duration can be equivalently 
achieved with doses as low as 5 ml, efforts to extend 
the duration of brachial plexus nerve blocks by increas
ing local anesthetic dose are constrained by their small 
therapeutic window. They may even be ineffective 
[2–4].

Commercial preparations of levobupivacaine have 
lower toxicity than bupivacaine and are a racemic mix
ture of its two enantiomers, levobupivacaine, S (-) iso
mer, and dextro-bupivacaine, R (+) isomer, are 

available. It has been demonstrated that the levorota
tory isomers have a safer pharmacological profile with 
fewer deleterious cardiac and neurological effects [5].

Placement of indwelling perineural catheters to 
allow prolonged infusion or the co-administration of 
adjuvants such as epinephrine, two agonists (i.e., clo
nidine and dexmedetomidine), midazolam, or dexa
methasone are methods to extend brachial plexus 
nerve blocks analgesia past the pharmacological dura
tion of the local anesthetic used [6–8].

A peripheral nerve block is more effective and lasts 
longer when dexamethasone is used. This is supposed 
to be accomplished by lowering ectopic neuronal fir
ing, attenuating the release of inflammatory media
tors, and blocking the release of nociceptive C-fibers 
via potassium channels [9–14].

Tramadol is a special type of opioid that inhibits 
pain in two ways, one mediated by the receptor and 
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1WHAT IS KNOWN? The co-administration of dexamethasone with local anesthetics into the supraclavicular block has decreased postoperative analgesic 

requirements and has a significant analgesic effect. These advantages of dexamethasone over other adjuvants indicate the need for further studies of the 
utility of dexamethasone in postoperative analgesia. 

WHAT IS NEW? The ultrasound-guided supraclavicular block effectively provides postoperative analgesia in upper limb surgery patients. Using a mixture 
of local anesthetic and dexamethasone provides better analgesia than tramadol. dexamethasone as an adjuvant to levobupivacaine to perform the 
ultrasound-guided supraclavicular block was found to be superior in providing longer duration to the first analgesic request, lower analgesic 
requirement, and lower pain scores.
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the other by the activity of the α 2-adrenergic and 
serotoninergic systems [15,16]. Tramadol suppresses 
the descending pain pathways by acting on monoa
mine receptors, which block nociceptive transmission 
at the spinal level [17]. By inhibiting K+ channels, 
tramadol also has local anesthetic effects [14]. The 
effects of tramadol as a local anesthetic adjuvant in 
brachial plexus block have been extensively studied 
[18]. The current study assessed and compared 
Dexamethasone versus tramadol as adjuvants to levo
bupivacaine in the supraclavicular block.

2. Patients and methods

This randomized, prospective, double-blind compara
tive study received ethical approval from the Medical 
Research Ethics Council of the Faculty of Medicine (IRB 
17,101,156). The research was done between the first of 
April 2020 and the last day of December 2020. It fol
lowed the principles of the Helsinki Declaration and was 
tracked on ClinicalTrials.gov (NCT0455188). All partici
pants in this study don’t pay any charge for their med
ical services. The quality of care received by patients 
who declined to participate in the trial was unaffected. 
All patients provided informed written consent, and 
data confidentiality was maintained throughout the 
study. After describing the study’s purpose and introdu
cing itself to each participant, the researcher asked them 
to participate. All patients were given thorough expla
nations of the study’s goals, anticipated advantages, 
complications, and disadvantages of the intervention. 
The entire project was conducted with the utmost ethi
cal attention.

Sixty patients (older than 18 years) of both sexes, 
ASA I-II with forearm fractures scheduled for internal 
fixation. Patients with coagulopathy or who were tak
ing anticoagulants, infections near the site of the nee
dle insertion, BMI >40 kg/m2, Significant organ 
dysfunction, drug, or alcohol abuse, neurological or 
neuromuscular diseases, patients with a history of epi
lepsy, any psychiatric conditions that might affect per
ception and assessment of pain, patient refusal, and 
patients with known allergies to a drug used in the 
study were excluded.

Before surgery, patients were instructed to assess their 
pain level using the Visual Analog Scale (VAS), which 
ranges from 0 to 10 and measures acute postoperative 
pain [19].

3. Randomization and blindness

Patients were randomly allocated using a computer- 
generated randomizer program into one of 2 groups.

3.1. Group (D)

30 patients (dexamethasone group):

The patient received (30 ml) of 0.5% levobupiva
caine plus (2 ml) 8 mg of dexamethasone.

3.2. Group (T)

30 patients (tramadol group):
The patient received (30 ml) of 0.5% levobupiva

caine plus (2 ml) of 5% tramadol.
To avoid bias, infiltrate a total volume of 32 ml in 

each group.
A researcher not included in the intervention and 

patient observation prepared the research medica
tions in a similar syringe. The syringe codes were kept 
in opaque envelopes with numbers from 1 to 60. The 
codes on the envelopes were only accessible to one 
anesthesiologist who packaged the envelopes, and he 
was not a study participant. All trial participants must 
know their group status, including the patients and the 
researchers who provided postoperative care.

The patients were positioned supinely in the oper
ating room, and an 18-gauge catheter was put intra
venously in the dorsum of the contralateral hand. 10  
ml/kg of lactated ringer solution was administered 
intravenously over 10 minutes before the start of the 
supraclavicular block. The standard monitoring techni
ques included electrocardiography, non-invasive 
blood pressure, oxygen saturation, respiration rate, 
and temperature. By injecting 1–2 mg of midazolam, 
all groups were administered pre-emptive conscious 
sedation.

4. Study protocol

The supraclavicular block was carried out under ultra
sound guidance using a linear multi-frequency 6–13  
MHz transducer scanning probe and the Mindray 
Enterprise 8000. Sono Plex Stim canula (PAJUNK) with 
an echogenic needle of 22 gauge and 60 mm length 
was employed.

The ultrasound machine was on one side, while the 
anesthesiologist was behind the patient’s head. 
Without a pillow, the patient’s head was directly on 
the operation table, facing the opposite direction. The 
patient’s jaw was being pressed by the hand carrying 
the probe. The coronal oblique plane of the supracla
vicular fossa received the probe. The lateral side was 
used to insert the needle. It was possible to identify the 
pulsing hypoechoic supraclavicular artery. The bed’s 
head was slightly lifted to allow for a small amount of 
shoulder flexion and opening of the supraclavicular 
joint. The pleura and first rib could be seen because 
of the probe’s position. The subclavian artery is gen
erally surrounded by a collection of hypoechoic circu
lar formations that look like a bunch of grapes and are 
superior and posterolateral to the subclavian artery, 
typically representing the nerve structures (trunks or 
divisions).
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After sterilization and local anesthetic infiltration, 
the needle was advanced longitudinally to the ultra
sound probe (in-plane approach); the shaft and the 
tip could be seen up until the commencement of 
sensory and motor blockade; sensory blockade of 
the circumflex, musculocutaneous, and radial cuta
neous nerves of the arm was assessed every 5  
minutes.

It was recorded when the medicine was injected. 
Patients were assessed every two minutes until the 
sensory and motor blocks were formed. Patients 
who did not have complete sensory or motor 
blockade after 45 minutes were removed from the 
research, and the attending anesthesiologist 
decided to provide additional anesthetic care. The 
sensory block was demonstrated by the loss of 
cold sensation in all dermatomes supplied by the 
brachial plexus when cotton was drenched in 
ether.

Patients were asked to elevate their arms (circum
flex nerve), abduct, or adduct their thumbs (radial/ 
ulnar nerve), oppose their thumbs (median nerve), 
and flex their forearms on their arms (musculocuta
neous nerve) to test for motor block (musculocuta
neous nerve). Patients were regarded to have 
a complete motor block when they could not actively 
raise their hands or move them. This moment was 
documented and recorded as the beginning of the 
motor blockade. If required, fentanyl I.V. incremental 
boluses were added to the intraoperative analgesia 50 
ug up to a 100 ug maximum dose. The supraclavicular 
block was considered unsuccessful if a patient required 
more than 100 ug of fentanyl to complete the surgery. 
If fentanyl augmentation wasn’t enough to finish the 
procedure, propofol intravenously was used to admin
ister general anesthesia (GA): Laryngeal mask airway 
and infusion. Those patients with unsuccessful blocks 
were excluded from the study.

After finishing the surgery, the patient was trans
ferred to the post-anesthesia care unit (PACU), 
where visual analog scale (VAS) scores were used 
to quantify block regression and postoperative pain 
(ranging from 0 = no pain to 10 = the worst pain 
imaginable). Upon arrival at the PACU (time 0), the 
VAS score was assessed every hour for the following 
two hours. And then every two hours for the follow
ing 12 hours, and then every six hours up to 24  
hours postoperatively in the ward. Rescue analgesia 
of 30 mg of ketorolac IV was administered at the 
patient’s request or when the VAS was above 4. 
The time it lasted before the first rescue analgesia 
was recorded.

For 24 hours after surgery, a nurse in the ward was 
also blinded to the drug administered; the patients 
were monitored for any adverse symptoms like prur
itus, nausea, vomiting, hypotension, bradycardia, 
drowsiness, and neurologic abnormalities.

A 5-point Likert scale was used to evaluate patient 
satisfaction with the effectiveness of supraclavicular 
block, with 1 representing total dissatisfaction and 5 
representing perfect satisfaction [20].

The patients were returned home when pain-free 
and had no residual motor or sensory block. A second 
anesthesiologist in the PACU performed 
a postoperative assessment that was blind to the med
icine administered, as was a nurse in the ward.

Length of analgesia was defined as the interval from 
the commencement of the sensory blocking, the 
patient’s pain score (VAS) reaching higher than four, 
and the delivery of rescue analgesia. Motor recovery 
was measured by the patient’s ability to squeeze the 
examiner’s hand.

5. Outcomes

The primary outcome was the first postoperative request 
for analgesia following surgery, or more specifically, the 
time from the supraclavicular injection to the first rescue 
analgesic. The secondary outcomes were the secondary 
outcomes of the length of effective analgesia, the time 
needed to establish sufficient motor and sensory block, 
the total amount of analgesia needed, the frequency of 
intraoperative hemodynamic changes, and side effects 
of itching, hypotension, nausea, and vomiting.

5.1. Power of the study

The time to the first analgesic request was the study’s 
primary outcome. Based on a preliminary analysis with 
T-tests and the G-Power calculator 3.1.9.7, a total sam
ple size of 52 patients (26 in each group) would be 
sufficient for statistical testing. - Means: Difference 
between two independent means (two groups), with 
an effect size of 0.7, power of 0.8, and one-tailed type 
I error of 0.05. Four additional participants were added 
to each group to prevent patient dropout.

6. Statistical analysis

SPSS (statistical software for social science; SPSS Inc., 
Chicago, IL, USA) version 22 was used for all statistical 
calculations. Data were statistically represented as 
median and range when they were not normally dis
tributed, mean and standard deviation (SD), frequen
cies (number of cases), and relative frequencies 
(percentages), as appropriate. The Mann-Whitney 
U test for non-normally distributed data and 
a student t-test for normally distributed data were 
used to compare quantitative variables. The Fisher’s 
exact or chi-square tests were used to compare cate
gorical variables. Statistics were considered significant 
for P values < 0.05.
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7. Results

Sixty-one cases were randomly assigned to receive 
either Dexamethasone (n = 31) or Tramadol (n = 30), 
and finally, each arm had 30 cases (Figure 1). Seventy- 
two patients were eligible for inclusion in the current 
study; 11 instances were refused participation in the 
current investigation (Figure 1).

Age, gender, height, weight, ASA class, type, and 
length of surgery did not significantly differ between 
the two groups; neither did their height or weight 
(Table 1).

Hemodynamics: The mean arterial pressure (MAP), 
mean heart rate (HR), and mean oxygen saturation 
(SpO2) were not significantly different across the 
groups at any point during the study (data not 
presented).

The time to reach the motor block was significantly 
faster in the dexamethasone group (p = 0.000), and the 
time to the onset of the sensory block was significantly 

slower in the dexamethasone group (p = 0.006). The 
mean duration time of analgesia in Group D was 16.3  
± 0.75 hr., and in Group T was 13.8 ± 0.76 hr. This dif
ference was statistically significant (P < 0.001) (Table 2).

Postoperative pain profile: The dexamethasone 
group consumed significantly less rescue analgesia 
overall in the first 24 hours postoperatively than the 
tramadol group, and the mean time to first request for 
IV ketorolac rescue analgesia was significantly longer 
in the dexamethasone group (15.3 ± 2.8) than in the 
tramadol group (13.4 ± 2.6; p = 0.009) (p < 0.05) 
(Figure 2).

In Group D, 27 patients did not experience any side 
effects, compared with 16 patients in Group 
T. Sedation was much more frequent in Group T than 
in Group D. Still, no other side effects showed 
a significant difference between the two groups. 
None of the patients complained of neurological pro
blems. (Figure 3).

Eligible cases = 72

11 cases; Refused to 
participate.

61 cases agreed to

Randomized to receive Tramadol (n 
= 30)

Shifted to general anesthesia 
(n=0)

Randomized to receive 
Dexamethasone (n = 31)

Shifted to general anesthesia 
(n= 1)

Analyzed (n = 30) Analyzed (n = 30)

Follow up.

Analysis

Allocation

Enrollment

Figure 1. Study flow chart.

Table 1. Demographic data, type, and duration of surgery.
Variable Tramadol group (n = 30) Dexamethasone group (n = 30) p-value

Age (y) 33.17 ± 11.40 34.67 ± 12.28 0.627
Height (cm) 169.73 ± 4.7 170.33 ± 4 0.600
Weight (kg) 79.33 ± 9.6 83.13 ± 9.8 0.135
Sex M/F 19/11 21/9 0.584
ASA class I/II 24/6 23/7 0.754
Duration of surgery (min) 79.80 ± 4.37 78.47 ± 5.11 0.091
Type of surgery: 

Open reduction and internal fixation with plates and screws/with rods
17/13 15/15 0.605
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Table 2. Comparison of sensory and motor blockade (minutes), time of first rescue of analgesia (hours), total consumption, and 
numbers of patients’ requests for rescue analgesia between both studied groups.

Variable Tramadol group (n = 30) Dexamethasone group (n = 30) P value

The onset of Sensory Blockade (min) 6.6 ± 1.4 5.4 ± 1.9 0.006*
The onset of Motor Blockade (min) 15.9 ± 2.9 12.5 ± 3.2 0.000*
Motor block duration (hr.) 11.7 ± 1.19 14.6 ± 0.79 0.000*
Sensory block duration (hr.) 13.8 ± 0.76 16.3 ± 0.75 0.000*
Time of the first rescue of analgesia (hour) 13.4 ± 2.6 15.3 ± 2.8 0.009*
Total consumption of ketorolac (mg) 44 ± 15.2 36 ± 12.2 0.029*
No. of patients’ requests for rescue analgesia 

Once 
Twice

17 
13

25 
5

0.024*

0.000

1.000

2.000

3.000

4.000

5.000

6.000

Ti
m

e

VAS

Group T Group D

Figure 2. The mean post-operative VAS score among both studied groups.

Figure 3. Comparison of postoperative complications between both studied groups.
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Regarding patient satisfaction, the “Likert scale” 
showed that 96.6% of the dexamethasone group and 
86.6% of the tramadol group were pleased (extremely 
satisfied, satisfied, or neutral), respectively (Table 3).

8. Discussion

In this study, we conducted ultrasound-guided supra
clavicular block on patients undergoing upper limb 
surgery. We have compared tramadol and dexametha
sone as adjuvants to levobupivacaine to perform the 
ultrasound-guided supraclavicular block. We studied 
the onset of sensory and motor blockade, analgesia 
duration, and motor blockade duration. The supracla
vicular block provides anesthesia for entire upper limb 
procedures consistently. When it is performed at the 
division level of the brachial plexus and with high 
volume, the trunk level of the plexus may also be 
blocked in this approach. According to one study, 
ultrasound-guided supraclavicular block prolongs 
analgesia more than landmark-guided block because 
it enables more precise drug deposition nearer to the 
nerve fibers [21].

According to our research, adding dexamethasone 
to LA for a supraclavicular block significantly improved 
postoperative analgesia duration, pain scores, and 
analgesic use.

It is thought that glucocorticoids cause modest local 
vasoconstriction, which could limit the absorption of 
local anesthetics, lengthen the time the local anes
thetic spends in touch with the nerve, and lengthen 
the period the sensory block lasts. Another hypothesis 
proposes that a rise in the activity of potassium chan
nel inhibitors on nociceptive C fibers mediates dexa
methasone’s analgesic effects. However, other authors 
suggest that its analgesic impact is primarily or solely 
systemic [22].

Contrary to Choi et al. investigation, perineurally 
given dexamethasone was added to LA extended 
motor block recovery following brachial plexus block 
[6]. Moreover, we discovered that dexamethasone 
administration extended the recovery of both sensory 
and motor blockages.

Neurological side effects from the brachial plexus 
block procedure, such as respiratory distress and 
Horner’s syndrome, have been reported [23]. Many 
investigations supported the safety of perineural dex
amethasone injection by demonstrating that it did not 

result in the onset of Horner’s syndrome, nausea, 
vomiting, numbness/tingling, respiratory distress, or 
any of these other side effects [24,25].

Moreover, we discovered that administering peri
neural dexamethasone for brachial plexus blocks did 
not prevent the emergence of these effects.

Dexamethasone is now the most effective adjuvant 
treatment for extending the time sensory blocks last, 
exceeding clonidine, epinephrine, and midazolam 
[26,27]. Moreover, its safety profile is promising, with 
a low risk of neurotoxicity. Perineural use in diabetic 
patients does not significantly change blood glucose 
levels. Hyperglycemia induced by steroids has only 
been confirmed in high-dose regimens of intravenous 
dexamethasone [28].

In our investigation, neither dexamethasone nor tra
madol-related neurotoxicity was evident in the patient’s 
signs or symptoms. However, the sample size required 
to be expanded to detect unusual findings, and 
patients were not followed up after the last surgeon 
follow-up assessment date, which was seven days.

Regarding PONV, studies have indicated that this 
complication is diminished in patients for whom dex
amethasone was used as a perineural adjuvant after 24 
postoperative hours [9,28]. Although Group D had 
a decreased incidence of PONV in the current study, 
there was no statistical significance because of the low 
occurrence. The impact can be attributed to Group 
D receiving a greater dose of dexamethasone, even 
though this was not the study’s intended objective.

Also, our study showed that the mean analgesic 
duration in the tramadol group was prolonged but 
less than that of the dexamethasone group. Its cerebral 
and peripheral analgesic actions may be the cause of 
this. It is a mild opioid receptor agonist that increases 
serotonin and noradrenaline release while preventing 
noradrenaline and serotonin reuptake.

According to the results of the current study, adding 
an adjuvant medication, such as dexamethasone, was 
less costly, increased the quality of the supraclavicular 
block, and extended the duration of analgesia without 
having any major negative effects.

8.1. Limitations

The study’s major limitation was the outpatient nature 
of the surgical procedure, restricting patient outcome 
follow-up to 24 hours. Secondly, the variation in intrao
perative or postoperative pain depending on the type 
of surgery performed, such as open reduction and 
internal fixation with plates and screws or rods, could 
not be standardized.

8.2. Recommendations

Further studies are needed to determine the proper 
dosage of drugs, the most beneficial pharmacologic 

Table 3. Comparison of the LIKERT scale between both studied 
groups.

LIKERT scale:

Very Dissatisfied 0 0
Dissatisfied 4 1 0.045*
Neutral 14 8
Satisfied 9 10
Very Satisfied 3 11
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combinations, and the synergic effects of the coadmi
nistration of adjuvants. A large-size multicenter study 
in a standard type of surgery is required.

9. Conclusions

As an additive to levobupivacaine, dexamethasone 
was superior to tramadol, lowering postoperative 
pain scores and increasing the duration of post
operative pain relief. Moreover, it had a longer 
time for the first analgesic request, lower analgesic 
requirement, and fewer incidences of adverse 
effects. Consequently, dexamethasone can be 
used as an adjuvant to levobupivacaine in supra
clavicular block patients undergoing upper limb 
surgery.
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