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ABSTRACT 
Background: Brachial plexus blocks are widely used for perioperative anaesthesia and postoperative 
analgesia in upper limb surgery. Interscalene, supraclavicular and axillary approaches are selected 
according to the anatomical site of surgery, while adjuvants such as dexamethasone are commonly 
used to prolong analgesic duration and reduce rescue analgesic requirement. 
Objective: To evaluate block characteristics, duration of analgesia, postoperative pain scores, 24-
hour opioid requirement, patient satisfaction and early adverse events among patients receiving 
ultrasound-guided interscalene, supraclavicular or axillary brachial plexus blocks with perioperative 
intravenous dexamethasone. 
Materials and Methods: This prospective observational study included 60 patients undergoing upper 
limb surgery. Twenty patients each received interscalene, supraclavicular or axillary brachial plexus 
block according to surgical site. Study period: 2023-2025. All patients received 0.5% bupivacaine, 
with local anaesthetic volume determined by block approach. Dexamethasone 8 mg was administered 
intravenously immediately after block placement. Postoperative analgesia included intravenous 
paracetamol 1 g every 8 hours, with intravenous tramadol 50 mg as rescue analgesia when the 
numerical rating scale pain score was ≥4. Recorded outcomes included block performance time, 
sensory and motor onset, duration of analgesia, pain at rest at 6, 12, 24 and 48 hours, 24-hour opioid 
consumption in morphine-equivalent dose, satisfaction score, block success and adverse events. 
Results: The mean age was 47.20±16.88 years, and 30 patients were male. Each block group included 
20 patients, with equal male and female representation. Mean duration of analgesia was 20.54±3.87 
hours in the interscalene group, 20.01±4.42 hours in the supraclavicular group and 20.59±4.72 hours 
in the axillary group (p=0.899). Pain scores remained low during the first 48 postoperative hours. 
Median 24-hour opioid requirement was 3 mg morphine equivalent in all three groups. Block success 
was achieved in all 60 patients. Hoarseness was significantly more frequent after interscalene block 
(p=0.046), while Horner syndrome showed a higher but statistically non-significant frequency in the 
interscalene group. 
Conclusion: Ultrasound-guided brachial plexus blocks with perioperative intravenous dexamethasone 
provided effective postoperative analgesia for upper limb surgeries, with approximately 20 hours of 
analgesic duration, low early pain scores, limited opioid requirement and high patient satisfaction. 
The analgesic profile was broadly comparable across the three approaches, although hoarseness and 
Horner syndrome were observed more often after interscalene block. 
 
Keywords: Brachial Plexus Block, Interscalene Block, Supraclavicular Block, Axillary Block, 
Bupivacaine, Dexamethasone, Postoperative Analgesia, Upper Limb Surgery. 
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INTRODUCTION 

Postoperative pain after upper limb surgery is 

not a minor recovery complaint. It affects sleep, 
early mobilisation, physiotherapy participation, 

discharge readiness and the patient's 
confidence in subsequent treatment. 

Contemporary perioperative pain guidance 

therefore supports procedure-specific, 
multimodal analgesia, with regional 

anaesthesia used wherever anatomical access 
and clinical expertise permit.[1,2] 

Brachial plexus blockade is one of the most 

established regional anaesthetic strategies for 
upper limb surgery. The interscalene approach 

is commonly selected for shoulder and proximal 
humeral procedures, the supraclavicular 

approach provides dense anaesthesia for 
surgeries around the arm and elbow, and the 

axillary approach is useful for distal forearm, 

wrist and hand procedures.[3] This anatomical 
tailoring is clinically important in Indian tertiary-

care hospitals, where high surgical turnover 
and limited monitored recovery resources make 

durable single-shot analgesia particularly 

valuable. 
Ultrasound guidance has changed the safety 

and precision of peripheral nerve blockade. 
Direct visualisation of the brachial plexus, 

adjacent vessels, pleura, needle trajectory and 

local anaesthetic spread allows more controlled 
injection and may reduce the need for 

supplementation or conversion to general 
anaesthesia. Evidence from systematic reviews 

supports improved block adequacy with 
ultrasound guidance compared with peripheral 

nerve stimulation, landmark-based or 

transarterial techniques.[4] 
The duration of analgesia after a single-shot 

brachial plexus block depends on the local 
anaesthetic used, volume, block approach, 

surgical site, patient factors and adjuvant 

administration. Bupivacaine remains widely 
used in Indian anaesthesia practice because of 

its long duration of action and ready availability. 
Dexamethasone has also been evaluated 

extensively as an adjunct to peripheral nerve 
blockade. Both perineural and intravenous 

routes have been studied, with several trials 

and meta-analyses showing prolongation of 
analgesia after brachial plexus block.[5-8] 

Intravenous dexamethasone is especially 
attractive in routine settings because it avoids 

uncertainty about off-label perineural steroid 

exposure while preserving a practical analgesic 
benefit. 

Even so, clinical documentation across different 

brachial plexus approaches remains useful. 
Direct comparison requires caution because the 

block approach usually follows surgical site 

rather than random allocation. A shoulder 
procedure, elbow fixation and hand surgery do 

not carry identical pain burdens. Still, recording 
analgesic duration, pain scores, rescue 

analgesic requirement and adverse events 

across routine block approaches can help 
departments refine perioperative analgesia 

protocols. 
The present study evaluated the postoperative 

analgesic profile and safety outcomes of 
ultrasound-guided interscalene, supraclavicular 

and axillary brachial plexus blocks performed 

with 0.5% bupivacaine and perioperative 
intravenous dexamethasone in patients 

undergoing upper limb surgery. 
 
MATERIALS AND METHODS 
 
Study Design and Setting 

This was a hospital-based prospective 

observational study conducted among patients 

undergoing upper limb surgery managed with 
ultrasound-guided brachial plexus block.  

 
Study Period 

2023-2025. 

 
Study Population 

The study included 60 patients undergoing 

shoulder, arm, elbow, forearm, wrist or hand 
procedures. Patients received one of three 

brachial plexus approaches according to 

surgical site: interscalene block, supraclavicular 
block or axillary block. Each group included 20 

patients. 
 
Inclusion Criteria 

Patients undergoing upper limb surgery under 
brachial plexus block, belonging to ASA physical 

status I-III, and for whom postoperative pain 
scores and analgesic consumption were 

recorded were included. 

 
Exclusion Criteria 

Patients with contraindications to peripheral 

nerve block, known allergy to local anaesthetic 
agents, coagulopathy, infection at the injection 

site, pre-existing major neurological deficit in 
the operative limb, or incomplete perioperative 

analgesic records were excluded. 

 
Block Technique and Drug Regimen 
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All blocks were performed under ultrasound 

guidance using standard aseptic precautions. 
The block approach was selected according to 

surgical site. Patients received 0.5% 

bupivacaine. The recorded local anaesthetic 
volume was 15-20 mL for interscalene block, 

20-30 mL for supraclavicular block and 25-35 
mL for axillary block. Dexamethasone 8 mg was 

administered intravenously immediately after 

block placement in all patients. 
 
Postoperative Analgesic Protocol 

Postoperative analgesia included intravenous 
paracetamol 1 g every 8 hours. Rescue 

analgesia consisted of intravenous tramadol 50 
mg administered when the numerical rating 

scale pain score was ≥4, with repeat dosing 
according to clinical requirement and 

institutional safety limits. Total 24-hour 

tramadol consumption was converted to 
morphine-equivalent dose for analysis using the 

conversion ratio of 100 mg tramadol as 
approximately equivalent to 10 mg oral 

morphine. 

 
Outcome Measures 

The primary outcome was duration of analgesia 

in hours, defined as the time from completion 
of block placement to first requirement of 

rescue analgesia or clinically meaningful return 
of pain. Secondary outcomes included block 

performance time, sensory onset time, motor 

onset time, pain at rest at 6, 12, 24 and 48 

hours, total 24-hour opioid consumption in 

morphine-equivalent milligrams, patient 
satisfaction score on a 0-10 scale, block 

success, nausea, vomiting, hoarseness and 

Horner syndrome. 
 
Statistical Analysis 

Continuous variables were summarised as 
mean±standard deviation or median with 

range, depending on distribution and clinical 
relevance. Categorical variables were 

expressed as frequency and percentage. 

Intergroup comparisons for normally 
distributed continuous variables were 

performed using one-way analysis of variance. 
Ordinal or non-normally distributed variables 

were compared using the Kruskal-Wallis test. 
Categorical variables were compared using chi-

square test. A p-value <0.05 was considered 

statistically significant. 
 
RESULTS 

A total of 60 patients were included, with 20 
patients each in the interscalene, 

supraclavicular and axillary block groups. The 
mean age of the cohort was 47.20±16.88 

years, with a range of 18-78 years. There were 

30 males and 30 females. Each block group had 
equal male and female representation. ASA II 

was the most common physical status category 
(Table 1). The equal distribution of the three 

block approaches is shown in Figure 1. 

 

Block type 
Age (years), 
mean±SD 

Sex, M/F BMI (kg/m²), mean±SD ASA I/II/III, n 

Interscalene 47.45±16.37 10/10 27.17±3.84 5/11/4 

Supraclavicular 47.55±16.77 10/10 27.01±4.17 4/11/5 

Axillary 46.60±18.31 10/10 26.46±4.23 3/13/4 

Table 1. Baseline Demographic and ASA Profile 

 

 
Figure 1. Distribution of Brachial Plexus Block Approaches 

Donut chart shows equal distribution of interscalene, supraclavicular and axillary blocks, with 20 
patients in each group 
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The local anaesthetic volume differed 

significantly between the three approaches, 
reflecting anatomical differences in block 

technique. Block performance time was 

comparable across all groups, with the same 
mean value recorded for interscalene, 

supraclavicular and axillary blocks. Sensory and 

motor onset times were similar. The mean 
duration of analgesia was approximately 20 

hours in all three groups, with no statistically 

significant intergroup difference (Table 2 and 
Figure 2). 

 

Parameter Interscalene Supraclavicular Axillary p-value 

Local anaesthetic volume (mL), mean±SD 17.40±2.06 25.20±3.66 30.00±3.49 <0.001 

Block performance time (min), mean±SD 6.30±1.59 6.30±1.59 6.30±1.59 1.000 

Sensory onset (min), mean±SD 14.80±3.27 14.80±3.33 15.20±3.69 0.914 

Motor onset (min), mean±SD 19.80±3.27 19.80±3.33 20.20±3.69 0.914 

Duration of analgesia (h), mean±SD 20.54±3.87 20.01±4.42 20.59±4.72 0.899 

Table 2. Block Characteristics and Duration of Analgesia 

SD: standard deviation 
 

 
Figure 2. Mean Duration of Analgesia Across Block Approaches 

Bar chart shows mean analgesic duration in hours. Error bars represent standard deviation 
 

Pain scores at rest remained zero at 6 hours in 

all groups. At 12 hours, pain was negligible, 
with only occasional non-zero values. Pain 

increased modestly at 24 hours and declined 
again by 48 hours. The median 24-hour opioid 

consumption was 3 mg morphine equivalent in 

each group. Patient satisfaction was high across 
all three block approaches (Table 3 and Figure 

3). 

 
Outcome Interscalene Supraclavicular Axillary p-value 

Pain at rest 6 h, median (range) 0 (0-0) 0 (0-0) 0 (0-0) - 

Pain at rest 12 h, median (range) 0 (0-0) 0 (0-1) 0 (0-2) 0.601 

Pain at rest 24 h, median (range) 1.5 (0-6) 2 (0-6) 1.5 (0-6) 0.990 

Pain at rest 48 h, median (range) 1 (0-3) 1 (0-3) 1 (0-3) 0.829 

Total opioid consumption 24 h, ME mg, 
median (range) 

3 (0-8) 3 (0-9) 3 (0-9) 0.966 

Satisfaction score, median (range) 9 (7-10) 9.5 (7-10) 9.5 (7-10) 0.940 

Table 3. Postoperative Pain, Opioid Consumption and Satisfaction 

ME mg: morphine-equivalent milligrams 
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Figure 3. Postoperative Pain Scores at Rest over 48 Hours 

Clustered bar chart shows median pain scores at 6, 12, 24 and 48 hours across the three block groups 
 
Block success was achieved in all 60 patients. 

Nausea occurred in 5 patients overall, vomiting 
in 1 patient, hoarseness in 7 patients and 

Horner syndrome in 5 patients. Hoarseness 

differed significantly between groups and was 

most frequent after interscalene block. Horner 

syndrome was also more frequent after 
interscalene block, although the difference did 

not reach statistical significance (Table 4 and 

Figure 4). 
 

Event Interscalene, n (%) Supraclavicular, n (%) Axillary, n (%) p-value 

Block success 20 (100.0) 20 (100.0) 20 (100.0) - 

Nausea 2 (10.0) 2 (10.0) 1 (5.0) 0.804 

Vomiting 0 (0.0) 1 (5.0) 0 (0.0) 0.362 

Hoarseness 5 (25.0) 2 (10.0) 0 (0.0) 0.046 

Horner syndrome 4 (20.0) 1 (5.0) 0 (0.0) 0.059 

Table 4. Block Success and Adverse Events 

 

 
Figure 4. Adverse Events by Block Approach 

Clustered bar chart shows nausea, vomiting, hoarseness and Horner syndrome across interscalene, 
supraclavicular and axillary block groups 
 
DISCUSSION 

The present study showed that ultrasound-

guided interscalene, supraclavicular and axillary 
brachial plexus blocks performed with 0.5% 

bupivacaine and perioperative intravenous 
dexamethasone produced a consistent 

postoperative analgesic profile in upper limb 

surgeries. The duration of analgesia was close 

to 20 hours across all three approaches, pain 
scores remained low during the first 48 

postoperative hours, rescue opioid requirement 

was limited, and patient satisfaction was high. 
The approximately 20-hour analgesic duration 

observed here is clinically meaningful. Single-
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shot brachial plexus blocks are often expected 

to cover the most painful early postoperative 
window, but their usefulness depends on 

whether they can reduce pain through the first 

night after surgery. In this cohort, most 
patients required little rescue opioid during the 

first 24 hours, suggesting that the block-
dexamethasone combination provided effective 

opioid-sparing analgesia. 

These findings are consistent with the 
pharmacological rationale for dexamethasone 

use in peripheral nerve blockade. Systematic 
reviews have reported prolongation of 

analgesia when dexamethasone is used with 
local anaesthetic agents in brachial plexus 

block.[5,6] Abdallah et al. demonstrated that 

intravenous dexamethasone prolonged 
analgesia after supraclavicular brachial plexus 

block, and subsequent meta-analyses have 
continued to evaluate whether perineural 

administration offers meaningful advantage 

over systemic administration.[7-9] From a 
practical viewpoint, the intravenous route is 

attractive because it avoids uncertainty about 
off-label perineural steroid exposure while 

remaining simple to implement in routine 

perioperative care. 
The similarity in sensory and motor onset times 

across the three groups is also relevant. Mean 
sensory onset was approximately 15 minutes 

and mean motor onset approximately 20 
minutes. This onset profile is acceptable for 

planned upper limb procedures because it 

allows adequate time for block assessment 
without substantially delaying operating-room 

flow. The comparable block performance time 
across all three approaches suggests that, 

within this clinical workflow, ultrasound-guided 

interscalene, supraclavicular and axillary blocks 
could be performed within a similar procedural 

time window. 
The difference in local anaesthetic volume 

between groups was expected and should not 
be misread as a comparative efficacy signal. 

Interscalene block targets a relatively compact 

neural structure at the root/trunk level, 
whereas axillary block often requires spread 

around multiple terminal branches. The 
significantly higher volume in the axillary group 

therefore reflects anatomical and technical 

requirements rather than greater analgesic 
need. 

The adverse event pattern was anatomically 
plausible. Hoarseness and Horner syndrome 

occurred most often after interscalene block. 

This is consistent with the proximity of the 

interscalene injection site to cervical 

sympathetic pathways and laryngeal or 
phrenic-related spread. Riazi et al. showed that 

local anaesthetic volume influences respiratory 

consequences after interscalene block, 
reinforcing the importance of volume-conscious 

technique in proximal brachial plexus 
blockade.[10] Kim et al. also compared 

interscalene and supraclavicular approaches for 

shoulder surgery, reflecting the wider clinical 
search for analgesic strategies that preserve 

efficacy while reducing neck-related or 
diaphragmatic side effects.[11] 

Alternative regional strategies have also been 
explored to reduce interscalene-related neck or 

diaphragmatic effects while preserving 

shoulder analgesia, including combined 
suprascapular-axillary nerve blocks and more 

distal brachial plexus approaches.[12,13] Indian 
studies evaluating dexamethasone as an 

adjunct in supraclavicular brachial plexus block 

have similarly reported prolongation of 
analgesia and improved block characteristics, 

supporting the practical relevance of 
dexamethasone-assisted regional analgesia in 

local perioperative practice.[14,15] 

In the Indian perioperative setting, these 
findings have practical relevance. Many upper 

limb procedures are performed in high-
throughput teaching hospitals where early 

ambulation, discharge planning and nursing 
workload are important realities. A reliable 

block providing nearly one day of analgesia can 

reduce repeated rescue analgesic requests and 
may improve patient experience, especially 

after evening surgeries. The opioid-sparing 
effect is also valuable because nausea, sedation 

and delayed mobilisation can complicate 

recovery, and opioid availability may vary 
between institutions. 

However, this study should be interpreted with 
appropriate caution. The block approach was 

selected according to surgical site rather than 
random allocation. Therefore, the three groups 

are not truly procedure-equivalent. Shoulder, 

elbow and hand surgeries differ in tissue 
trauma and postoperative pain trajectory. The 

study is best understood as a prospective 
clinical profile of site-appropriate brachial 

plexus block practice rather than a randomised 

comparison proving equivalence between 
approaches. 

 
Limitations 

This study had a modest sample size, with 20 

patients in each block group. The block 
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approach was determined by surgical site, so 

intergroup comparisons are descriptive rather 
than causally comparative. Surgical procedures 

were heterogeneous within each anatomical 

region. The study recorded early postoperative 
outcomes up to 48 hours, so delayed 

neurological symptoms, rebound pain after 
discharge and longer-term functional outcomes 

were not assessed. Diaphragmatic movement 

was not evaluated, limiting detailed 
interpretation of interscalene-related 

respiratory effects. 
 
CONCLUSION 

Ultrasound-guided brachial plexus blocks using 
0.5% bupivacaine with perioperative 

intravenous dexamethasone provided effective 
postoperative analgesia for upper limb 

surgeries. Analgesic duration was 

approximately 20 hours across interscalene, 
supraclavicular and axillary approaches, with 

low postoperative pain scores, limited 24-hour 
opioid requirement and high patient 

satisfaction. Hoarseness and Horner syndrome 

were observed more frequently after 
interscalene block, highlighting the need for 

approach-specific monitoring. Overall, site-
appropriate brachial plexus blockade remains a 

practical opioid-sparing strategy for upper limb 

surgical analgesia. 
Source of Funding 

Nil. 
Conflict of Interest 

None declared. 

 
REFERENCES 

1. American Society of Anesthesiologists 
Task Force on Acute Pain Management. 
Practice guidelines for acute pain 
management in the perioperative 
setting: an updated report. 
Anesthesiology 2012;116(2):248-73. 
doi:10.1097/ALN.0b013e31823c1030. 

2. Chou R, Gordon DB, de Leon-Casasola 
OA, Rosenberg JM, Bickler S, Brennan T, 
et al. Management of postoperative 
pain: a clinical practice guideline from 
the American Pain Society, American 
Society of Regional Anesthesia and Pain 
Medicine, and American Society of 
Anesthesiologists. J Pain 
2016;17(2):131-57. 
doi:10.1016/j.jpain.2015.12.008. 

3. Tran DQH, Clemente A, Doan J, 
Finlayson RJ. Brachial plexus blocks: a 
review of approaches and techniques. 

Can J Anaesth 2007;54(8):662-674. 
doi:10.1007/BF03022962. 

4. Lewis SR, Price A, Walker KJ, McGrattan 
K, Smith AF. Ultrasound guidance for 
upper and lower limb blocks. Cochrane 
Database Syst Rev 
2015;2015(9):CD006459. 
doi:10.1002/14651858.CD006459.pub3. 

5. Choi S, Rodseth R, McCartney CJL. 
Effects of dexamethasone as a local 
anaesthetic adjuvant for brachial plexus 
block: a systematic review and meta-
analysis of randomized trials. Br J 
Anaesth 2014;112(3):427-39. 
doi:10.1093/bja/aet417. 

6. Albrecht E, Kern C, Kirkham KR. A 
systematic review and meta-analysis of 
perineural dexamethasone for 
peripheral nerve blocks. Anaesthesia 
2015;70(1):71-83. 
doi:10.1111/anae.12823. 

7. Abdallah FW, Johnson J, Chan V, 
Murgatroyd H, Ghafari M, Ami N, et al. 
Intravenous dexamethasone and 
perineural dexamethasone similarly 
prolong the duration of analgesia after 
supraclavicular brachial plexus block: a 
randomized, triple-arm, double-blind, 
placebo-controlled trial. Reg Anesth 
Pain Med 2015;40(2):125-32. 
doi:10.1097/AAP.0000000000000210. 

8. Chong MA, Berbenetz NM, Lin C, Singh S. 
Perineural versus intravenous 
dexamethasone as an adjuvant for 
peripheral nerve blocks: a systematic 
review and meta-analysis. Reg Anesth 
Pain Med 2017;42(3):319-26. 
doi:10.1097/AAP.0000000000000571. 

9. Baeriswyl M, Kirkham KR, Jacot-
Guillarmod A, Albrecht E. Efficacy of 
perineural versus systemic 
dexamethasone to prolong analgesia 
after peripheral nerve block: a 
systematic review and meta-analysis. Br 
J Anaesth 2017;119(2):183-91. 
doi:10.1093/bja/aex191. 

10. Riazi S, Carmichael N, Awad I, Holtby 
RM, McCartney CJL. Effect of local 
anaesthetic volume, 20 versus 5 mL, on 
the efficacy and respiratory 
consequences of ultrasound-guided 
interscalene brachial plexus block. Br J 
Anaesth 2008;101(4):549-56. 
doi:10.1093/bja/aen229. 

11. Kim BG, Han JU, Song JH, Yang C, Lee 
BW, Baek JS. A comparison of 
ultrasound-guided interscalene and 



Dr Manasa S et al / Duration of Analgesia after Ultrasound-Guided Brachial Plexus Block with 
Perioperative Intravenous Dexamethasone for Upper Limb Surgery: A Prospective Observational 

Study 

 

4974| International Journal of Pharmacy Research & Technology | Jan - June 2026 | Vol 16 | Issue 1 

supraclavicular blocks for postoperative 
analgesia after shoulder surgery. Acta 
Anaesthesiol Scand 2017;61(4):427-35. 
doi:10.1111/aas.12864. 

12. Dhir S, Sondekoppam RV, Sharma R, 
Ganapathy S, Athwal GS. A comparison 
of combined suprascapular and axillary 
nerve blocks to interscalene nerve block 
for analgesia in arthroscopic shoulder 
surgery: an equivalence study. Reg 
Anesth Pain Med 2016;41(5):564-71. 
doi:10.1097/AAP.0000000000000436. 

13. Aliste J, Bravo D, Layera S, Fernandez D, 
Jara A, Maccioni C, et al. Randomized 
comparison between interscalene and 
costoclavicular blocks for arthroscopic 
shoulder surgery. Reg Anesth Pain Med 
2019;44(4):472-7. doi:10.1136/rapm-
2018-100055. 

14. Godbole MR, Karhade SS, Parihar PP. A 
prospective study of comparison of 
analgesic efficacy of dexamethasone as 
an adjuvant in supraclavicular block 
with intravenous dexamethasone after 
supraclavicular block in patients 
undergoing forearm surgeries. Anesth 
Essays Res 2019;13(1):31-5. 
doi:10.4103/aer.AER_11_19. 

15. Bindal D, Narang N, Mahindra R, Gupta 
H, Kubre J, Saxena A. Effect of 
dexamethasone on characteristics of 
supraclavicular brachial plexus block 
with bupivacaine and ropivacaine: a 
prospective, double-blind, randomized 
control trial. Anesth Essays Res 
2018;12(1):234-9. 
doi:10.4103/aer.AER_149_17. 


