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ABSTRACT 

Background: Effective postoperative analgesia is essential following arthroscopic shoulder 

surgery. Interscalene brachial plexus block using long-acting local anesthetics is widely 

practiced, and dexamethasone is commonly used as an adjuvant to prolong analgesia. However, 

the optimal route of dexamethasone administration perineural or intravenous remains a subject 

of debate. 

Aim: To evaluate and compare the analgesic efficacy and side-effect profile of perineural 

versus intravenous dexamethasone as an adjunct to levobupivacaine for interscalene brachial 

plexus block in adult patients undergoing arthroscopic shoulder surgery under general 

anaesthesia. 

Methods: This prospective comparative study included 129 adult patients undergoing 

arthroscopic shoulder surgery. Patients were allocated into two groups: MRD PD (perineural 

dexamethasone) and MRD ID (intravenous dexamethasone). Baseline demographic variables 

and ASA physical status were comparable between groups. The primary outcome was the 

duration of sensory blockade. Secondary outcomes included time to first and second rescue 

analgesic requirement, postoperative analgesic consumption, VAS pain scores at predefined 

intervals up to 24 hours, and incidence of postoperative nausea and vomiting (PONV). 

Appropriate parametric and non-parametric statistical tests were applied. 

Results: The duration of sensory blockade was significantly longer in the perineural 

dexamethasone group compared with the intravenous group (518.76 ± 36.30 min vs 482.51 ± 

51.61 min; p < 0.001). Time to first and second rescue analgesic requirement and overall 

postoperative analgesic consumption were comparable between groups. Inter-group VAS 

scores were similar during the early postoperative period; however, significantly lower pain 
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scores were observed in the perineural group at 20 and 24 hours.  The incidence of PONV was 

low and did not differ significantly between groups. 

Conclusion: Perineural dexamethasone, when used as an adjunct to levobupivacaine for 

interscalene brachial plexus block, provides a significantly longer duration of sensory blockade 

and superior late postoperative analgesia compared with intravenous dexamethasone, while 

both routes demonstrate comparable postoperative analgesic requirements and side-effect 

profiles. 

Keywords:  Interscalene brachial plexus block; Dexamethasone; Perineural administration; 

Intravenous administration; Levobupivacaine; Arthroscopic shoulder surgery; Postoperative 

analgesia; Visual Analog Scale (VAS) 
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INTRODUCTION 

Postoperative pain following shoulder surgery is often severe and is commonly 

managed with opioids, which are associated with adverse effects such as nausea, vomiting, 

sedation, and delayed rehabilitation, ultimately affecting functional recovery and quality of life 

1,2. Effective postoperative analgesia is therefore crucial to facilitate early mobilization and 

improve patient outcomes after arthroscopic shoulder procedures. 

Interscalene brachial plexus block (ISB) provides excellent perioperative and postoperative 

analgesia for shoulder surgery and significantly reduces opioid consumption and opioid-related 

side effects 2,3. Preoperative ultrasound-guided ISB has been shown to markedly decrease 

postoperative pain intensity and improve patient comfort after major shoulder surgery 4. 

However, the principal limitation of single-shot ISB using plain local anaesthetics is its limited 

duration of action, which may lead to breakthrough pain once the block resolves 5. 

To prolong the duration and quality of peripheral nerve blocks, various local anaesthetic 

adjuvants such as vasoconstrictors, clonidine, ketamine, and steroids have been investigated, 

with inconsistent results 6,7. Among these agents, dexamethasone has gained considerable 

attention due to its ability to prolong analgesia, improve pain scores, reduce perioperative 

opioid requirements, and decrease postoperative nausea and vomiting 8,9. 

Dexamethasone has been administered both intravenously and perineurally as an adjunct to 

peripheral nerve blocks. Intravenous dexamethasone has demonstrated significant analgesic 

benefits across various surgical settings, even in the absence of regional anaesthesia, primarily 

through systemic anti-inflammatory effects 10. Perineural dexamethasone, however, has been 

shown to prolong the duration of interscalene brachial plexus block and enhance postoperative 

analgesia when combined with local anaesthetics such as levobupivacaine 11,12. 
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Despite extensive research, the mechanism of action of dexamethasone whether predominantly 

systemic or local remains uncertain. Several randomized trials and meta-analyses comparing 

intravenous and perineural dexamethasone have reported conflicting results, with some 

suggesting equivalent efficacy and others favouring perineural administration for longer 

analgesic duration 13–16. 

Given this ongoing controversy, the present study aims to compare intravenous versus 

perineural dexamethasone as adjuncts to levobupivacaine for interscalene brachial plexus block 

in patients undergoing arthroscopic shoulder surgery under general anaesthesia. The study 

evaluates duration of analgesia, postoperative analgesic consumption, time to first analgesic 

request, and incidence of side effects in order to clarify the optimal route of dexamethasone 

administration. 
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AIMS AND OBJECTIVES 

Aim: 

To evaluate & compare the analgesic efficacy and side effects of intravenous versus 

perineural dexamethasone administration as an adjunct to Levobupivacaine for interscalene 

brachial plexuses block in adult patients undergoing arthroscopic shoulder surgery under 

general anaesthesia. 

Objectives: 

Primary Objective: 

To assess the duration of sensory blockade which is the time from the end of injection 

to the first sensation of pain at the surgical site. 

Secondary Objective: 

1. Time to first analgesic consumption for VAS pain score of ≥ 4 

2. Cumulative IV Paracetamol (1 gm) and Tramadol consumption at 24 hours. 

3. Postoperative nausea and vomiting (PONV) on a scale of 0 to 10 and administration of 

rescue antiemetic medication in the first 24 hours. 
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REVIEW OF LITERATURE 

Ramprasad Sripada and colleagues 2012 in their review of the literature to assess 

developments of regional anaesthesia techniques used for shoulder surgery, concluded that 

Interscalene brachial plexus block (ISB) provides site-specific anaesthesia, effective analgesia 

with minimal complications, and decreased postoperative opioid use. The most remarkable 

advance in RA in the past few years is the increased usage of USG and augmenting anaesthetic-

analgesic effects with perineural additives (including clonidine, buprenorphine, and likely low-

dose dexamethasone) 2. 

De Oliveira GS et al. 2011 performed a meta-analysis of 24 RCTs to evaluate the dose-

dependent analgesic effects of perioperative dexamethasone. No increase in analgesic 

effectiveness or reduction in opioid use could be demonstrated between the high- and 

intermediate-dose dexamethasone. Preoperative administration of dexamethasone appears to 

produce a more consistent analgesic effect compared with intraoperative administration. Two 

studies reported no difference in change of blood glucose and four studies specifically reported 

no differences in wound healing 10. 

S Choi et al. 2014 did a systematic review and meta-analysis of Nine trials (801 

patients) in which 393 patients receiving dexamethasone (4-10 mg) with local anaesthetic (LA) 

in brachial plexus block (BPB) were studied. Dexamethasone prolonged the analgesic duration 

for long-acting LA from 730 to 1306 min [mean difference 576 min, 95% confidence interval 

(CI) 522-631]. Motor block was prolonged from 664 to 1102 min (mean 438, 95% CI 89-

787). The primary outcome was duration of sensory block or analgesia, and secondary 

outcomes included motor block duration, opioid consumption, and complications. The analysis 

demonstrated that perineural dexamethasone significantly prolonged sensory block duration, 

particularly when combined with long-acting local anaesthetics, producing an average 
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prolongation of nearly 10 hours, compared with approximately 3 hours for intermediate-acting 

agents. Motor block duration was also prolonged to a similar extent. However, opioid 

consumption was not significantly reduced. Importantly, no serious adverse events such as 

persistent nerve palsy, infection, or clinically relevant hyperglycaemia were reported, although 

the studies were underpowered to detect rare complications. The authors highlighted that 

dexamethasone is not licensed for perineural use, and emphasized the need for further trials 

comparing systemic versus perineural administration, a question that later studies have 

addressed 5 

Albrecht et al. 2015 systematically reviewed the safety and efficacy of perineural 

dexamethasone as an adjunct for peripheral nerve blockade in 29 controlled trials involving 

1695 participants. They observed that dexamethasone increased the duration of analgesia by a 

mean of 233 minutes when combined with short- or intermediate-acting local anaesthetics and 

by 488 minutes when combined with long-acting local anaesthetics, with a high level of 

statistical significance. They concluded that dexamethasone is an efficacious adjunct to local 

anaesthetics, while highlighting the need for further dose-ranging studies 8. 

Desmet et al 2013 in a prospective, double-blind, randomised, placebo-controlled 

study involving 150 patients presenting for arthroscopic shoulder surgery with an ISB were 

randomised into three groups: ropivacaine 0.5% (R); ropivacaine 0.5% and dexamethasone 10 

mg (RD); and ropivacaine 0.5% with I.V. dexamethasone 10 mg (RDiv). The primary outcome 

was the duration of analgesia, defined as the time between the performance of the block and 

the first analgesic request. . In 150 patients included in a study, The median time of a sensory 

block was equivalent for perineural and I.V. dexamethasone. There was a significant difference 

between the ropivacaine group: 757 min (IQR 635-910) and the dexamethasone group 

(P<0.0001). They concluded that I.V. dexamethasone is equivalent to perineural 

dexamethasone in prolonging the analgesic duration of a single-shot ISB with ropivacaine. As 
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dexamethasone is not licensed for perineural use, clinicians should consider I.V. administration 

of dexamethasone to achieve an increased duration of ISB 13. 

Ryosuke Kawanishi et al. 2014 did a study to determine the effects of intravenous and 

perineural dexamethasone on the duration of interscalene brachial plexus block (ISB) with 

ropivacaine in patients undergoing arthroscopic shoulder surgery. In this prospective, 

randomised, placebo-controlled trial, 39 patients presenting for arthroscopic shoulder surgery 

with an ISB were randomised to receive ropivacaine 0.75% (group C), ropivacaine 0.75% plus 

perineural dexamethasone 4 mg (group Dperi), or ropivacaine 0.75% plus intravenous 

dexamethasone 4 mg (group Div).  They concluded that perineural but not intravenous 

administration of 4 mg of dexamethasone significantly prolongs the duration of effective 

postoperative analgesia resulting from a single-shot ISB with ropivacaine 0.75% 17.  

Rosenfeld et al. 2016 conducted a randomised, double-blind, placebo-controlled study 

to compare the effect of perineural with intravenous dexamethasone 8mg and a control group 

both administered concomitantly with interscalene brachial plexus block for shoulder surgery.  

The results suggested that both perineural and intravenous dexamethasone are useful adjuncts 

to ropivacaine interscalene block, with the intravenous route preferred as this avoids the 

possibility of neural toxicity of dexamethasone 3. 

M Baeriswyl et al. 2017 did a systematic review and meta-analysis of 11 RCTs to 

compare the analgesic efficacy of both routes of administration (perineural vs systemic) of 

dexamethasone during peripheral nerve block. The primary outcome was the duration of 

analgesia . Secondary outcomes included cumulative opioid consumption in morphine I.V. 

equivalents, pain scores, and complication rates (neurological complications, infection, or 

hyperglycaemia). The duration of analgesia was significantly increased with perineural 

dexamethasone vs systemic dexamethasone by a mean difference of 3 h [95% confidence 
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interval (CI): 1.4, 4.5 h; P=0.0001]. Subgroup analysis revealed that the duration of analgesia 

was increased by 21% with bupivacaine (mean difference: 4.0 h; 95% CI: 2.8, 5.2 h; 

P<0.00001) and 12% with ropivacaine (mean difference: 2.0 h; 95% CI: -0.5, 4.5 h; P=0.11).  

Glucose concentrations were not increased when dexamethasone was injected systemically, but 

this outcome was reported by only two trials. There is, therefore, moderate evidence that 

perineural dexamethasone combined with bupivacaine, but not ropivacaine, slightly prolongs 

the duration of analgesia, without an impact on other pain-related outcomes, when compared 

with systemic dexamethasone. Injection of perineural dexamethasone should be cautiously 

balanced in light of the off-label indication for this route of administration 14. 

Chong et al. 2017 performed a random-effects meta-analysis of 11 randomized 

controlled trials and concluded that perineural dexamethasone prolonged the duration of 

analgesia by approximately 3.8 hours. However, they questioned whether this magnitude of 

benefit justified routine perineural use over intravenous administration and suggested selective 

use based on clinical importance 15. 

Heesen et al.                                                                                                                                                     

2018 M Heesen et al. did a systematic review, meta-analysis, meta-regression and trial-

sequential analysis. They identified 10 randomised controlled double-blind trials (783 

patients). When using conventional meta-analysis of nine low risk of bias trials, they found a 

statistically significantly longer duration of analgesia, their primary outcome with perineural 

dexamethasone (241 min, 95%CI, 87, 394 min). When trial sequential analysis was applied, 

this result was confirmed. They concluded that there is evidence that perineural dexamethasone 

prolongs the duration of analgesia compared with I.V. dexamethasone. Using GRADE, this 

evidence is of low quality 16. 

https://pubmed.ncbi.nlm.nih.gov/?term=Heesen+M&cauthor_id=29406171
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Hussain et al., 2018 evaluated whether perineural (PN) dexamethasone provides 

superior analgesic benefit compared with intravenous (IV) dexamethasone when used as an 

adjuvant to peripheral nerve blocks. Fourteen randomized controlled trials involving over 1,000 

adult patients undergoing upper and lower limb surgeries were included. The primary outcome 

was duration of analgesia, while secondary outcomes included motor block duration, 

postoperative pain at 24 hours, opioid consumption, nausea and vomiting, glucose changes, 

and nerve-related complications. Using a conservative Hartung-Knapp-Sidik-Jonkman 

random-effects model, the analysis demonstrated no statistically significant difference between 

PN and IV dexamethasone for analgesia duration, motor block duration, pain scores, or opioid 

requirements. Importantly, subgroup analyses by dose (low vs high) also failed to demonstrate 

superiority of the perineural route. Neurological complications were rare, transient, and 

comparable between groups. The authors concluded that PN dexamethasone does not confer 

additional clinical benefit over IV administration and that IV dexamethasone may be preferable 

given safety, simplicity, and avoidance of off-label perineural use 4.  

Mathew et al., 2019 provides important clinical insight into the ongoing debate 

regarding the optimal route of dexamethasone administration as an adjuvant in supraclavicular 

brachial plexus block. Conducted in a tertiary care teaching hospital in India, the study included 

50 ASA I–II patients undergoing upper limb surgeries below the elbow. Patients were allocated 

into two equal groups receiving 0.5% bupivacaine with either perineural dexamethasone (8 

mg) or intravenous dexamethasone (8 mg). The primary outcome assessed was duration of 

postoperative analgesia, while secondary outcomes included onset times of sensory and motor 

blockade 18. 

The key finding of the study is that both intravenous and perineural dexamethasone produced 

comparable prolongation of analgesia, with no statistically significant difference between 

groups (approximately 13.5–14.3 hours). This supports the hypothesis that the analgesia-
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prolonging effect of dexamethasone may be largely systemic rather than purely local. However, 

the study demonstrated a significantly faster onset of both sensory and motor block in the 

perineural dexamethasone group, suggesting a possible localized facilitative effect on nerve 

conduction when dexamethasone is deposited near the brachial plexus. No major adverse 

effects or hemodynamic instability were observed, reinforcing the short-term safety of both 

approaches. 

Huang et al., 2022 evaluated whether perineural dexamethasone provides superior 

analgesia compared with intravenous dexamethasone when used as an adjunct to interscalene 

brachial plexus block for shoulder arthroscopy. Five randomized controlled trials comprising 

585 patients were included. The primary outcome was block duration, while secondary 

outcomes included pain scores at 12 and 24 hours, opioid consumption, and incidence of 

postoperative nausea and vomiting. The analysis demonstrated no statistically significant 

difference between perineural and intravenous dexamethasone in block duration, postoperative 

pain scores, opioid requirements, or adverse effects. Although subgroup and sensitivity 

analyses suggested that higher perineural concentrations might influence analgesic outcomes, 

overall results indicated equivalent efficacy. The authors concluded that both routes provide 

comparable postoperative analgesia, suggesting that routine perineural administration may not 

offer meaningful clinical advantages over intravenous use in shoulder arthroscopy patients 19. 

Et et al., 2023 randomized controlled trial evaluated whether intravenous 

dexamethasone as part of multimodal analgesia reduces rebound pain after single-shot 

interscalene brachial plexus block (ISB) in shoulder surgery. Sixty patients were randomized 

into two groups: one received 5 mg IV dexamethasone in addition to standard multimodal 

analgesia and ISB with bupivacaine, while the control group received the same regimen 

without dexamethasone. . Patients receiving dexamethasone also had lower pain scores after 

block resolution, prolonged block duration, reduced opioid consumption over 48 hours, 
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improved sleep quality, and higher Quality of Recovery-15 scores on postoperative days 1 and 

7. No significant adverse effects or delayed wound healing were observed. The authors 

conclude that low-dose IV dexamethasone is an effective, safe, and practical strategy to reduce 

rebound pain and improve postoperative recovery after shoulder surgery 20. 

Desai et al., 2024 evaluated whether perineural dexamethasone offers clinically 

meaningful advantages over intravenous dexamethasone when used as an adjunct to peripheral 

nerve blocks for lower-limb surgery. Nine randomized controlled trials involving 546 patients 

undergoing procedures such as knee, ankle, foot, and distal lower-limb surgery were included. 

Femoral, sciatic, and ankle blocks were the most commonly used techniques, predominantly 

with long-acting local anaesthetics. The primary outcome was duration of analgesia. Perineural 

dexamethasone prolonged analgesia by approximately 2.7 hours compared with intravenous 

administration; however, heterogeneity was high and the quality of evidence was graded as 

moderate. Importantly, subgroup analyses based on block location, type of local anaesthetic, or 

use of adrenaline showed no consistent superiority of the perineural route. No significant 

differences were observed in secondary outcomes, including pain scores, opioid consumption, 

motor block duration, nausea, vomiting, hyperglycaemia, infection, or neurological 

complications. The authors concluded that although perineural dexamethasone statistically 

prolongs analgesia, the magnitude of benefit is unlikely to be clinically important, and its off-

label status should be carefully considered 21. 

Albrecht et al., 2024 conducted a comprehensive systematic review, meta-analysis, 

and trial sequential analysis comparing perineural versus intravenous dexamethasone as an 

adjunct to interscalene brachial plexus block. The review included 11 randomized controlled 

trials with 1,145 patients, focusing on duration of analgesia as the primary outcome. The meta-

analysis showed that perineural dexamethasone prolonged analgesia by an average of 

approximately 2 hours compared with intravenous administration. However, this benefit was 
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associated with low-quality evidence, significant heterogeneity, and publication bias. 

Secondary outcomes, including pain scores, opioid consumption, nausea and vomiting, and 

patient satisfaction, showed no clinically meaningful differences. Importantly, the authors 

highlighted concerns regarding off-label perineural use, potential drug crystallization, and lack 

of substantial clinical benefit. Based on these considerations, the study strongly recommends 

intravenous dexamethasone as the preferred and safer route for routine clinical practice 22.  

 

Fig 1: Anatomy of Brachial Plexus  

Regional anaesthesia techniques for shoulder surgery 

Regional anaesthesia has assumed a central role in the perioperative management of shoulder 

surgery owing to its ability to provide targeted analgesia while minimizing systemic opioid 

requirements. Advances in regional anaesthesia have significantly improved patient comfort, 

facilitated early rehabilitation, and reduced opioid-related adverse effects following shoulder 

procedures. Among various regional techniques, brachial plexus blocks have emerged as the 

most effective methods for perioperative pain control in shoulder surgery 2. 
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The introduction of ultrasound guidance has further enhanced the precision and safety of 

regional anaesthesia techniques. Ultrasound-guided approaches allow real-time visualization 

of neural structures, surrounding anatomy, and local anaesthetic spread, thereby improving 

block success rates and reducing complications. These technological advancements have 

encouraged wider adoption of regional anaesthesia as part of multimodal analgesia strategies 

for shoulder surgery 2,3. 

In addition to technical refinements, considerable attention has been directed toward improving 

the duration and quality of analgesia provided by single-injection nerve blocks. This has led to 

growing interest in the use of pharmacological adjuvants added to local anaesthetics, with the 

aim of prolonging analgesia and reducing the need for rescue analgesics 6,7. 

Interscalene brachial plexus block  

Interscalene brachial plexus block (ISB) is widely regarded as the gold standard 

regional anaesthesia technique for shoulder surgery. By anesthetizing the roots and trunks of 

the brachial plexus, ISB provides dense sensory blockade of the shoulder joint and surrounding 

structures, resulting in superior postoperative analgesia compared to systemic analgesic 

techniques 2,23. 

Several clinical studies have demonstrated that ISB significantly reduces postoperative pain 

intensity, opioid consumption, and opioid-related adverse effects such as nausea and vomiting. 

These benefits translate into improved patient satisfaction and earlier initiation of postoperative 

physiotherapy, which is critical for functional recovery after arthroscopic shoulder procedures 

3,4. 

Despite its effectiveness, the primary limitation of single-shot ISB lies in the finite duration of 

action of plain local anaesthetics. Once the block resolves, patients may experience sudden 
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onset of severe pain, commonly referred to as rebound pain, which can compromise 

postoperative recovery and analgesic satisfaction 5,24. 

 

 

Fig 2: Diagram of brachial plexus. n. = nerve; C5 = Cervical nerve root 5; C6 = Cervical 

nerve root 6; C7 = Cervical nerve root 7; C8 = Cervical nerve root 8; T1 = Thoracic 

nerve root 1. 

Drugs  

Levobupivacaine  

 

Fig 3: Molecular structure of Levobupivacaine 
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Levobupivacaine has been used as a long-acting local anaesthetic for interscalene 

blockade in arthroscopic shoulder surgery. 

Levobupivacaine is the S-enantiomer of bupivacaine and belongs to the amide group of 

local anaesthetics. Its structure consists of an aromatic ring, an intermediate amide linkage, and 

a tertiary amine group that contributed to its lipophilic properties and ability to penetrate nerve 

membranes 25. The stereochemical configuration of levobupivacaine reduces its cardiotoxicity 

compared to racemic bupivacaine, making it a safer option for regional anaesthesia. 

Pharmacologically, it provides potent sensory blockade with a slower onset but longer duration, 

suitable for interscalene block applications 25. 

Pharmacological attributes include: 

• S-enantiomer structure enhancing safety 

• High lipid solubility contributing to potency 

• Strong binding affinity for sodium channels 

• Reduced cardiotoxic potential 

• Long duration of sensory analgesia 

These characteristics make levobupivacaine a preferred choice for shoulder surgery, where 

extended postoperative analgesia is essential. Its pharmacologic profile supports effective pain 

control while maintaining a favourable safety margin compared to its racemic counterpart 26. 

Advantages of Levobupivacaine over Bupivacaine 

Levobupivacaine offers several advantages over racemic bupivacaine, making it a 

preferred agent for regional anaesthesia. Its S-enantiomer configuration reduces affinity for 

cardiac sodium channels, thereby decreasing the risk of cardiotoxicity and arrhythmias. This 

improved safety profile is clinically significant in interscalene blocks where systemic 
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absorption is possible 25. Levobupivacaine also provides equivalent or superior sensory 

blockade with less prolonged motor paralysis, enabling better postoperative function and 

rehabilitation. Its pharmacological profile supports consistent analgesia with a predictable 

onset and long duration 27. 

Major advantages include: 

• Lower cardiotoxic risk due to stereoselective properties 

• Comparable potency with improved safety 

• More favourable differential sensory-motor blockade 

• Reduced likelihood of central nervous system toxicity 

•  Reliable and prolonged analgesic duration 

These attributes make levobupivacaine an excellent choice for shoulder surgery requiring 

interscalene block. The combination of strong sensory blockade, safety, and predictable clinical 

performance enhances its suitability for perioperative analgesia, especially when combined 

with adjuncts such as dexamethasone 28. 

Limitations in Duration of Analgesia 

The duration of analgesia from a single-shot interscalene brachial plexus block is 

limited by the pharmacological properties of the local anaesthetic. Levobupivacaine provides 

prolonged sensory blockade, yet its effect typically wanes within several hours, often before 

the peak postoperative pain window resolves 29. Surgical trauma, inflammatory mediator 

release, and the rich innervation of the shoulder joint contribute to an early return of pain once 

the drug begins to dissipate. Additionally, the unpredictable spread of the local anaesthetic in 

the interscalene space can lead to variable duration between individuals. These limitations 

necessitate strategies to enhance prolongation, such as adding adjuvants like dexamethasone 

30. 
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Limitations include: 

• Finite drug duration independent of surgical pain profile 

• Sensory block often ending before peak postoperative pain 

• Variability in spread leading to inconsistent duration 

• Influence of vascular absorption shortening effect 

• Lack of sustained analgesia without adjuncts 

These limitations are clinically important because early postoperative pain can hinder mobility 

and reduce patient comfort. Single-shot blocks alone may not provide sufficient coverage 

unless extended through pharmacological enhancement. Dexamethasone, whether perineural 

or intravenous, addresses these limitations by prolonging the duration of analgesia 31. 

Role of adjuvants in peripheral nerve blocks 

To address the limited duration of single-injection nerve blocks, various pharmacological 

adjuvants have been studied for use alongside local anaesthetics. These include 

vasoconstrictors, opioids, α2-agonists, ketamine, and corticosteroids, each with varying 

degrees of efficacy and side-effect profiles 6,7. 

The ideal adjuvant should prolong analgesia without increasing the risk of neurotoxicity or 

systemic adverse effects. Corticosteroids, particularly dexamethasone, have emerged as 

promising agents due to their anti-inflammatory properties and consistent ability to enhance 

block duration 9,32. 

Corticosteroids 

Corticosteroids such as dexamethasone are highly effective adjuncts in peripheral nerve 

blocks. Their primary role is to prolong the duration of sensory and motor blockade through 

anti-inflammatory and membrane-stabilizing mechanisms 33. Dexamethasone reduces neural 
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edema, decreases perineural inflammation, and modulates nociceptive pathways. It can be 

administered perineurally or intravenously, with both routes providing prolonged analgesic 

effects. Corticosteroids are among the most studied and widely accepted adjuncts due to their 

effectiveness and favorable safety profile 34. 

Advantages include: 

• Significant prolongation of analgesia 

• Anti-inflammatory modification of nerve environment 

• Reduction of postoperative pain and nausea 

• Compatibility with multimodal analgesia 

• Reliable and predictable clinical effects 

Their consistent performance has made corticosteroids the preferred adjunct class for 

interscalene block, especially in shoulder surgery with high analgesic demands. 

Table : Corticosteroid Advantages 

Benefit Impact 

Long analgesia Fewer rescue doses 

Anti-inflammatory Reduced pain intensity 

Versatility IV or perineural use 

 

Systematic reviews have demonstrated that among the various adjuvants studied, 

dexamethasone provides the most reliable prolongation of analgesia when added to peripheral 

nerve blocks, with minimal reported complications 5,8. 
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Dexamethasone  

 

Fig 4: Molecular structure of dexamethasone 

Dexamethasone has been extensively evaluated as an adjuvant to local anaesthetics in 

brachial plexus blocks. Its analgesic-enhancing effects are thought to be mediated through anti-

inflammatory actions, inhibition of ectopic neuronal discharge, and modulation of nociceptive 

pathways, although the exact mechanism remains unclear 7,35. 

Wei et al. (2023), in a Bayesian network meta-analysis of 25 randomized controlled 

trials involving 2,194 patients undergoing shoulder arthroscopy with single-shot interscalene 

block, demonstrated that dexamethasone, administered either intravenously or perineurally, 

significantly prolonged the duration of postoperative analgesia and reduced opioid 

consumption when compared with control and dexmedetomidine regimens. Although the 

combination of intravenous dexamethasone and dexmedetomidine ranked highest, 

dexamethasone alone consistently outperformed dexmedetomidine alone with respect to block 

duration and pain control. In addition, dexmedetomidine was associated with dose-dependent 

adverse effects such as bradycardia, hypotension, and sedation, whereas dexamethasone 

showed a more favorable safety and recovery profile. Therefore, based on current evidence, 

dexamethasone can be considered the most effective and clinically practical adjuvant for 
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interscalene brachial plexus block compared with dexmedetomidine in patients undergoing 

arthroscopic shoulder surgery 36. 

Mohammed Ali (2023) conducted a prospective, randomized, double-blind 

comparative study to evaluate dexamethasone and clonidine as adjuvants to bupivacaine and 

lignocaine with adrenaline in interscalene brachial plexus block for upper limb surgeries. 

Ninety patients belonging to ASA physical status I and II were randomly allocated into two 

groups: Group D received dexamethasone (0.1 mg/kg) and Group C received clonidine (1 

µg/kg) as adjuvants. The onset of sensory and motor blockade was comparable between the 

two groups, with no statistically significant difference. However, the duration of postoperative 

analgesia was significantly longer in the dexamethasone group (780 ± 50 minutes) compared 

to the clonidine group (610 ± 45 minutes) (p < 0.05). Hemodynamic parameters remained 

stable in both groups, though clonidine was associated with a higher incidence of hypotension 

and bradycardia. Patient satisfaction was higher in the dexamethasone group, with 85% of 

patients reporting excellent satisfaction compared to 72% in the clonidine group. The authors 

concluded that dexamethasone is a superior adjuvant to clonidine for prolonging postoperative 

analgesia in interscalene brachial plexus block, with fewer adverse effects and better patient 

comfort 37. 

Analgesic and Anti-hyperalgesic Pathways 

Beyond anti-inflammatory effects, dexamethasone acts through analgesic and anti-

hyperalgesic pathways. It modulates nociceptor activity by reducing peripheral sensitization, 

which normally amplifies pain after tissue trauma. Dexamethasone also decreases ectopic 

nerve discharges by stabilizing neuronal membranes, lowering spontaneous firing of sensory 

fibres 38. Centrally, it reduces hyperexcitability in the spinal cord caused by sustained 
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nociceptive input. These combined effects contribute to sustained postoperative analgesia when 

dexamethasone is used as an adjunct in peripheral nerve blocks 39. 

Major analgesic pathways include: 

• Decreased peripheral sensitization 

• Stabilization of neural membranes 

• Reduction of abnormal nerve firing 

• Attenuation of central hyperalgesia 

• Modulation of inflammatory pain circuits 

These mechanisms enhance the depth and duration of postoperative analgesia. As a result, 

patients undergoing arthroscopic shoulder surgery experience less breakthrough pain and 

reduced reliance on systemic opioids when dexamethasone is incorporated into multimodal 

analgesia 30. 

Table : Analgesic and Anti-hyperalgesic Effects 

Effect Mechanism 

Reduced sensitization Decreased mediators 

Stabilized membranes Fewer ectopic discharges 

Suppressed hyperalgesia Lower spinal excitability 

 

Pharmacokinetics Relevant to Anaesthesia 

Dexamethasone displays pharmacokinetic properties that support its effectiveness in 

perioperative analgesia. It is highly lipid soluble, which enhances cellular penetration and rapid 

receptor binding. After intravenous administration, it shows a relatively long elimination half-

life,extending its action long after initial absorption 40. Its onset is rapid due to efficient 

distribution, and its metabolic clearance occurs primarily in the liver through microsomal 
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enzymes. Perineurally administered dexamethasone exhibits slower systemic absorption, 

allowing more localized activity near the nerve 40. 

Pharmacokinetic features include: 

• High lipid solubility enabling rapid tissue penetration 

• Long elimination half-life maintaining prolonged action 

• Hepatic metabolism via CYP enzymes 

• Gradual systemic absorption when given perineurally 

• Sustained receptor interaction supporting analgesic duration 

These pharmacokinetic characteristics ensure that dexamethasone remains effective throughout 

the critical postoperative pain window, reinforcing the value of its addition to interscalene 

block. 

Table : Pharmacokinetic Features of Dexamethasone 

Parameter Effect 

Lipid solubility Fast tissue entry 

Half-life Prolonged duration 

Metabolism Hepatic 

Absorption (perineural) Slow and sustained 

 

Advantages in Perioperative Setting 

Dexamethasone offers several perioperative advantages, particularly in surgeries 

associated with significant pain such as arthroscopic shoulder procedures. It effectively 

prolongs the duration of interscalene block, reduces postoperative analgesic requirements, and 

improves overall patient comfort 41. Additionally, dexamethasone has strong anti-emetic 

properties, lowering the incidence of postoperative nausea and vomiting. Its stable 

haemodynamic profile makes it safe for a wide range of patients 42. 
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Major perioperative advantages include: 

• Prolonged duration of sensory block 

• Reduced postoperative pain intensity 

• Decreased need for opioid rescue analgesia 

• Strong anti-emetic effect improving recovery 

• Stable cardiovascular and respiratory profile 

These benefits make dexamethasone a reliable and frequently used adjunct in regional 

anaesthesia, particularly when prolonged postoperative analgesia is desired without the need 

for catheter-based techniques 43. 

Table : Perioperative Benefits of Dexamethasone 

Benefit Clinical Impact 

Longer block Better pain relief 

Less opioids Fewer side effects 

Anti-emetic Improved comfort 

Stable profile Safer perioperative use 

 

Multiple randomized controlled trials have demonstrated that dexamethasone significantly 

prolongs the duration of sensory and motor blockade when added to local anaesthetics such as 

bupivacaine, ropivacaine, and levobupivacaine 11,12,44. 

Meta-analyses have consistently confirmed these findings, showing clinically meaningful 

prolongation of analgesia across different local anaesthetic agents and block techniques, 

reinforcing the role of dexamethasone as a valuable adjuvant in brachial plexus blocks 5,8. 

Perineural dexamethasone and duration of analgesia 

Perineural administration of dexamethasone has been shown to significantly prolong the 

duration of analgesia when added to local anaesthetics for brachial plexus block. Several 
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randomized trials have reported prolonged sensory block duration, improved postoperative 

pain scores, and reduced opioid consumption with perineural dexamethasone 17,45. 

Systematic reviews and meta-analyses have demonstrated that perineural dexamethasone 

increases analgesic duration by several hours compared to local anaesthetic alone, particularly 

when combined with long-acting agents 5,8. 

However, the magnitude of benefit varies depending on the type of local anaesthetic used. 

Evidence suggests that perineural dexamethasone may provide greater prolongation with 

bupivacaine compared to ropivacaine, highlighting heterogeneity in study outcomes 14,16. 

Intravenous dexamethasone and systemic analgesic effects 

Intravenous dexamethasone has long been used in anaesthetic practice for its systemic anti-

inflammatory and antiemetic effects. Several studies have demonstrated that a single 

perioperative dose of intravenous dexamethasone reduces postoperative pain scores and opioid 

consumption across a wide range of surgical procedures 10,46. 

In the context of regional anaesthesia, intravenous dexamethasone has been shown to prolong 

the duration of analgesia provided by peripheral nerve blocks, raising the question of whether 

its effects are predominantly systemic rather than local 3,13. 

Meta-analyses comparing intravenous and perineural routes have reported comparable 

analgesic efficacy between the two, suggesting that intravenous dexamethasone may offer a 

safer and equally effective alternative to perineural administration 4,19. 

Safety concerns and adverse effects of dexamethasone 

The safety of dexamethasone, particularly when administered perineurally, has been a subject 

of concern due to its off-label use. While clinical trials have not reported long-term neurological 
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complications, the lack of formal approval for perineural administration necessitates cautious 

interpretation of available data 3,14. 

Systemic adverse effects such as hyperglycaemia, impaired wound healing, and infection have 

been evaluated in several studies. Meta-analyses have demonstrated no significant increase in 

these complications with single-dose perioperative dexamethasone 10,16. 

Despite reassuring clinical evidence, authors have consistently recommended careful patient 

selection and consideration of risk–benefit balance, particularly when choosing the perineural 

route 4,13 

LACUNAE IN LITERATURE 

Despite extensive evaluation of dexamethasone as an adjuvant to peripheral nerve 

blocks, several lacunae persist in the existing literature. Although interscalene brachial plexus 

block is widely accepted as the gold standard for postoperative analgesia in shoulder surgery, 

published studies show substantial heterogeneity with respect to study design, sample size, 

surgical procedures, and outcome measures, which limits direct comparison and uniform 

interpretation of results 2,3. 

Conflicting evidence exists regarding the optimal route of dexamethasone administration. 

While some randomized trials and meta-analyses have demonstrated a longer duration of 

analgesia with perineural dexamethasone, others have reported equivalent analgesic efficacy 

between perineural and intravenous routes. This inconsistency has resulted in a lack of clear 

clinical consensus on whether one route offers a definitive advantage over the other 4,13,14. 

Another important gap is the variability in the choice of local anaesthetic agents across studies. 

Most available literature has focused on dexamethasone used with bupivacaine or ropivacaine, 

whereas evidence specifically evaluating dexamethasone as an adjunct to levobupivacaine for 
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interscalene brachial plexus block remains limited. This restricts the applicability of existing 

findings to clinical settings where levobupivacaine is commonly used 11,12,45. 

Furthermore, many studies include heterogeneous surgical populations or different types of 

upper limb procedures, rather than focusing exclusively on arthroscopic shoulder surgery 

performed under general anaesthesia with interscalene block. Differences in surgical technique 

and pain profiles may influence analgesic outcomes and contribute to variability in reported 

results 15,17,47. 

In addition, there is a lack of standardization regarding dexamethasone dose, timing of 

administration, and assessment of postoperative analgesic outcomes. Long-term safety data, 

particularly concerning perineural administration of dexamethasone, are also limited due to its 

off-label use, despite the absence of significant neurological complications reported in 

available trials 3,16. 

Hence, a clear gap exists for a well-designed prospective study comparing intravenous and 

perineural dexamethasone as adjuncts to levobupivacaine for interscalene brachial plexus block 

in patients undergoing arthroscopic shoulder surgery, using standardized outcome measures 

such as duration of analgesia, analgesic consumption, and adverse effects. 

RESEARCH QUESTION 

Whether I.V. and perineural route of administration of dexamethasone are equivalent in 

increasing the analgesic duration of a single-shot interscalene block with Levobupivacaine for 

arthroscopic shoulder surgery under general anaesthesia ? 
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MATERIALS AND METHODS   

STUDY SITE- Deenanath Mangeshkar Hospital and Research Centre, Pune. 

STUDY DESIGN- Prospective randomised observational comparative study 

STUDY POPULATION- Adult Patients aged 18 to 80 years had ASA physical status I, II & 

III undergone elective arthroscopic shoulder surgery under interscalene brachial plexuses block 

with General anaesthesia. 

Sample Size calculation by Mean (SD) of the duration of analgesia(min). 

Using the reference article, the mean (SD) duration of analgesia for group DP is 817.2 (88.01), 

and the mean (SD) duration of analgesia for group DI is 858.0 (86.16).   

The expected difference in duration of analgesia is 45 min by using the following formula we 

will calculate the sample size  

For two independent group  

Mean (SD) for Group D is 817.2 (88.01) for n= 50 

Mean (SD) for Group C is 858.0 (86.16) for n= 50 

Combined SD is 87.09 

Sample Size formula 

          2*(Z+Z(1-β))
2 * Sd 2 

n  =  ------------------------------------  

                d2 
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Where, 

n = sample size  

Z= Standard normal variate for =0.05 (95%CI) =1.96 

Z1-β = Standard normal variate for 1-β=0.80 (80%) =0.84 

Combined SD = 87.09 

Effect size=d= 45 

The minimum Sample size is 59 cases per group. 

Articles Cited for Sample Size Estimation – 

Mathew, Rony et al. “Effect of Perineural and Intravenous Dexamethasone on Duration of 

Analgesia in Supraclavicular Brachial Plexus Block with Bupivacaine: A Comparative 

Study.” Anesthesia, Essays and Researches 13 (2019): 280 – 283 18 

Time frame to address the study – The study will be conducted from March 2025 to February 

2026. 

Inclusion Criteria: 

1. Adults between the age group 18 to 80 years who give consent to take part in the study  

2. Patients posted for elective arthroscopic shoulder surgery. 

3. Patients with American Society of Anaesthesiology (ASA)physical status grade I, II & III 

Exclusion Criteria: 

1.Pregnancy 

2. Patients with allergies to amide local anaesthetics or dexamethasone 



40 
 

3. Contraindications to interscalene block (severe Chronic Obstructive Pulmonary Disease, 

coagulopathy, pre-existing neurologic deficit in ipsilateral upper extremity, localised infection 

4.Contraindication to dexamethasone (peptic ulcer disease, systemic infection, glaucoma, 

active varicella/herpetic infections) 

METHODOLOGY: 

After getting approval from the Scientific and Ethical Committee, Patients providing informed 

consent and meeting all eligibility criteria were randomised into two groups with the help of a 

computerised randomisation number table, as follows perineural dexamethasone (PD) or I.V. 

dexamethasone (ID) 

Group ID (Intravenous Dexamethasone) 

ISB injectate mixture -Levobupivacaine 0.5% (18 ml) mixed with saline 0.9% (2 ml), to a total 

volume of 20 ml, followed by a slow IV bolus of 0.9% saline (8 ml) mixed with dexamethasone 

(8 mg- 2 ml) over 10 minutes after ISB.  

Group PD (Perineural Dexamethasone Group) 

ISB injectate mixture -Levobupivacaine 0.5% (18 ml) mixed with 8 mg of dexamethasone (2 

ml) to a total volume of 20 ml followed by a slow IV bolus of 0.9% saline (10 ml) over 10 

minutes after ISB.  

Patients were explained about the interscalene brachial plexuses block and the study was 

conducted in detail and a ‘Patient information sheet’ was provided. A pre-anaesthetic 

examination was done by the anaesthesiologist. Along with the patient’s medical and surgical 

history, the patient’s physical characteristics such as age, gender, height, weight and body mass 

index (BMI) were noted. Patients have undergone all basic investigations such as Haemogram, 

Renal Function Tests, Liver Function Tests, ECG, Chest X-ray and other tests as required 
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according to the patient's comorbidities. After establishing I.V. access, and applying standard 

monitors (ECG, non-invasive blood pressure cuff, continuous oxygen saturation & end-tidal 

CO2), participants received sedation with midazolam (0.5-1 mg I.V.) The lateral aspect of the 

neck including the supraclavicular fossa ipsilateral to the surgical site were cleansed with 2 % 

chlorhexidine gluconate solution. The ultrasound-guided ISB (0.5% Levobupicavaine 

±dexamethasone 8 mg ) was performed under sterile conditions by the anaesthesiologist, with 

a linear probe (SonoSite Inc. or GE) at the C6 nerve root level via posterior approach with a 22 

gauge insulated 50 mm regional needle (Stimuplex®, B.Braun ). The slow IV bolus of 0.9% 

saline 10 ml (±dexamethasone 8 mg) was given over 10 minutes after ISB. After achieving the 

satisfactory position of the needle tip and with negative aspiration, the LA (±dexamethasone 8 

mg) was injected.  

Pre-operative block success was taken as the patient’s inability to abduct the shoulder and 

profound shoulder numbness before induction of general anaesthesia. 

General anaesthesia was induced with a standardised technique using fentanyl 1 mcg kg-1 and 

propofol 1-3 mg kg-1 . The airway was secured by either a Laryngeal mask airway (Proseal 

LMA) or Tracheal intubation was facilitated with Atracurium 0.5 mg kg-1. Anaesthesia was 

maintained using sevoflurane at a Minimum alveolar concentration (MAC) of 0.8-1. 

Intraoperatively, aliquots of fentanyl (25 mcg) were administered when blood pressure or heart 

increased more than 20% of preoperative baseline values. Muscle relaxation was reversed using 

neostigmine (0.04 mg kg-1) and glycopyrrolate (0.007 mg kg-1). Standard antiemetic 

prophylaxis with the serotonin antagonist ondansetron 4 mg I.V. was administered before 

emergence.  
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Upon arrival to the recovery room, a Visual analogue score (VAS) >4 or a patient request for 

analgesia were treated with IV analgesics- IV Paracetamol 1 gm. If the pain score persists over 

4 after 20 minutes, then IV Tramadol 1 mg/Kg was administered. 

 

Assessment Procedure: 

Postoperative Monitoring: 

A. Pain scores were assessed at regular intervals (e.g., At 8 hours post ISB, then every 4 hours 

up to 24 hours) using VAS 

Patients were instructed to report when they first experience significant pain VAS ≥ 4 requiring 

additional analgesia. 

Criteria for rescue analgesia: 

The time of the first request for analgesia was documented. 

Rescue analgesia was provided if VAS ≥ 4 or if the patient experiences discomfort requiring 

additional pain relief. 

Medication Protocol: 

Rescue analgesia was standardised (e.g. IV paracetamol 1gm. If after 20 minutes, VAS score 

is still ≥ 4 then   IV Tramadol 50 mg) to ensure uniformity across all participants 

ASSESSMENT OF SENSORY BLOCK: 

Duration of Sensory Block: 

Postoperatively, the total duration of the sensory blockade was measured as the time interval 

from end of injection (block) to the patients first reported sensation of pain at the surgical site  



43 
 

Statistical Methods for Data Analysis: -  

Data analysis was performed by using SPSS (Statistical Package for Social Sciences) Version 

29:0  

Quantitative data variables are expressed by using Mean and SD etc…,  

Qualitative data variables are expressed by using frequency and percentage (%).  

Unpaired t-test / Mann-Whitney U test was used to compare the two groups for quantitative 

data variables. 

The chi-square test / Fisher’s exact test was used to compare the qualitative data variables in 

two or more independent groups  

P-value < 0.05 considered as significant 
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OBSERVATIUON AND RESULTS 

Table 1: Gender Distribution of Patients in Perineural Dexamethasone (MRD-PD) and 

Intravenous Dexamethasone (MRD-ID) Groups Undergoing Arthroscopic Shoulder 

Surgery Under General Anaesthesia 

Gender 
Group 

Total p-value 
MRD PD MRD ID 

Male 43 46 89 

0.482 Female 22 18 40 

Total 65 64 129 

p-value > 0.05 (Not significant) Chi-square test used 

In the MRD PD group, 43/65 (66.2%) were male and 22/65 (33.8%) were female. In the MRD 

ID group, 46/64 (71.9%) were male and 18/64 (28.1%) were female. The chi-square test 

showed no statistically significant difference in gender distribution between groups (p = 

0.482)Table 2: Comparison of Age Between Perineural and Intravenous Dexamethasone 

Groups 

Group 
Number of 

patients 

Age (years) 
p-value 

Mean SD 

MRD PD 65 41.02 18.7 
0.744 

MRD ID 64 39.95 18.12 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 1: Comparison of Age Between Perineural and Intravenous Dexamethasone 

Groups 
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Mean (SD) age was 41.02 (18.70) years in MRD PD and 39.95 (18.12) years in MRD ID. The 

unpaired t-test showed no significant difference (p = 0.744). 

Table 3: Comparison of Height Between Perineural and Intravenous Dexamethasone 

Groups 

Group 
Number 

of patients 

Height (cm) 
p-value 

Mean SD 

MRD PD 65 165.26 11.52 
0.908 

MRD ID 64 165.03 11.1 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 2: Comparison of Height Between Perineural and Intravenous Dexamethasone 

Groups 
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Mean (SD) height was 165.26 (11.52) cm in MRD PD and 165.03 (11.10) cm in MRD ID. The 

unpaired t-test showed no significant difference (p = 0.908). 

Table 4: Comparison of Weight Between Perineural and Intravenous Dexamethasone 

Groups 

Group 
Number of 

patients 

Weight (kg) 
p-value 

Mean SD 

MRD PD 65 73.18 13.21 
0.723 

MRD ID 64 72.32 14.31 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 3: Comparison of Weight Between Perineural and Intravenous Dexamethasone 

Groups 

 

Mean (SD) weight was 73.18 (13.21) kg in MRD PD and 72.32 (14.31) kg in MRD ID. The 

unpaired t-test showed no significant difference (p = 0.723). 
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Table 5: Comparison of Body Mass Index (BMI) Between Perineural and Intravenous 

Dexamethasone Groups 

Group 
Number of 

patients 

BMI 
p-value 

Mean SD 

MRD PD 65 27.25 6.1 
0.35 

MRD ID 64 26.39 4.04 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 4: Comparison of Body Mass Index (BMI) Between Perineural and Intravenous 

Dexamethasone Groups 

 

Mean (SD) BMI was 27.25 (6.10) in MRD PD and 26.39 (4.04) in MRD ID. The unpaired t-

test showed no significant difference (p = 0.350). 
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Table 6: Comparison of ASA Physical Status Between Perineural and Intravenous 

Dexamethasone Groups 

ASA 

grade 

Group 
Total p-value 

MRD PD MRD ID 

I 39 41 80 
0.635 

  
II 26 23 49 

Total 65 64 129 

p-value > 0.05 (Not significant) Chi-square test used 

ASA I was 39/65 (60.0%) in MRD PD and 41/64 (64.1%) in MRD ID. ASA II was 26/65 

(40.0%) and 23/64 (35.9%) respectively. The chi-square test showed no significant difference 

(p = 0.635). 
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Table 7: Comparison of Duration of Sensory Block Between Perineural and Intravenous 

Dexamethasone Groups 

Group 
Number of 

patients 

Duration of sensory 

blocked (min) p-value 

Mean SD 

MRD PD 55 518.76 36.3 
< 0.001* 

MRD ID 57 482.51 51.61 

*Significant (p-value < 0.05) Unpaired t-test used 

Graph 5: Comparison of Duration of Sensory Block Between Perineural and Intravenous 

Dexamethasone Groups 

 

Mean (SD) duration of sensory block was 518.76 (36.30) min in MRD PD and 482.51 (51.61) 

min in MRD ID. The unpaired t-test showed a statistically significant difference (p < 0.001), 

favouring MRD PD. 
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Table 8: Comparison of Time to First Analgesic Requirement Between Perineural and 

Intravenous Dexamethasone Groups 

Group 
Number of 

patients 

Duration of requirement of 

1st analgesic (min) 
p-value 

Mean SD 

MRD PD 40 542.7 36.18 
0.551 

MRD ID 44 524.61 47.44 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 6: Comparison of Time to First Analgesic Requirement Between Perineural and 

Intravenous Dexamethasone Groups 

 

Mean (SD) time to first analgesic requirement was 542.70 (36.18) min in MRD PD and 524.61 

(47.44) min in MRD ID. The unpaired t-test showed no significant difference (p = 0.551). 
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Table 9: Comparison of Time to Second Analgesic Requirement Between Perineural and 

Intravenous Dexamethasone Groups 

Group 
Number of 

patients 

Duration of requirement 

of 2nd analgesic (min) 
p-value 

Mean SD 

MRD PD 16 549 26.11 

0.999 

MRD ID 21 544 24.4 

p-value > 0.05 (Not significant) Unpaired t-test used 

Graph 7: Comparison of Time to Second Analgesic Requirement Between Perineural and 

Intravenous Dexamethasone Groups 

 

Mean (SD) time to second analgesic requirement was 549.00 (26.11) min in MRD PD and 

544.00 (24.40) min in MRD ID. The unpaired t-test showed no significant difference (p = 

0.999). 
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Table 10: Comparison of Number of Postoperative Analgesic Doses Between Perineural 

and Intravenous Dexamethasone Groups 

Number of 

analgesic 

given 

Group 

Total p-value 
MRD PD MRD ID 

0 25 20 45 

0.26 

  

1 24 23 47 

2 12 10 22 

3 4 11 15 

Total 65 64 129 

p-value > 0.05 (Not significant) Chi-square test used 

Distribution of analgesic doses was similar. For MRD PD: 0 doses = 25/65 (38.5%), 1 dose = 

24/65 (36.9%), 2 doses = 12/65 (18.5%), 3 doses = 4/65 (6.2%). For MRD ID: 0 = 20/64 

(31.3%), 1 = 23/64 (35.9%), 2 = 10/64 (15.6%), 3 = 11/64 (17.2%). The chi-square test showed 

no significant difference (p = 0.260). 
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Table 11: Comparison of Postoperative Nausea and Vomiting (PONV) Between 

Perineural and Intravenous Dexamethasone Groups 

PONV 
Group 

Total p-value 
MRD PD MRD ID 

Yes 4 7 11 
0.331 

  
No 61 57 118 

Total 65 64 129 

p-value > 0.05 (Not significant) Chi-square test used 

PONV occurred in 4/65 (6.2%) of MRD PD and 7/64 (10.9%) of MRD ID. The chi-square test 

showed no significant difference (p = 0.331). 

Table 12: Comparison of Visual Analogue Scale (VAS) Scores at Different Postoperative 

Time Intervals Between Perineural and Intravenous Dexamethasone Groups 

VAS at 
MRD PD MRD ID 

p-value 
Min Max Median Min Max Median 

8 hours 0 1 0 0 0 0 0.321 

12 hours 0 2 0 0 3 0 0.479 

16 hours 0 4 1 0 5 2 0.685 

20 hours 0 5 3 0 6 4 0.004* 

24 hours 0 6 5 0 7 5 0.046* 

*Significant (p-value < 0.05) Mann-Whitney U test used 

VAS scores were similar at 8, 12, and 16 hours. At 20 hours, median VAS was 3 in MRD PD 

vs 4 in MRD ID (p = 0.004). At 24 hours, both groups had median VAS of 5, but the difference 

was still statistically significant (p = 0.046). Mann-Whitney U test used. 
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Table 13: Within-Group Comparison of Postoperative Visual Analogue Scale (VAS) 

Scores Over Time in Perineural and Intravenous Dexamethasone Groups 

VAS at 
MRD PD 

p-value 
MRD ID 

p-value 
Min Max Median Min Max Median 

8 hours 0 1 0   0 0 0   

12 hours 0 2 0 < 0.001* 0 3 0 < 0.001* 

16 hours 0 4 1 < 0.001* 0 5 2 < 0.001* 

20 hours 0 5 3 < 0.001* 0 6 4 < 0.001* 

24 hours 0 6 5 < 0.001* 0 7 5 < 0.001* 

*Significant (p-value < 0.05) Wilcoxon sign rank test used 

Both MRD PD and MRD ID groups showed significant increases in VAS scores over time from 

12 to 24 hours (all p < 0.001). Wilcoxon signed rank test used. 
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DISCUSSION 

 

Among arthroscopic shoulder surgeries, rotator cuff repair, Bankart repair, posterior 

labrum repair, and SLAP repair are the most commonly performed procedures. These surgeries 

are associated with moderate to severe postoperative pain, which can adversely affect early 

mobilization, rehabilitation, and overall patient satisfaction. Regional anesthesia in the form of 

interscalene brachial plexus block (ISB) plays a vital role in perioperative analgesia for 

shoulder surgery by reducing postoperative opioid consumption and improving recovery 

profiles. The addition of adjuvants to local anesthetics is a well-established strategy to prolong 

the duration of nerve block and enhance postoperative analgesia. 

The present study was designed to compare the efficacy of perineural dexamethasone versus 

intravenous dexamethasone as an adjuvant to levobupivacaine for interscalene brachial plexus 

block in patients undergoing arthroscopic shoulder surgery under general anesthesia. A total of 

129 patients were randomized into two groups: 65 patients in the perineural dexamethasone 

(MRD PD) group and 64 patients in the intravenous dexamethasone (MRD ID) group. The 

groups were comparable with respect to demographic variables and type of surgery, ensuring 

homogeneity and minimizing confounding factors. 

The primary objective of our study was to compare the duration of sensory blockade between 

the two groups. We observed that the mean (SD) duration of sensory block was 518.76 ± 36.30 

minutes in the MRD PD group and 482.51 ± 51.61 minutes in the MRD ID group. This 

difference was highly statistically significant (p < 0.001), indicating that perineural 

dexamethasone was more effective than intravenous dexamethasone in prolonging the duration 

of sensory blockade when used as an adjunct to levobupivacaine for interscalene brachial 

plexus block. This finding supports the hypothesis that local perineural administration of 



56 
 

dexamethasone produces a more pronounced and sustained block-prolonging effect, possibly 

due to local anti-inflammatory action and reduced perineural edema, thereby prolonging local 

anesthetic action at the nerve level. 

Secondary outcomes included the time to first, second, and third rescue analgesic requirement, 

as well as overall postoperative analgesic consumption. The mean (SD) time to first analgesic 

requirement was 542.70 ± 36.18 minutes in the MRD PD group and 524.61 ± 47.44 minutes in 

the MRD ID group. Although the time to first analgesic requirement was numerically longer 

in the perineural group, this difference was not statistically significant (p = 0.551). This 

suggests that while perineural dexamethasone significantly prolonged the sensory block 

duration, this did not translate into a statistically significant delay in the requirement of the first 

rescue analgesic when compared to intravenous dexamethasone. 

Similarly, the mean (SD) time to second analgesic requirement was 549.00 ± 26.11 minutes in 

the MRD PD group and 544.00 ± 24.40 minutes in the MRD ID group, with no statistically 

significant difference (p = 0.999). This indicates that both routes of dexamethasone 

administration provided comparable sustained postoperative analgesia beyond the first rescue 

analgesic dose. 

In terms of total postoperative analgesic consumption, 38.5% of patients in the MRD PD group 

required no rescue analgesia, 36.9% required one dose, 18.5% required two doses, and 6.2% 

required three doses. In the MRD ID group, 31.3% required no analgesic, 35.9% required one 

dose, 15.6% required two doses, and 17.2% required three doses. The difference between the 

two groups was not statistically significant (p = 0.260), indicating that overall postoperative 

analgesic requirements were similar between perineural and intravenous dexamethasone 

groups. Although perineural dexamethasone significantly prolonged the sensory block 

duration, this did not result in a significant reduction in the number of postoperative analgesic 
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doses required. This may be attributed to the use of standardized multimodal analgesia, the 

influence of general anesthesia, and interindividual variability in pain perception and surgical 

stimulus. 

The inter-group comparison of Visual Analog Scale (VAS) scores demonstrated that 

postoperative pain intensity was comparable between the two groups during the early 

postoperative period. At 8, 12, and 16 hours, median VAS scores were similar between the 

MRD PD and MRD ID groups, with no statistically significant difference (p > 0.05). This 

suggests that both perineural and intravenous dexamethasone provided effective early 

postoperative analgesia when used as adjuncts to levobupivacaine for interscalene brachial 

plexus block. 

However, at 20 hours, the MRD PD group showed a significantly lower median VAS score (3) 

compared to the MRD ID group (4) with a statistically significant difference (p = 0.004). At 

24 hours, although the median VAS score was numerically equal (5) in both groups, the inter-

group difference remained statistically significant (p = 0.046). This indicates a clinically 

relevant advantage of perineural dexamethasone in controlling late postoperative pain, 

particularly as the effect of the local anesthetic begins to wane. This pattern suggests that the 

analgesic benefit of perineural dexamethasone becomes more apparent in the later 

postoperative period, possibly due to prolonged local modulation of nociceptive signaling at 

the nerve level. 

The incidence of postoperative nausea and vomiting (PONV) was low and comparable between 

the two groups. PONV occurred in 4 of 65 patients (6.2%) in the MRD PD group and 7 of 64 

patients (10.9%) in the MRD ID group. This difference was not statistically significant (p = 

0.331), indicating that the route of dexamethasone administration did not significantly 
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influence the incidence of PONV in patients undergoing arthroscopic shoulder surgery under 

general anesthesia. 

Overall, the findings of this study demonstrate that perineural dexamethasone significantly 

prolongs the duration of sensory blockade compared to intravenous dexamethasone when used 

as an adjuvant to levobupivacaine for interscalene brachial plexus block. However, both routes 

provide comparable postoperative analgesia, rescue analgesic requirements, and PONV 

profiles. These results suggest that while perineural dexamethasone offers a measurable 

advantage in block duration and late postoperative pain control, intravenous dexamethasone 

remains a clinically effective alternative, especially considering concerns regarding off-label 

perineural steroid use and the need for simplicity and safety in routine clinical practice. 

Body Mass Index (BMI) 

The mean (SD) BMI in the MRD PD group was 27.25 ± 6.10 kg/m², while in the MRD 

ID group it was 26.39 ± 4.04 kg/m², with no statistically significant intergroup difference (p = 

0.350). This baseline comparability is relevant because BMI can affect regional anesthesia 

performance through anatomical variation, increased depth of neural structures, altered spread 

of local anesthetic, and differences in postoperative analgesic requirement. The similarity of 

BMI across groups strengthens internal validity by supporting that observed outcome 

differences are more plausibly attributable to dexamethasone route rather than body habitus. 

Comparable BMI between groups has also been consistently ensured in prior randomized 

comparisons of perineural versus intravenous dexamethasone in interscalene or brachial plexus 

blocks, supporting unbiased interpretation of route-specific effects (Desmet et al., Rosenfeld et 

al., Holland et al., Lee et al.) as well as conclusions from meta-analyses that baseline 

anthropometric equivalence is typical in this literature (Chong et al., Heesen et al., Albrecht et 

al.) 3,13,15,16,22,46. 
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ASA physical status distribution 

In the MRD PD group, 60.0% of patients were ASA I and 40.0% were ASA II, while 

in the MRD ID group, 64.1% were ASA I and 35.9% were ASA II. This difference was not 

statistically significant (p = 0.635). ASA physical status is a clinically important baseline 

variable because systemic comorbidities can influence perioperative physiology, pain 

perception, analgesic requirements, and adverse effect profiles such as nausea and vomiting. 

The comparable ASA distribution indicates that both groups had similar preoperative health 

status, thereby supporting that differences in sensory block duration, postoperative pain, and 

analgesic use are more likely related to the intervention rather than baseline systemic illness. 

Prior randomized trials and pooled evidence comparing perineural and intravenous 

dexamethasone similarly report balanced ASA distributions to support valid route-based 

comparisons (Desmet et al., Rosenfeld et al., Holland et al., Lee et al.; Chong et al., Heesen et 

al., Albrecht et al.) 3,13,15,16,22,35,46. 

Duration of sensory blockade 

The mean (SD) duration of sensory block was 518.76 ± 36.30 minutes in the MRD PD 

group compared with 482.51 ± 51.61 minutes in the MRD ID group, and this difference was 

highly statistically significant (p < 0.001). This finding indicates that perineural dexamethasone 

was more effective than intravenous dexamethasone in prolonging sensory block duration 

when used as an adjunct to levobupivacaine for ISB. A plausible explanation is that perineural 

administration may exert local anti-inflammatory effects, reduce perineural edema, and limit 

systemic absorption of local anesthetic through vasoconstrictive or local tissue effects, thereby 

sustaining drug availability at the nerve level. In contrast, intravenous dexamethasone primarily 

acts via systemic anti-inflammatory pathways, which may not prolong neural exposure to the 

same extent. These findings align with prior randomized comparisons reporting longer block 
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or analgesic duration with perineural dexamethasone than with intravenous administration 

(Desmet et al., Rosenfeld et al., Holland et al., Lee et al.) 3,13,46. Meta-analyses have similarly 

concluded that perineural dexamethasone generally results in greater prolongation of block 

characteristics compared with intravenous dexamethasone, including interscalene-focused 

pooled analyses (Chong et al., Heesen et al., Albrecht et al.) 15,16,22. 

Time to first analgesic requirement 

The mean (SD) time to first rescue analgesic requirement was 542.70 ± 36.18 minutes 

in the MRD PD group and 524.61 ± 47.44 minutes in the MRD ID group. Although the 

perineural group demonstrated a numerically longer time to first analgesic request, the 

difference was not statistically significant (p = 0.551). This suggests that despite a clear 

prolongation of sensory blockade with perineural dexamethasone, early rescue analgesic 

timing may be influenced by additional factors beyond block duration alone, including surgical 

stimulus intensity, intraoperative opioid exposure, variability in pain thresholds, and 

standardized postoperative analgesic protocols. The use of general anesthesia for all patients 

may further reduce early intergroup differences in perceived pain and analgesic triggering 

thresholds. Similar patterns have been reported in prior trials where perineural dexamethasone 

prolonged block duration without consistently producing statistically significant delays in first 

rescue analgesic requirement compared with intravenous dexamethasone (Desmet et al., 

Rosenfeld et al., Holland et al., Lee et al.), and pooled analyses have noted inconsistent route-

related differences for this endpoint across studies (Chong et al., Heesen et al., Albrecht et al.) 

3,13,15,16,22,46. 
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Time to second analgesic requirement 

The mean (SD) time to second analgesic requirement was 549.00 ± 26.11 minutes in 

the MRD PD group and 544.00 ± 24.40 minutes in the MRD ID group, with no significant 

difference (p = 0.999). This finding indicates that both routes provided comparable sustained 

postoperative analgesia beyond the first rescue dose. Once systemic analgesic pathways are 

engaged after initial rescue medication, route-specific advantages in block characteristics may 

become less apparent, particularly when multimodal analgesia is standardized. Interindividual 

variability in pain reporting, differences in surgical irritation, and the systemic absorption of 

dexamethasone may also contribute to convergence of analgesic requirements at later time 

points. Comparable later analgesic needs between perineural and intravenous dexamethasone 

have similarly been observed in trials and emphasized in syntheses where differences are often 

greatest in early block duration rather than cumulative later analgesic requirements (Desmet et 

al., Rosenfeld et al., Holland et al., Lee et al.; Chong et al., Heesen et al., Albrecht et al.) 

3,13,15,16,22,46.  

Number of postoperative analgesic doses required 

In the MRD PD group, 38.5% of patients required no rescue analgesic, 36.9% required 

one dose, 18.5% required two doses, and 6.2% required three doses. In the MRD ID group, 

31.3% required no rescue analgesia, 35.9% required one dose, 15.6% required two doses, and 

17.2% required three doses. The intergroup difference was not statistically significant (p = 

0.260). This indicates that overall postoperative analgesic dosing patterns were similar between 

groups. Although perineural dexamethasone significantly prolonged sensory blockade, this 

advantage did not translate into a statistically significant reduction in the number of rescue 

doses, potentially because multimodal analgesia protocols reduce between-group separation, 

and because postoperative pain is multifactorial and influenced by both nociceptive and 
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inflammatory components. Prior trials have similarly reported that prolonged block 

characteristics with perineural dexamethasone may not consistently reduce cumulative 

analgesic consumption compared with intravenous dexamethasone (Desmet et al., Rosenfeld 

et al., Holland et al., Lee et al.), and meta-analyses have noted that effects on cumulative 

consumption are variable and often not clinically distinct despite consistent prolongation of 

block duration (Chong et al., Heesen et al., Albrecht et al.) 3,13,15,16,22,46. 

Inter-group analysis of VAS scores 

Postoperative pain intensity, assessed using VAS, was comparable between groups 

during the early postoperative period. At 8, 12, and 16 hours, median VAS scores did not differ 

significantly (p > 0.05), indicating effective early analgesia with both routes of dexamethasone 

when used as adjuvants to levobupivacaine for ISB under general anesthesia. However, 

differences became evident in the later postoperative period. At 20 hours, the MRD PD group 

demonstrated a significantly lower median VAS score (3) compared with the MRD ID group 

(4) (p = 0.004). At 24 hours, although the median VAS score was numerically equal (5) in both 

groups, the intergroup difference remained statistically significant (p = 0.046). This pattern 

suggests that the benefit of perineural dexamethasone becomes more apparent as the primary 

effect of the local anesthetic wanes, possibly reflecting prolonged local modulation of 

nociceptive signaling at the nerve level and sustained reduction in perineural inflammatory 

responses. Similar late postoperative advantages in pain control and reduction in rebound pain 

with perineural dexamethasone have been reported in randomized trials and supported in 

pooled analyses, where early pain scores may appear similar but later time-point differences 

can favor perineural administration (Desmet et al., Rosenfeld et al., Holland et al., Lee et al.; 

Chong et al., Heesen et al., Albrecht et al.) 3,13,15,16,22,35,46. 
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Postoperative nausea and vomiting (PONV) 

The incidence of PONV was low in both groups and did not differ significantly: 4/65 

patients (6.2%) in the MRD PD group and 7/64 patients (10.9%) in the MRD ID group (p = 

0.331). This indicates that the route of dexamethasone administration did not significantly 

influence PONV in this cohort. While intravenous dexamethasone has well-recognized 

antiemetic properties, perineural dexamethasone may also exert systemic antiemetic effects 

through vascular absorption, which may explain the comparable rates. In addition, standardized 

anesthesia and analgesic regimens and relatively low opioid requirements may have 

contributed to the overall low PONV incidence. Comparable PONV rates between perineural 

and intravenous dexamethasone have been reported in randomized trials and meta-analyses, 

supporting that route selection may not materially alter antiemetic outcomes in this setting 

(Desmet et al., Rosenfeld et al., Holland et al., Lee et al.; Chong et al., Heesen et al., Albrecht 

et al.) 3,13,15,16,22,35,46. 

The findings of the present study demonstrate that perineural dexamethasone 

significantly prolongs the duration of sensory blockade compared with intravenous 

dexamethasone when used as an adjuvant to levobupivacaine for ISB in arthroscopic shoulder 

surgery. Despite this clear advantage in block duration and evidence of improved late 

postoperative pain control, both routes provided comparable profiles for early postoperative 

analgesia, timing of rescue analgesic requirements, overall rescue dose distribution, and 

PONV. Clinically, these results indicate that perineural dexamethasone offers a measurable 

extension of sensory block and may be advantageous in controlling later postoperative pain as 

local anesthetic effect wanes, while intravenous dexamethasone remains an effective and 

practical alternative, particularly when considering simplicity of administration and concerns 

regarding off-label perineural steroid use in routine practice. 
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SUMMARY 

This prospective comparative study was conducted to evaluate and compare the 

analgesic efficacy and side-effect profile of perineural versus intravenous dexamethasone when 

used as an adjunct to levobupivacaine for interscalene brachial plexus block in adult patients 

undergoing arthroscopic shoulder surgery under general anaesthesia. A total of 129 patients 

were included and allocated into two groups: MRD PD (perineural dexamethasone) and MRD 

ID (intravenous dexamethasone). Both groups were comparable with respect to demographic 

characteristics, body mass index, and ASA physical status, ensuring homogeneity and 

minimizing confounding factors. 

The primary outcome of the study showed that the duration of sensory blockade was 

significantly longer in the perineural dexamethasone group compared to the intravenous group 

(518.76 ± 36.30 minutes vs 482.51 ± 51.61 minutes; p < 0.001). However, the time to first and 

second rescue analgesic requirements did not differ significantly between the two groups. 

Postoperative analgesic consumption, including the number of rescue analgesic doses required, 

was also comparable between groups. 

Inter-group analysis of postoperative pain using the Visual Analog Scale (VAS) demonstrated 

similar pain scores in both groups during the early postoperative period (8, 12, and 16 hours). 

At 20 and 24 hours, the perineural dexamethasone group had significantly lower VAS scores 

compared to the intravenous group, indicating improved late postoperative analgesia. Intra-

group analysis revealed a progressive and statistically significant increase in VAS scores over 

time in both groups, reflecting the gradual resolution of the nerve block. 

The incidence of postoperative nausea and vomiting was low and did not differ significantly 

between groups, indicating a comparable safety profile for both routes of dexamethasone 
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administration. Overall, the study concludes that perineural dexamethasone is more effective 

than intravenous dexamethasone in prolonging sensory blockade and reducing late 

postoperative pain, while both routes provide similar postoperative analgesic requirements and 

side-effect profiles when used as adjuncts to levobupivacaine for interscalene brachial plexus 

block. 
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CONCLUSION 

This prospective comparative study evaluated the analgesic efficacy and side-effect 

profile of perineural versus intravenous dexamethasone as an adjunct to levobupivacaine for 

interscalene brachial plexus block in adult patients undergoing arthroscopic shoulder surgery 

under general anaesthesia. Both groups were comparable with respect to demographic variables 

and ASA physical status, ensuring that differences in outcomes could be reliably attributed to 

the route of dexamethasone administration rather than baseline confounders. 

The primary outcome of the study demonstrated that perineural dexamethasone significantly 

prolonged the duration of sensory blockade compared to intravenous dexamethasone. This 

finding confirms that perineural administration provides a superior local analgesic effect when 

used as an adjunct to levobupivacaine in interscalene block. However, despite the longer 

sensory block duration, time to first and second rescue analgesic requirements did not differ 

significantly between the two groups, suggesting that prolonged block duration does not always 

translate into delayed analgesic consumption. 

Assessment of postoperative pain using VAS revealed that pain scores were comparable during 

the early postoperative period, but at 20 and 24 hours, patients in the perineural dexamethasone 

group experienced significantly lower pain scores compared with the intravenous group. Intra-

group analysis showed a progressive increase in pain scores over time in both groups, reflecting 

the natural resolution of the nerve block. These findings indicate that perineural dexamethasone 

provides better late postoperative analgesia, though neither route completely prevents the 

return of pain beyond 24 hours. 

Postoperative analgesic consumption and the number of rescue analgesic doses required were 

similar between groups, and the incidence of postoperative nausea and vomiting was low and 
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comparable, indicating that both routes of dexamethasone have a similar safety and side-effect 

profile. 

In conclusion, perineural dexamethasone is superior to intravenous dexamethasone in 

prolonging sensory block duration and reducing late postoperative pain, while both routes 

provide comparable analgesic requirements and side-effect profiles. Perineural dexamethasone 

can therefore be considered a more effective adjunct to levobupivacaine for interscalene 

brachial plexus block in arthroscopic shoulder surgery when prolonged analgesia is desired. 
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STRENGTHS AND LIMITATIONS 

STRENGTHS OF THE STUDY: 

1. Prospective comparative design: The study prospectively compared perineural versus 

intravenous dexamethasone, allowing direct evaluation of the effect of route of 

administration on analgesic outcomes. 

2. Well-matched baseline characteristics: Demographic variables including age, gender, 

height, weight, BMI, and ASA physical status were comparable between groups, 

minimizing confounding and strengthening internal validity. 

3. Standardized anesthetic technique: All patients received interscalene brachial plexus 

block with levobupivacaine under general anesthesia, ensuring uniformity in block 

technique and intraoperative management. 

4. Clinically relevant outcomes: The study assessed meaningful endpoints such as duration 

of sensory blockade, time to first and subsequent analgesic requirement, VAS pain scores, 

analgesic consumption, and PONV, enhancing clinical applicability. 

5. Use of appropriate statistical tests: Parametric and non-parametric tests (unpaired t-test, 

chi-square test, Mann–Whitney U test, Wilcoxon signed-rank test) were appropriately 

selected based on data distribution. 

6. Comprehensive pain assessment: Both inter-group and intra-group VAS analyses were 

performed across multiple postoperative time points, providing a detailed understanding of 

pain progression and rebound pain. 

7. Evaluation of safety profile: Assessment of PONV and analgesic consumption allowed 

comparison of side-effect profiles between the two routes of dexamethasone 

administration. 
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8. Adequate sample size for primary outcome: The number of patients included was 

sufficient to demonstrate a statistically significant difference in the primary outcome 

(duration of sensory block). 

LIMITATIONS OF THE STUDY 

1. Single-center study: Being conducted at a single institution may limit the 

generalizability of the findings to other clinical settings. 

2. Short follow-up duration: Outcomes were assessed only up to 24 hours 

postoperatively, and longer-term analgesic effects or delayed complications were not 

evaluated. 

3. Use of general anesthesia in all patients: The concomitant use of general anesthesia 

may have influenced early postoperative pain scores and analgesic requirements, 

potentially masking early differences between groups. 

4. Lack of blinding: Absence of double-blinding may introduce observer or performance 

bias, particularly in subjective outcomes such as pain scoring. 

5. Exclusion of motor block assessment: The study focused primarily on sensory 

blockade and did not evaluate the duration of motor block, which may be clinically 

relevant in shoulder surgery. 

6. Rescue analgesic protocol influence: Standardized multimodal analgesia may have 

reduced observable differences in postoperative analgesic consumption between 

groups. 

7. Limited assessment of adverse effects: Rare complications related to perineural 

dexamethasone, such as neurotoxicity, could not be evaluated due to the sample size 

and short follow-up. 
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8. Dose-response relationship not studied: Only a single dose of dexamethasone was 

used; therefore, the effect of varying doses or dose equivalence between routes was not 

assessed. 
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