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Abstract 
Introduction: Supraclavicular block (SCB) is associated with excellent post- 
operative patient outcomes for upper limb surgeries. Bupivacainei is a long- 
acting regional anaesthetic, efficacy of which is altered with the co-adminis- 
tration of additives. Aim: Aim of the study was to assess the efficacy of suprac-
lavicular block with 0.5% bupivacaine compared to co-administration of addi-
tives and the associated complications. Method: Following ethical clearance 
and informed written consent, over 5 months from July 2020, 152 adult pa-
tients at Teaching Hospital Anuradhapura Sri Lanka undergoing upper limb 
surgeries were divided into 4 groups & prospectively followed-up. All groups 
received 0.5% of Bupivacaine while additives 2% Lidocaine, 8.4% sodium bi-
carbonate & 8 mg Dexamethasone were added to the other 3 groups. Sensory 
and Motor block onset time, duration of post-block analgesia, acute and late 
complications and patient satisfaction were noted. Data was analysed using 
descriptive statistics & ANOVA, using SPSS V.25. Results: Successful surgical 
anesthesia was achieved in all patients with 0 cases of long-term neurological 
complications with 94% patient satisfaction. The motor & sensory block onset 
time & post block analgesia duration respectively for Lidocaine (9.74 min, 
9.74 min & 7.07 h), Bicarbonate (12.89 min, 16.32 min & 12.09 h), dexame-
thasone (19.34 min, 17.24 min & 20.87 h) & Bupivacaine were (20.39 min, 
18.42 min & 13.15 h). Conclusion: The differences between bupivacaine and 
lidocaine groups for sensory & motor block onset times & between Bupiva-
caine & dexamethasone groups for post-block analgesia duration were statis-
tically significant (p < 0.001). Supraclavicular block has minimal associated 
complications & additives Lidocaine shortens the onset of anaesthesia and the 
duration of analgesia while dexamethasone prolongs the duration of analgesia 
significantly. 
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1. Introduction 

Kulenkampf [1] in 1911 first described the supraclavicular approach for the 
blockade of the brachial plexus and since then it has been a useful alternative to 
general anaesthesia for upper extremity surgery. Early on, the potential risk of 
pneumothorax when localizing the plexus [2] [3] lessened its popularity. Intro-
duction of ultrasound and the peripheral nerve stimulator has improved and 
enhanced the safety of the procedure and Kapral [4] found no cases of pneumo-
thorax, accidental puncture of vessels, as well as neurological damage with the 
use of ultrasound-guidance. The ultrasound-guided supraclavicular block is more 
rapidly performed and provides a more complete block than the block using 
anatomic landmarks and nerve-stimulator confirmation [5]. Ultrasound guided 
block uses lower volumes of local anaesthetic solution thus reducing the risk of 
adverse events and LA systemic toxicity [6].  

Brachial plexus block is associated with excellent patient outcomes postopera-
tively for upper limb surgery, these benefits being; superior post-operative anal-
gesia and recovery compared with that of general anaesthesia [7] [8] and opioid 
analgesia [9], and in providing similar quality of postoperative analgesia compa-
rable to epidural analgesia [10]. Significantly better postoperative pain control 
was observed in the supraclavicular brachial plexus block with reduced nausea 
and vomiting [11] [12]. 

Bupivacaine is a long-acting regional anaesthetic. Inclusion of additives to 
Bupivacaine is aimed at hastening the onset and enhanced duration of blockade 
[13]. Popular additives being used are sodium bicarbonate [14], dexamethasone 
[15] and lidocaine [16]. In previous studies the addition of sodium bicarbonate 
[17] and lidocaine with adrenaline [18] was found to quicken the onset of action 
while some found no clinical advantage following the mixture of the above two 
[16] [19] [20]. Furthermore, addition of dexamethasone was found to prolong 
postoperative analgesia [21] [22] [23] while shortening the onset of motor and 
sensory block onset [23] [24].  

The search for an ideal additive has led us to conduct this study at Teaching 
hospital Anuradhapura and contributes to the available data while assessing ef-
fectiveness, associated complications and patient satisfaction of ultrasound guided 
supraclavicular block. The aim of the study was to assess the efficacy of suprac-
lavicular block with 0.5% bupivacaine compared to the co-administration of ad-
ditives (Lidocaine with adrenaline, sodium bicarbonate and dexamethasone) in 
terms of sensory and motor block onset, duration of postoperative analgesia, as-
sociated complications and patient satisfaction with the overall supraclavicular 
block (SCB) and its outcome in patients undergoing upper extremity surgery at 
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Teaching Hospital Anuradhapura Sri Lanka. 

2. Methods 

The ethical committee approval for the study was obtained from the Ethical Re-
view Committee, Faculty of Medical and Allied Sciences, Rajarata University, Sri 
Lanka and institutional permission was acquired from the Teaching Hospital 
Anuradhapura, Sri Lanka. Patient’s informed written consent was obtained be-
fore data collection. Information sheet and the consent form was given to the 
selected patients undergoing upper limb surgery on the prior day, during the 
preoperative anaesthetic assessment during the period of July 1st 2020 to 31st 
December 2020. This was a prospective case series.  

Inclusion criteria included patients aged 18 years and above with the Ameri-
can Society Anaesthesiologist (ASA) physical status of I or II undergoing upper 
limb surgery while the exclusion criteria included patients who refused to par-
ticipate in the study, non-consenting patients, patients with significant coagulo-
pathy, infection at the injection site, allergy to local anaesthetics, age less than 18 
years, mental incapacity preventing informed consent, inability to cooperate 
during block placement or surgery, a body mass index more than 35 Kg∙m−2, 
pre-existing loss of force or sensation in the operative limb, pregnancy and ASA 
physical status IV & V. 

After informed written consent was obtained, patients were divided into 4 
equal groups (38 patients in each group). PB group received 0.5% of Bupivacaine 
(Maximum 2 mg/kg), BL group received 0.5% of Bupivacaine + 2% Lidocaine 
with adrenaline 1:80,000, with 1:1 volume ratio, BD group received 0.5% of Bu-
pivacaine + 8 mg Dexamethasone & BB group received 0.5% of Bupivacaine + 
8.4% sodium bicarbonate at 200:1 volume ratio. 

Demographic data was collected through an interviewer administered ques-
tionnaire [Appendix 1] which was validated through a pilot study, at the surgic-
al theatre prior to nerve block. 

Patients were subjected to fasting according to guidelines as per general anaes-
thesia (fasting for solids and semisolids for 6 hours prior to surgery, fasting for 
clear fluids for 2 hours prior to surgery).  

On arrival to the operation theatre, standard monitoring, including, electro-
cardiography (ECG), non-invasive blood pressure (NIBP), and pulse oximetry 
were applied and baseline mean arterial pressure (MAP), heart rate (HR), and 
peripheral oxygen saturation (SpO2) were monitored.  

All the SCBs were performed by the investigator who was experienced with 
attending regional nerve block workshops and performing more than 100 brachial 
plexus blocks. All nerve blocks were performed adhering to the standard guide-
lines and following the universal precautions, using 50 mm, 22 gauge (Stimuplex 
A insulated needle 30-degree bevel) insulated needles under strict aseptic condi-
tions (the block area was cleaned with Betadine and 70% isopropyl alcohol and 
draped). The block was performed while keeping the patient in the supine posi-
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tion comfortably with the head turned away from the surgical site. 2 ml LA was 
injected into the skin using a 25 - 27-gauge needle, 1 cm lateral to the Ultras 
Sound (US) high frequency transducer to decrease discomfort during needle in-
sertion. Short axis, in-plane technique was used with a linear array US transduc-
er to identify the anatomy for the block. Nerve stimulation if necessary, was used 
to identify the nerve (0.5 mA, 0.1 mSec).  

The anaesthetic solution used for the block consisted of, 0.5% bupivacaine or 
equal volumes of 0.5% bupivacaine and 2% lidocaine (+/− with 1:80,000 epi-
nephrine) or 0.5% bupivacaine with 8 mg Dexamethasone or 0.5% of Bupiva-
caine + 8.4% sodium bicarbonate at 200: 1 volume ratio and the administered 
anaesthetic solution volume was noted.  

The duration between the first needle insertion and its removal at the end of 
the block was defined as the block execution time. An anaesthetist blinded to 
block allocation performed the time measurement. 

Evaluation of sensory and motor block was performed in the specified nerve 
territories every 5 minutes over a 45-min period beginning from the time the 
stimulating needle exited the patient by an anaesthetist blinded to block alloca-
tion, comparing the affected arm with the contralateral arm.  

The motor block was gauged by examining the selective movements at the 
shoulder, elbow, wrist, and fingers, which corresponded to the motor compo-
nents of the median, radial, ulnar, axillary and musculocutaneous nerve. Motor 
block was evaluated and scored as: No loss of force (5/5) = no block; reduced 
force compared with the contralateral arm (4 - 3/5) = partial block; incapacity to 
overcome gravity (2 - 0/5) = complete block. 

Sensory block was evaluated by comparing the cold sensation (elicited by ice) 
in the central sensory region of each nerve dermatome of the affected arm with 
the contralateral arm. Sensory block was evaluated as: normal sensation = no 
block, reduced sensation = partial block and total loss of cold sensation = com-
plete block.  

If any surgical territory was not completely anesthetized at the time of surgery, 
the block was supplemented depending on the site. If the patient still experienced 
pain despite supplementation, anxiolytics and sedation will be used and failing 
which general anaesthesia was performed.  

Block success was recorded with failure being defined as surgical anesthesia 
not present at 45 minutes, need for block supplementation after 45 minutes or 
conversion to general anesthesia during surgery. 

Patients were subjected to full standard monitoring. The acute complications 
that were observed for, were signs of systemic local anaesthetic toxicity, acciden-
tal vascular puncture during procedure, accidental intravascular injection of anaes-
thetic solution, symptomatic pneumothorax (detected by a post-operative ultra-
sound scan of chest looking for loss of lung sliding, comet tail artifacts and bar-
code sign in M-mode), symptomatic hemi diaphragmatic paralysis due to phrenic 
nerve paralysis, post-operative nausea and vomiting (PONV) and any other com-
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plications (e.g. Horner’s syndrome). 
Patients were followed up during their hospital stay to determine the duration 

of post-block analgesia time which was defined as the duration from block onset 
time to when they first registered sensory inputs (e.g., pain/itching) by a trained 
pain management nurse blinded to block allocation. 

Patients were asked about the discomfort or pain felt during the block proce-
dure and the surgery through a numerical rating scale (0 to 10 with 0 = no pain/ 
discomfort and 10 = severe pain).  

All the patients who received SCBs were followed up in four weeks for poten-
tial long-term neurologic complications and to assess the patient’s satisfaction 
towards the supraclavicular nerve block via a telephone interview. Satisfaction 
was noted as to whether the patient was satisfied or unsatisfied with the overall 
SCB and its outcome and questioned about whether they would prefer to un-
dergo surgery under same regional block procedure in the future or recommend 
it to others. 

To detect potential neurological complications, patients were asked a standar-
dized set of questions in relation to the operative limb by a trained pain man-
agement nurse blinded to block allocation; do you have any numbness? Do you 
have any tingling? Do you have any abnormal sensations? Do you have any 
pain? Do you have any weakness? If the patient complained of any neurological 
complications then further queries were made taking into account the anatomy 
relevant to the surgery and the peripheral nerve/plexus block. Symptoms that 
were immediately adjacent to the wound, consistent with normal tissue healing 
or the initial trauma were not considered relevant in terms of PNB being a causal 
factor. For patients with ambiguous symptoms or complaints, repeat contact was 
made in another 2 weeks. Triggers for referral to a neurologist were, new onset 
of motor and/or sensory deficit, non-resolving paraesthesia, pain and allodynia, 
or dysesthesia. If such neurological referral was done the patient was followed up 
for their neurological diagnosis/findings. 

An audit was performed for the month of December 2019 to March 2020 at 
Teaching hospital Anuradhapura surgical operation theatres, which found upper 
limb surgeries accounted for 10.39% of all surgeries. Assuming a 95% confidence 
level and a margin of error of 5%, calculated total sample size of 152 patients 
were divided in to 4 equal groups of 38.  

The quantitative data was screened, coded, and entered into the analytical 
computer software (SPSS v. 25) and analysed and descriptive statistics (mean 
(SD), frequency) calculated. The data obtained from the study was analyzed us-
ing one-way ANOVA with post hoc analysis with Games-Howell and Tukey’s 
test, Pearson correlation and Chi-square test. p value of <0.05 was considered 
statistically significant for all comparisons.  

3. Results 

A total of 152 ASA physical status I and II patients of both sexes, undergoing 
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upper limb surgeries in Teaching hospital Anuradhapura who fulfilled the inclu-
sion criteria participated in our study. All patients were allocated into 4 groups, 
38 patients each.  

Demographic data [Table 1] of the study population found that there was a 
male predominance (67.8%). The age ranged between 18 to 80 years with the 
mean age being 44.12 ± 14.70 years and the mean BMI being 22.53 ± 3.4 kg∙m−2.  

Forearm surgeries accounted for 73.03% of the surgeries performed under 
SCB and fracture Radius ± Ulnar open reduction and internal fixation (ORIF) 
was the leading surgery performed at 44.7%. 

The mean supraclavicular block (SCB) procedure time was 4.57 ± 0.66 mi-
nutes while the mean surgical time was 1.33 ± 0.73 hours [Table 2]. 

There was a statistically significant difference between the time of onset of 
motor blockade [F (3,78.65) = 23.29, p < 0.001] and sensory blockade [F (3,148) 
= 13.153, p < 0.001] for the anaesthetic solutions as determined by one-way 
ANOVA. The motor block onset time was shorter for the group BL (M = 9.74, 
SD = 4.18) and BB (M = 12.89, SD = 5.88) compared to that of PB (M = 20.39, 
SD = 8.49). The sensory block onset time for the group BL (M = 7.04, SD = 2.13) 
was shorter compared to that PB (M = 18.42, SD = 7.63). No statistically signifi-
cant difference was found for the time of motor (p = 0.91) and sensory (p = 0.86) 
block onset of BD group and sensory (p = 0.51) block onset time for BB group 
compared to that of PB group.  

The difference of the duration of post block analgesia time for the anaesthetic 
solutions were statistically significant [F (3,78.97) = 83.02, p < 0.001] where the 
duration was prolonged in BD group (M = 20.54, SD = 5.57) and shortened in 
BL group (M = 9.74, SD = 4.18) compared to that of PB group (M = 13.09, SD = 
2.54) while BB group had no statistically significant difference (p = 0.999).  

There were no statistically significant correlations found with regard to the 
used 0.5% bupivacaine volume, 8.4% sodium bicarbonate volume, 2% lidocaine 
volume, concentration of Dexamethasone and the duration of onset of sensory 
and motor blockade as well as the duration of post block analgesia [Table 3]. 
 

Table 1. Demographic data. 

 All PB group BB group BL group BD group 

Age (years) 44.12 ± 14.7 46.58 ± 12.46 45.24 ± 15.79 42.03 ± 16.7 42.63 ± 13.59 

Sex      

Male 103 (67.8%) 30 (78.9%) 26 (68.4%) 26 (68.4%) 21 (55.3%) 

Female 49 (32.2%) 8 (21.1%) 12 (31.6%) 12 (31.6%) 17 (44.7%) 

ASA† classification      

I 113 (74.3%) 26 (68.4%) 30 (78.9%) 29 (76.3%) 28 (73.7%) 

II 39 (25.7%) 12 (31.6%) 8 (21.1%) 9 (23.7%) 10 (26.3%) 

BMI (Kg∙m−2) 22.53 ± 3.4 22.86 ± 3.61 23.15 ± 3.40 21.07 ± 3.01 23.05 ± 3.83 

Data are described as mean ± SD or number of patients (percentage %); ASA†: American Society of Anaesthesiologist. 
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Table 2. Procedure time, motor and sensory blockade onset time and duration of post-block analgesia. 

 PB group BB group BL group BD group p-value 

Procedure time (minutes) 4.78 ± 0.59 4.25 ± 0.67 4.56 ± 0.69 4.70 ± 0.56 0.002 

Surgery duration (hours) 1.35 ± 0.83 1.43 ± 0.51 1.27 ± 0.74 1.24 ± 0.79 0.655 

Motor block onset (minutes) 20.39 ± 8.49 12.89 ± 5.88 9.74 ± 4.183 19.34 ± 8.94 <0.001* 

Sensory block onset (minutes) 18.42 ± 7.63 16.32 ± 6.11 9.74 ± 5.19 17.24 ± 7.23 <0.001* 

Post block analgesia (hours) 13.15 ± 2.9 12.90 ± 3.70 7.07 ± 2.22 20.87 ± 5.95 <0.001* 

Data are described as mean ± SD; *p-value <0.05 is considered statistically significant. 

 
Table 3. Average volumes and concentrations of anaesthetic solution and the correlations. 

 
0.5% Bupivacaine  

volume (ml) 
Sodium bicarbonate  

volume (ml) 

Lidocaine +  
Adrenaline  

volume (ml) 

Dexamethasone  
concentration  

(mg/ml) 

Average volume/concentration 12.23 ± 2.90 0.071 ± 0.01 7.86 ± 2.22 0.49 ± 0.11 

Motor block onset p-value 0.121 0.218 0.915 0.045 

Sensory block onset p-value 0.160 0.889 0.847 0.185 

Post block analgesia p-value 0.172 0.758 0.059 0.419 

Data are described as mean ± SD; **p-value <0.01 was considered statistically significant. 

 
[Table 4] Pain and discomfort felt by the patient was monitored through a 

numerical rating scale (NRS). The average NRS score for pain felt during the 
block procedure 2.17 ± 1.04 and the average score for pain felt during the sur-
gical procedure was 0.26 ± 0.49 and no significant difference was noted among 
groups. 

With regard to the complications associated with supraclavicular block, there 
were no cases of local anaesthesia systemic toxicity, ultrasound evidence of 
pneumothorax or symptomatic hemi diaphragmatic paralysis due to phrenic nerve 
paralysis. There was 1 case (0.65%) of accidental arterial puncture and 1 patient 
(0.6%) with PONV who had over fasted for surgery (12 hours for solids). 

With the follow up, one month after the supraclavicular block through the 
telephone interview there were no reported cases of neurological complications. 
One patient was lost to follow-up.  

[Table 5] Patients were interviewed via telephone, to asses patient satisfaction 
and found 94% of patients were satisfied with the overall SCB and its outcome 
while 92.7% said that they would prefer to undergo surgery under same regional 
block procedure. The most common reason for poor satisfaction was pain felt 
during the block procedure and a strong negative correlation was found between 
numerical rating scale (NRS) score for block procedure and patient satisfaction 
(r (150) = −0.71, p < 0.001). 
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Table 4. The pain felt during the block procedure and surgery (numerical rating scale- 
NRS). 

 PB group BB group BL group BD group p-value 

Procedural  
pain NRS 

2.50 ± 0.95 2.08 ± 0.85 2.21 ± 1.21 1.89 ± 1.06 0.076 

Pain during 
Surgery NRS 

0.13 ± 0.34 0.26 ± 0.50 0.32 ± 0.62 0.34 ± 0.48 0.121 

Data are described as mean ± SD; *p-value <0.05 is considered statistically significant. 

 
Table 5. Patient satisfaction. 

 Number of patients Percentage 

Patient satisfaction    

Satisfied  142 94 

Unsatisfied 9 6 

Will undergo surgery with same procedure/recommend 
it to others? 

  

Yes 140 92.7 

No 11 7.3 

Reason for unsatisfaction/non recommendation   

Pain/discomfort during block procedure 10 90.9 

Paraesthesia lasting for 24 hrs 1* 9.1 

1 patient lost to follow-up; *Paraesthesia resolved in 29.6 hours post procedure 

4. Discussion 

Supraclavicular brachial plexus block is widely used for upper limb surgeries and 
is used as an alternative to general anaesthesia. Bupivacaine is widely used for 
brachial plexus block due to its long duration of action. Various additives have 
been tried in combination with bupivacaine to shorten the onset of motor and 
sensory block and prolong the period of analgesia [13]. In our study we com-
pared 0.5% bupivacaine with that of additives lidocaine with adrenaline, sodium 
bicarbonate and dexamethasone with regard to the duration of onset of motor 
and sensory block and the post block analgesia. 

We used 8.4% sodium bicarbonate, 0.1 ml per 20 ml of plain bupivacaine 
(1:200 volume ratio) as recommended by prior studies [17] [25] as volumes 
greater than 0.1 ml resulted in precipitation of bupivacaine base [26]. The results 
of our study where the motor block onset time was significantly shorter in alka-
lized 0.5% bupivacaine compared to that of 0.5% bupivacaine was supported by 
the findings of McMorland [17] who found elevation of the pH of the local 
anaesthetic significantly increased the speed of onset of action. McMorland [17] 
also found the duration of anaesthesia was also increased, this was in contrast to 
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our findings where no significant prolongation was noted. The addition of so-
dium bicarbonate will raise the pH of a local anaesthetic solution. However, un-
like other anaesthetic solutions, alkalization of bupivacaine to pH greater than 
7.0 results in precipitation [27]. This inability to increase the pH of bupivacaine 
above 7.0 without precipitation limits the increase in the unionized form of the 
drug and might partially explain the lack of efficacy reported in our study where 
the onset of sensory blockade and the duration of post block analgesia did not 
show statistically significant difference to plain 0.5% bupivacaine. Some studies 
found that alkalinization of bupivacaine did not confer any advantage [19] [20].  

In our study 0.5% bupivacaine was mixed with 2% lidocaine with adrenaline 
1:80,000. These two medications are often used as a mixture to theoretically pro-
vide the longer action of bupivacaine and the faster onset of lidocaine and stu-
dies have examined safety, demonstrating no increased toxicity with mixtures of 
bupivacaine and lidocaine [28]. We found that the duration of onset of motor 
and sensory block was significantly shorter when compared to that of plain bu-
pivacaine [18]. These results agree with those reported by Cuvillon et al. [29] 
who found a shortened onset of sensory and motor block time for femoral and 
sciatic nerve blocks using a mixture of bupivacaine and lidocaine with adrena-
line. 

Our findings were in contrast to the results that the mixture had no clinical 
advantage, with respect to onset of local blockade using lidocaine without adre-
naline [30] [31] and the study by Collins et al using lidocaine with adrenaline 
[16].  

We found that the duration of post-block analgesia was significantly shorter 
compared to that of plain bupivacaine which was in line with findings by some 
researchers [29]. A possible explanation for the shorter duration of post block 
analgesia time could be the reduction of bupivacaine concentration from 0.5% to 
0.25% by 1:1 dilution, where Moura et al. [32] found time to first analgesic sup-
plementation dose was longer for bupivacaine concentrations ≥0.3% (543.8 ± 
283.8 min.), compared to 0.25% (391.3 ± 177.8 min.). 

Dexamethasone [33] a glucocorticoid, when used as an adjuvant to local 
anaesthetics in brachial plexus block has been found to prolong postoperative 
analgesia. Dexamethasone is a very potent and highly selective and long-acting 
glucocorticoid. The mechanism of prolonged regional anaesthesia and analgesia 
produced by corticosteroids is not fully understood. Steroids induce vasocon-
striction, thus reduce local anaesthetic absorption. Furthermore, they increase 
the activity of inhibitory potassium channels on nociceptive C-fibre and inhibit 
synthesis and/or release of various inflammatory mediators. These three me-
chanisms [34] are known to prolong analgesia. This effect has been proposed to 
last up to 48 hours. 

In the present study we observed that the addition of dexamethasone (8 mg) 
to bupivacaine increased the duration of post block analgesia. Many studies re-
ported the prolonged duration of sensory and motor block and time to first 
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analgesic requirement when dexamethasone was used as an adjuvant with bupi-
vacaine [21] [22] [23]. In some studies, the onset of sensory and motor effect was 
shortened [23] [24] which was contrary to our findings which found no signifi-
cant shortening of motor and sensory block duration.  

In our study we found 100% successful surgical anaesthesia following SCB. 
We found no cases of clinically symptomatic pneumothorax or ultrasound evi-
dence of pneumothorax, symptomatic hemi diaphragmatic paresis, Horner’s 
syndrome or local anaesthetic toxicity. Noted complications were a case of un-
intended vascular puncture and a case of PONV. There were no long term (last-
ing for > 4 weeks) neurological complications. Perlas et al. [35] clinical outcome 
data from 510 consecutive patients who received an ultrasound-guided supracla-
vicular block for upper extremity surgery found transient sensory deficits in 
(0.4%) and the frequency of prolonged (>4 weeks) block related neurological 
complications in studies [36] [37] [38] [39] ranged from 0% to 0.2%, which is 
comparable with the 0% in the current study. 

5. Conclusion  

In conclusion, ultrasound-guided supraclavicular block is associated with a high 
rate of successful surgical anaesthesia and a low rate of complications, specially 
short-term and long-term neurological complications. We have demonstrated 
that addition of lidocaine with adrenaline to 0.5% bupivacaine shortens the on-
set of motor and sensory block while reducing the post block analgesia time and 
with the addition of dexamethasone it prolongs the duration of post block anal-
gesia with no effect on onset of block. Alkalinization of bupivacaine with sodium 
bicarbonate did not confer any advantage in reducing sensory onset nor pro-
longed post block analgesia time but motor block onset was shortened. 

6. Limitations 

In our case series, 152 patients were prospectively followed up 1 month post ope-
ratively and time duration was a limitation and a longer duration, 3 to 6 months 
follow up would be recommended. We practiced the alkalization of bupivacaine 
with 8.4% sodium bicarbonate 0.1 ml per 20 ml of plain bupivacaine as recom-
mended but lacked ability to verify pH elevation. 
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Appendix 1 

Questionnaire        Code:………………….. 

Surgery Date: Post op 1 month date: 

Name: Telephone no: 

Gender           ☐ M           ☐ F Age: 

B.Wt (kg): Height (cm): BMI: 

 

Surgery: Ward: 

Anaesthetic solution:  

☐ 0.5% bupivacaine 
☐ 0.5% bupivacaine + 2% lignocaine/+Adrenaline 
☐ 8.4% NaHCo3 0.1 ml 
☐ Dexamethasone 8 mg 

Volume (ml): 0.5% Bupivacaine:  Other: 

PNB execution time (min)  

 
Success of block 

Motor block:  
☐ Median   ☐ Radial  ☐ Ulnar 
☐ Musculocutaneous ☐ Axillary 

Success: ☐Complete  ☐Partial  ☐ No block 

Onset of motor block (min):  

Sensory block: 
☐ Median   ☐ Radial  ☐ Ulnar 
☐ Musculocutaneous ☐ Axillary  ☐ Med cut. Forearm 
☐ Lat cut. Forearm 

Success: ☐ Complete  ☐ Partial  ☐ No block 

Onset of sensory block (min):  

The block was supplemented ☐ Yes               ☐ No 

If yes, Supplemented with  

Sedation used: ☐ Yes               ☐ No 

If yes, ☐ Midazolam  ☐ Fentanyl  ☐ Other 

GA performed: ☐ Yes               ☐ No 

Block success ☐ Yes               ☐ No Time:             am/pm 

Tourniquet applied ☐ Yes               ☐ No 
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Discomfort of tourniquet felt:  ☐ Yes               ☐ No 

Discomfort during PNB  
procedure: (NRS) 

No discomfort                                Severe pain 
0    1    2    3    4    5    6    7    8    9    10 
                               

Discomfort during surgery:  
(NRS) 

No discomfort                                Severe pain 
0    1    2    3    4    5    6    7    8    9    10 
                               

Surgical time (hr:min)   

Duration of post-block  
analgesia: (hr: min) 

 

 
Complications 

Local anaesthesia systemic toxicity ☐ Yes                 ☐ No 

Arterial puncture ☐ Yes                 ☐ No 

Intraneural injection ☐ Yes                 ☐ No 

USS evidence of Pneumothorax  ☐ Yes                 ☐ No 

Symptoms of Phrenic nerve paralysis (SOB) ☐ Yes                 ☐ No 

PONV ☐ Yes                 ☐ No 

Other:  

 
Satisfaction 

Are you satisfied with the PNB ☐ Yes                 ☐ No 

Will you recommend it to others ☐ Yes                 ☐ No 

If not, why? 
 

 
Neurological symptoms at 1 month with regard to arm 

Do you have any numbness? ☐ Yes                 ☐ No 

Do you have any tingling sensation? ☐ Yes                 ☐ No 

Do you have any abnormal sensations? ☐ Yes                 ☐ No 

Do you have any pain? ☐ Yes                 ☐ No 

Do you have any weakness? ☐ Yes                 ☐ No 

Persistence of symptoms after 6 wks. ☐ Yes                 ☐ No 

Neurology referral done  ☐ Yes                 ☐ No 

If yes, findings? 
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