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Background: Anaesthesia for patients with chronic renal failure (CRF) is a challenge. We 
compared combined interscalene (ISB) and supraclavicular (SCB)block using ultrasound guidance 
versus general anesthesia in patients with CRF undergoing brachioaxillay graft surgery. 
 
Methods: This randomized open label blind end-point pilot study was conducted in Mansoura 
University- Hospital, Egypt from January 2018 to July 2019. We enrolled 60 patients with CR 
Funder going brachioaxillary graft surgery. GA group(n=30) received general anaesthesia while 
RA group (n=30) received combined ISB and SCB. We evaluated numerical rating scale (NRS), 
surgeon and patient satisfaction, onset and duration of motor and sensory block, duration of 
surgery and complications. 
 
Results: NRS statistically decreased in RA group. The first need of analgesia significantly 
delayed, and the frequencies of analgesia requirement were less in RA group. Surgeon and patient 
satisfaction were similar in both groups. The onset of  sensory block was 4.37 minutes and lasted 
for 9.5 hours while the onset of motor block was 6.73 minutes and lasted for 6 hours. No 
complications were detected in both groups.    
Conclusion: Combined ISB and SCB technique is an excellent alternative to general anaesthesia 
in patients with CRF undergoing brachioaxillary graft. It implies better surgeon and patient 
satisfaction with lower NRS and frequency of analgesia requirement with delayed first need of 
analgesia.  
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Introduction 
Anaesthesia for patients with chronic renal failure 
(CRF) is a challenge without consensus on the 
ideal anaesthetic technique. Brachial plexus block 
(BPB)using ultrasound guidance is routinely used 
for upper limb anaesthesia and analgesia.1 BPB has 
many approaches depending upon the area to be 
anaesthetized in the upper limb. The interscalene 
block (ISB) covers the lateral two thirds of the 
clavicle, proximal humerus and the shoulder.2  

 
 
 
 
 
 
 
 
 
 

So it is not recommended in distal upper limb 
surgery due to lack of the inferior trunkblockade.3 
While the supraclavicular block (SCB) is used for 
distal third of humerus, elbow, forearm, wrist and 
hand surgeries with limited usage for shoulder and 
proximal humeral surgeries.4,5 Therefore, the 
combined interscalene and supraclavicular 
approaches of BPB could compensate the shortage 
of each approach alone for whole upper limb 
anaesthesia needed in brachioaxillary graft 
surgery. 
 
Arteriovenous access has been accepted as the 
cornerstone of survival for patients with CRF on 
dialysis. Arteriovenous grafts are alternative to 
vascular access when all other venous options as 
indwelling catheters and arteriovenous fistulae 
have been exhausted. Although they require a 
longer surgical time, expertise and material costs, 
their complications and infection are lower than 
other vascular access.6 
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In this study, we compared the combined ISB and 
SCB using ultrasound guidance versus general 
anaesthesia in patients with CRF undergoing 
brachioaxillay graft surgery. 
 

Material and methods 
Study design and participants 
Our randomized open label blind end-point pilot 
study was conducted in Mansoura University 
Hospital, Egypt from June 2018 to July 2019. The 
study was approved by Institutional Research 
Board and registered in ClinicalTrial.gov. We 
enrolled 60 patients with CRF aged from 20 to 60 
years of both genders undergoing brachioaxillary 
graft. 
We excluded those with a history of allergy to 
local anaesthetics, having neuromuscular, 
neurological, psychiatric disorders, 
uncompensated hepatic, cardiac or respiratory 
disease, infection at the block injection site, 
coagulation disorders and body mass index 
(BMI)> 30.  
 
Sample size 
It was calculated using G*Power 3.0.10 based on a 
pilot study using t-test for comparison using NRS 
as primary outcome. We needed minimally 28 
cases in each group to detect 15% difference with 
80% power and alpha error of 0.05. We increased 
the sample to 30 cases to overcome dropouts. 
 
Randomization 
Patients were randomly allocated using fixed size 
blocks (block size of 3). GA group (n=30) 
received general anaesthesia while RA group 
(n=30) received combined ISC and SCB (20ml 
isobaric bupivacaine 0.5%  + 10ml lidocaine 2%, 
total volume 30ml divided into 20ml for SCB and 
10ml for ISB). 
 
All patients were subjected to a dialysis session 
one day before surgery. Basal laboratory 
investigations as complete blood count, 
coagulation profile (activated partial 
thromboplastin time, prothrombin time and 
international normalized ratio); arterial blood 
gases, electrocardiogram and echocardiogram (if 
needed) were done after dialysis. Written informed 
consent was obtained from patients. 
 

Numerical rating scale (NRS) was explained to all 
patients (0 = no pain and 10 = worst pain).7 
Patients were sedated using fentanyl 0.5μg/kg 
intravenous to maintain verbal contact. 
 
GA group  
After pre-oxygenation, general anaesthesia was 
induced using 2mg/kg propofol and 1μg/kg of 
fentanyl. After loss of consciousness, 0.5mg/kg of 
atracurium was injected. The endotracheal tube 
(ETT) was placed and inflated. The patient was 
mechanically ventilated to adjust end tidal CO2 (35 
- 40mmHg) and anaesthesia was maintained using 
1.2% isoflurane in 3L of 50% oxygen mixed with 
air. Increments of fentanyl (0.5μg/kg) and 
atracurium 10mg were used and the 
haemodynamic values were maintained within 
20% of the basal values. At the end of surgery, the 
residual muscle relaxant was reversed with 
0.02mg/kg atropine and 0.05mg/kg neostigmine. 
 
RA group  
We placed the patient in supine position with the 
head turned to the contralateral side (45°). 
Ultrasound (Phillips, clearvue 350, USA) with a 
high frequency linear probe(4-12MHZ) was used. 
Blocks were done by a single member of the 
anaesthesia team experienced in ultrasonography. 
We performed SCB first to make sure that the 
patient can feel any pain or pressure during the 
injection of both blocks. 
 
Supraclavicular block 
At the supraclavicular fossa, a 22G needle 75mm 
was advanced in a plane from lateral to medial to 
the corner pocket between the subclavian artery 
medially, the first rib inferiorly and the plexus 
superiorly, where the lower trunk commonly lies 
(Figure 1a).Then we injected 10ml of the local 
anaesthetic mixture while the other 10ml was 
injected just lateral and above to the subclavian 
artery.8 
Interscalene block 
The linear probe was placed at the cricoid cartilage 
level (Figure 1b).A 22G  needle 75mm was 
inserted in a plane approach from lateral to medial 
toward the inter-scalene groove between the 
anterior and middle scalene muscles. The 
anaesthetic mixture 10ml was injected toward C5 
and C6 nerve roots to block nerves out of SCB.9 
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Figure 1a: Supraclavicular brachial plexus 
(yellow arrows), corner pocket*, FR first rib, SA 
subclavian artery, P pleura. 
 
 
 

 
 

 
Figure 1b: Interscalene brachial plexus (yellow 
arrows), CA carotid artery, MSM middle scalene 
muscle, ASM anterior scalene muscle. 
 
The sensory block was assessed and graded on a 
three-point scale (0= loss of light touch sensation; 
1= loss of pin prick sensation; 2 = normal 
sensation).10 We estimated the time of sensory 
block onset starting from the end of injection to 
total loss of pinprick sensation.  
 
Motor block was complete when loss of 
movement was observed in all tested areas (four 
major nerves: ulnar by fifth finger flexion, median 
by third finger flexion, radial by thumb abduction 

and musculo-cutaneous by elbow flexion). 
Grading for motor block was measured using the 
following scale: 2 = normal motor power, 1 = 
partial weakness and0 = complete paralysis.11 We 
estimated the time of motor block onset starting 
from the end of injection to complete paralysis.  
 
Motor and sensory blocks were assessed every 5 
minutes until 30 minutes after injection. Grades 1 
and 2 in both blocks were considered failure of 
block and were excluded from the study. 
 
NRS was recorded for 24 hours after surgery, 
1μg/kg fentanyl intravenous was given if NRS ≥4; 
surgeon and patient satisfaction was measured by 
satisfaction visual analogue score (0 = not satisfied 
and 100 = entirely satisfied)12. Duration of surgery 
was estimated as GA group started from the time 
of induction and RA group started from the 
performance of supraclavicular block. 
 
 
Primary outcomes were NRS and surgeon and 
patient satisfaction. Secondary outcomes were the 
time of block onset and durations in RA group, the 
first need of analgesia and number of times 
analgesia was required in the 24 hours 
postoperatively, surgery duration and rate of 
complications. 
 
 
Statistical analysis 
We used SPSS version 22. We used independent 
sample T-test and Mann-Whitney U test for 
analysis of parametric and non-parametric data, 
respectively. Chi-square test was used for 
comparing categorical data. 
 

 
 
Results 
There were no statistically significant differences 
regarding age, gender or BMI in both groups. The 
first need of analgesia was significantly delayed in 
RA group. Also, the frequencies of analgesia 
requirement were lower in RA group (P < 0.001, 
Table 1). 
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Table 1: Clinical characteristics, surgery duration 
and analgesia needs. 
All data are shown as mean (SD) except* number 
(percent), BMI = body mass index. 
 
 

Surgeon and patient satisfaction were similar in 
both groups (P >0.05, Table 2). 
 
Table 2: Surgeon and patient satisfaction  
 
Satisfaction characteristics GA group  

(n=30) 
RA group 
(n=30) 

P  

Surgeon satisfaction 90±30.5 89.5±12.1 0.93 
Patient satisfaction 83.17±17.7 90.2±15.5 0.11 

 
Data are shown as mean (SD). 
 
The meantime of sensory block onset was 
4.37±0.96 minutes and lasted for 9.5(4-24) hours, 
while the mean time of motor block onset was 
6.73±1.36 minutes and lasted for 6(4-18) hours. 
NRS statistically decreased in RA group than GA 
group during the 24-hour postoperative period 
(Table 3). 
 
Table 3: Numerical rating scale (NRS) among 
studied groups 
 

Time GA group (n=30) RA group (n=30) P  
1 h 6 (4-7) 0 0.001 
2 h 5 (4-7) 0 0.001 
4 h 5 (4-6) 0(0-7) 0.001 
6 h 4(3-6) 0(0-7) 0.001 
8 h 4(3-5) 1(0-5) 0.001 
12 h 3(3-4) 2(0-3) 0.001 
18 h 2.5(2-3) 1.5(0-3) 0.001 
24 h 2(1-3) 1(0-2) 0.001 

Data are shown as median (range). 
Three patients in RA group had Horner’s 
syndrome. No other complications were observed 
in both groups. 

Discussion 
Vascular access surgery either fistula or graft is 
the preferred technique for patients with CRF on 
haemodialysis. Anaesthesia for those patients is a 
challenge and needs further skills.13 
 
General anaesthesia may decrease renal blood 
flow up to 50% leading to reduced nephrotoxic 
drugs excretion.14 Despite BPB providing a 
promising alternative to other anaesthetic 
techniques due to less exposure to the various 
anaesthetic drugs, vasodilator effect, early 
mobility and excellent postoperative analgesia15, 
there is no evidence for the best approaches of 
BPB for brachioaxillary graft surgery. 
 
Because missing of C5-C6 nerve roots with SCB, 
there is a limitation of its usage in shoulder and 
proximal upper extremities surgeries.4,5 So, we 
studied the efficacy of combined SCB and ISB as 
a sole anaesthetic technique compared with 
general anaesthesia in patients with CRF subjected 
to brachioaxillary graft for haemodialysis. The 
combined block provided an excellent anaesthetic 
coverage for the brachioaxillary graft area in the 
upper arm which compares with Guttman et al 
who performed both blocks in a 67-years old 
patient with metastasizing hepatocellular 
carcinoma planned for open reduction and internal 
fixation surgery of upper limb. They concluded 
that the combined block provides  good 
anaesthesia for the entire right upper limb, and 
explained that SCB is a reliable technique giving 
anaesthesia for the distal arm and ISB increased 
the remaining quality of the motor and sensory 
blockade.16 In our study, we observed significant 
decrease in NRS in RA group during the 24 hour 
postoperative period that compares with Gebhard 
et al who reported the advantage of postoperative 
analgesia after regional anaesthesia.17 
 
The significant reduction in frequency of analgesia 
requirement and the longer duration of the first 
need of analgesia in RA group could be explained 
by excellent analgesia of both blocks. This finding 
was confirmed by Bradley et al who stated that 
regional anaesthesia for patients with CRF 
requiring vascular access surgery reduces the need 
of postoperative analgesia and hastens their 
discharge.15 
 

 GA group 
(n=30) 

RA group 
(n=30) 

P 

Age(years) 47.67±14.8 48.33±15.3 0.86 
Gender*: Female 
Male 

12(40) 
18(60) 

14(46.7) 
16(53.3) 

0.6 

BMI (Kg/m2) 23.33±2.5 23.73±3.2 0.59 
First need of 
analgesia(hours) 

0.33±0.2 8.9±2.3 <0.001 

Frequencies of 
analgesia requirement 

4.03±0.72 1.6±0.8 <0.001 

Duration of surgery 
(minutes) 

100.83±17.3 104.67±14.02 0.35 
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Interestingly, our study reported no phrenic nerve 
paralysis due to usage of a small volume 
ultrasound technique.18 This compares with Riazi 
et al who compared two volumes of local 
anaesthetics (20 versus 5 ml) in ISB and 
concluded that ultrasound guided mixture injection 
was associated with lower respiratory 
complications than the large volumes.19 Also 
Abdelhaq et al compared different doses in ISB 
(20, 15 and 10ml of mixture local anaesthetics 
bupivacaine 0.5% + lidocaine2%) combined with 
SCB (20ml of the same mixture) and found the 
combined block with reduced volume is an 
alternative to general anaesthesia without patient 
exposure to the risk of local anaesthetic toxicity. 
Moreover, the durations of sensory block and 
postoperative analgesia were lower with reduced 
volume.20 
 
To our knowledge, only few studies have 
discussed combined SCB and ISBusage.1,16,20 Our 
study is the first to describe this combined block in 
patients with CRF.  
 
Conclusion 
Combined SCB and ISB technique using 
ultrasound guidance is an excellent alternative to 
general anaesthesia in patients with CRF subjected 
to brachioaxillary graft for haemodialysis. We 
reported better surgeon and patient satisfaction, 
lower NRS and frequency of analgesia 
requirement with delayed first need of analgesia.  
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