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INTRODUCTION 

Peripheral nerve blocks are cost effective anaesthetic 

technique, used to provide good quality of anaesthesia 

and perioperative analgesia. Patient’s satisfaction and a 

favourable postoperative recovery profile have resulted in 

increased popularity for regional technique. Brachial 

Plexus block is an easy and relatively safe procedure for 

upper limb surgeries. The anterior rami of C5-T1 spinal 

nerves form brachial plexus. Brachial plexus is located in 

interscalene region as nerve roots and trunks, in 

supraclavicular region as divisions, in the infra-clavicular 

(IC) region as cords and in the axillary region as 

individual nerve branches. Interscalene, supraclavicular, 

infraclavicular and axillary approaches are used to block 

brachial plexus. Selection of the preferred approach is 

determined by the innervations of surgical site, risk of 

regional anaesthesia related complications as well as the 

preference and experience of the anaesthesiologist. In the 

classic interscalene approach, plexus is blocked in IS 

groove between the anterior and medial scalene muscles 

at C6 level located at the cricoid cartilage. But there is a 

higher chances of phrenic nerve palsy induced hemi 

diaphragmatic paralysis and more over this approach is 

not appropriate for some upper limb surgeries as lower 

trunk of plexus (C8-T1) and so ulnar nerve is spared.1,2 
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There are some studies suggesting lower approach inter 

scalene block in certain upper limb surgeries, to 

overcome the problems of classical approach, however 

there is limited studies regarding use of ultra sound to 

block brachial plexus at this level.2,3 Ultrasound provides 

an opportunity to visualize individual typical and atypical 

anatomy. Ultrasound has played a significant role in 

preventing complications due to real time imaging of 

needle advancement and local anaesthetic spread.3 In the 

present study authors have performed ultrasound-guided 

interscalene brachial plexus block (LISB) in the 

interscalene groove that is located at 2 cm above the 

clavicle (a lower approach), the level at which the root of 

the brachial plexus divides into trunks. In this method 

deposition of local anaesthetic is done in proximity to 

lower trunk of brachial plexus.  

METHODS 

Present study was conducted on 30 patients, aged 18 to 

70 yrs of American Society of Anaesthesiologists (ASA) 

I and II posted for upper limb orthopaedic surgeries. The 

patients with coagulation disorders, any kind of 

neurological deficit or with surgical site infections were 

excluded. After getting informed and written consent, all 

patients were explained about the procedure risk, 

complications and objectives of the study. Non-invasive 

blood pressure manometer, pulse oximeter and 

electrocardiogram were applied to the patients after 

arrival in the operation room to monitor their vitals. 

Intravenous cannulation was done, and normal saline 

infusion was started at flow rate of 100 ml/h and oxygen 

was administered at the rate of 2-3 L/min via nasal 

prongs. After taking all sterile precautions, the site of 

block is prepared with betadine. Linear probe is placed on 

supraclavicular region where the subclavian artery and 

the brachial plexus can be easily identified. The 

transducer is then moved cephalad to locate the brachial 

plexus at the level where the individual trunks become 

better appreciated; with regard to surface landmarks. This 

is typically approximately 2 cm above the clavicle at the 

base of the neck. After identifying the brachial plexus and 

confirming the absence of blood vessels in the trajectory 

of the needle by colour doppler imaging, the operator 

advances the insulated needle 22G, 20 cm needle 

(stimuplex) slowly by in plane approach taking care to 

avoid any vascular structures and keeping the needle in 

view at all times. With the help of a nerve stimulator 

(Inmed) at 0.5mA, the contraction of each muscle 

(deltoid, arm, forearm or hand) is confirmed. Then an 

assistant aspirate and injects 1 ml of a local anaesthetic. 

The optimal needle location visualized as the spreads of 

the local anaesthetic as a hypoechoics area around the 

nerve roots. Once the ideal local anaesthetic spread is 

visualized, the assistant injects 10ml of 1.5% of 

xyloadrenaline and 10ml of 0.25% bupivacaine with 

continuous monitoring for early symptoms or signs of 

intravenous injection. At five and fifteen minutes after 

the injection of the local anaesthetic, authors confirmed 

the sensory block to loss of sensation to pin prick on the 

territory of musculocutaneous nerve, median nerve, radial 

nerve, and ulnar nerve with a scale ranging from 0 (no 

sensation) to 10 (normal sensation). Authors also checked 

motor effect by assessing flexion of the elbow 

(musculocutaneous nerve), extension of the elbow and 

wrist (radial nerve), pronation of the arm and flexion of 

the wrist (median nerve), and flexion and opposition of 

the fourth and fifth fingers toward the thumb (ulnar 

nerve).  

Patient’s satisfaction level about block procedure was 

assessed by Likert’s scale (Figure 1). Patients were asked 

to mark their satisfaction level about block procedure on 

10 cm long slide ruler with bad, average, good and 

excellent written on it. The patient slides the cursor along 

the ruler until it reaches the level that represents their 

satisfaction level about block procedure.  

 

Figure 1: Likert’s scale for patient’s satisfaction level 

about block procedure.  

RESULTS 

Among the 30 patients, 12 were male and 18 were 

female. The patients’ demographic data including age, 

body weight, gender and hemodynamic parameters are 

illustrated in Tables 1 and 2. Types of surgeries is 

illustrated in Table 3.  

Table 1: Demographic data. 

Parametrs Values 

Age (Mean±SD) 46.35±15.14 years 

Sex ratio (Mean±SD) 12:18 

Weight (Mean±SD) 54.12 ± 5.80 kg 

Table 2: Hemodynamic parameters. 

 Before block 
15 min after 

block 

P 

value 

HR/min 

(Mean±SD) 
106.83±4.91 89.9±3.04 0.001 

MBP  

(mm of Hg) 

(Mean±SD) 

86.23±2.69 86.3±2.63 0.001 

ANOVA (Analysis of Variance) test and Kruskel Wallis 

H test (equivalent to chi square test) was performed for 

the data evaluation. A value of P <0.05 was considered as 

a statistically significant difference. There was 
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statistically significant difference in hemodynamic 

parameter in before and 15 min after block.  

Table 3: Types of surgeries. 

Type of surgery Number of patients 

Shoulder arthroscopy 6 

Proximal humerus  8 

Ganglion excision 3 

Elbow deformity 2 

Radius ulna ORIF 10 

Radius ulna ROI 1 

It suggests all type of surgeries related to upper limb from 

shoulder to radius ulna could be possible via this lower 

approach. As by this approach it is possible to block 

lower trunk of the brachial plexus (C8-T1, ulnar nerve). 

Table 4: Quality of sensory block. 

  

5 min after 

block 

(Mean±SD) 

15 min after 

block 

(Mean±SD) 

Musculocutaneous 

nerve 
0.93±0.85 0.12±0.34 

Median nerve 1.72±1.06 0.70±0.69 

Ulnar nerve 2.74±1.03 1.1±0.65 

Radial nerve 1.6±0.62 0.90±0.40  

At 5 min, degree of sensory block was 0.93±0.85, 

1.72±1.06, 2.74±1.03 and 1.6±0.62 in musculocutaneous, 

median, ulnar and radial nerve respectively on a scale of 

10. And at 15 min, it was 0.12±0.34, 0.70±0.69, 

1.1±0.65, and 0.90±0.40 in musculocutaneous, median, 

ulnar and radial nerve respectively on a scale of 10. Thus, 

on the basis of scale (0= no sensation, 10 = normal 

sensation) patients has adequate and satisfactory sensory 

block for surgeries.  

Table 5: Quality of motor block (No. of patients). 

  
5 min after 

block 

15 min 

after block  

Musculocutaneous nerve 28 30 

Median nerve 22 28 

Ulnar nerve 25 30 

Radial nerve 27 30 

After 15 min of block all patients could not flex or extend 

their elbow and could not do flexion and opposition of 

fourth and fifth fingers toward the thumb. It suggests 

complete motor block was there in all patients in territory 

of musculocutaneous, radial and ulnar nerves. 28 patients 

could not do pronation of the arm and flexion of the 

wrist, suggests motor block in median nerve territory 

while 2 patients had some pronation of arm but there was 

no any pain and difficulty during surgeries. Horner’s 

syndrome was developed in 4 patients and hoarseness of 

voice occurred in 2 patients out of 30. There were no 

major complications seen in any patient, 1 patient had 

vascular injury but was managed by external pressure 

only. 

Table 6: Incidence of side effects and complications. 

Side effects                                        No. of patients 

Horner’s syndrome 4 

Ipsilateral diaphragmatic paralysis 0 

Hoarseness of voice 2 

Complications 

Pneumothorax 0 

Vascular injuries 1 

Nerve injuries 0 

Patient’s satisfaction level about block procedure was 

excellent in 20 patients, good in 9 patients and average in 

1 patient. 

Table 7: Patient’s satisfaction level about                       

block procedure. 

Patient’s satisfaction level  Number of patients 

Excellent 20 

Good 9 

Average 1 

Bad 0 

DISCUSSION 

Even though modern general anaesthesia is more certain, 

safer, faster and acceptable, regional anaesthesia has 

advantages like less interference with normal metabolic 

process and vital functions of body as compared to 

general anaesthesia. Brachial plexus block is an excellent 

option to anesthetise the upper limb. Long lasting pain 

relief, a low incidence of nausea and vomiting and early 

hospital discharge are some of the clinical advantages. 

But brachial plexus block for all upper limb surgeries is 

not preferred because inconsistent block success remains 

one of the major limitations. It can lead to unplanned 

general anaesthesia which increases the risk and material 

cost and prolongs anaesthesia time. Another limitation is 

the potential for procedure related complications such as 

nerve injury and unintentional vascular or pleural 

puncture. The success of a peripheral nerve block is 

based on the ability to correctly identify the nerves 

involved in the surgery and to place an adequate dose of 

local anaesthetic drug around them, to achieve a complete 

impregnation of all nerves involved in the surgery. 

Ultrasound introduced into clinical practice to identify 

peripheral nerves offers the potential advantage of 

optimizing the spread of local anaesthetic solution around 

the nerves under real time images.3-6 Liu et al, studied 

ultrasound guided interscalene or supraclavicular block in 

ambulatory shoulder surgery and concluded that the use 

of ultrasound to guide the needle for interscalene or 

supraclavicular block was very effective and minimized 

the incidence of complications.7 Chan et al, also 

concluded in their study that real time ultrasound imaging 
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during supraclavicular brachial plexus blocks can 

facilitate nerve localization and needle placement and 

examine the pattern of local anesthetic spread.8 

Jadon A et al, studied interscalene brachial plexus block 

for shoulder arthroscopic surgery, he observed 11/50 

patients had Horner’s syndrome and 10/50 patients had 

ipsilateral diaphragmatic paralysis as a side effect of 

interscalene block due to its anatomical position.1 Ip V et 

al, studied lower scalene approach for elbow surgery, he 

introduced catheter between anterior and middle scalene 

muscle and local anesthetic drug was infused for 48 hrs, 

they concluded that lower interscalene approach is 

successful in providing analgesia for elbow and distal 

humerus surgery.2 In present study also none of the 

patients has any side effects of lower approach 

interscalene block. Interscalene block is known to induce 

a temporary paralysis in the ipsilateral hemi diaphragm 

due to phrenic nerve palsy. The phrenic nerve is located 

within 2 mm of the brachial plexus of the cricoid 

cartilage and divides 3 mm per 1 cm as it descends 

caudally.1,3 Thus, it can be predicted that the incidence of 

phrenic nerve palsy induced hemi diaphragmatic 

paralysis can be reduced if interscalene block is 

performed more caudal to the C6 level than on the 

superior trunk.9,10 In present study, there were no signs of 

dyspnoea. In addition, LISB is known to reduce the 

damage to the dorsal scapular and long thoracic nerves, 

both of which split from the C5 nerve root.11 Although 

authors did not assess whether any such damages 

occurred in the present study, none of the patients 

experienced any such problems. 

Difference of hemodynamic parameters before and 15 

min after block was statistically significant in this study, 

authors consider this difference as relief of pain and 

anxiety after block. In present study, after 15 mins, 

quality of sensory block is 0.12±0.34, 0.70±0.69, 

1.1±0.65, 0.90±0.40 in musculocutaneous, and median, 

ulnar and radial nerve respectively on a scale of 10. After 

15 min, complete motor block was there in territory of 

musculocutaneous, ulnar and radial nerves, while 28 

patients have motor block in median nerve territory. Side 

effects like Horner’s syndrome in 4 patients and 

hoarseness of voice in 2 patients are noted but was not 

more distressing and patients were reassured for the 

same. There are no major complications like 

pneumothorax and nerve injuries seen in any of the 

patients. There are a few limitations to this study. 

Authors did not have a large number of patients to stamp 

it better and authors did not compare the procedure with 

other approaches. 

CONCLUSION 

The present study confirmed the achievement of an 

appropriate motor and sensory block in the upper 

extremities, including the ulnar nerve, 15 minutes after 

lower approach interscalene block without any major 

complication. 
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