
INTRODUCTION 
Brachial plexus block is a popular technique for upper limb 

1surgeries, postoperative and chronic pain management.  
Supraclavicular brachial plexus block is the common 
approach used for upper limb surgeries below the mid 

2humerus. The major advantage of supraclavicular block is 
that, the nerves are tightly packed in this area giving a very 
fast and deep block. Hence it is called as “The Spinal of the 

3Arm”.

However this approach has its own complications like direct 
injury to the nerves, puncture of subclavian artery, 

4pneumothorax etc.  Recently lateral approach for 
supraclavicular brachial plexus block has gained popularity 
because of its low side effect prole and higher success rate 

5compared to conventional approach.

Ultrasound guided nerve blocks are being routinely done now 
6a days   however due to unavailability of ultrasound in our 

operating rooms, the present study was carried out using a 
7,8 nerve stimulator guided technique.

The aim of our study was to compare lateral approach with 
conventional approach for supraclavicular brachial plexus 
block, in terms of characteristics of sensory and motor 
blockade, success rate and complications.

METHODOLOGY: 
This prospective randomized comparative study was 
conducted after approval from local ethical committee and 
written informed consent from the patients. Fifty adult patients 
of ASA grade I and II of either gender between 18 to 45years 
undergoing elective upper extremity surgeries under brachial 
plexus block were enrolled for the study.

Patients who refused for the procedure, patients having 

contraindications for supraclavicular brachial plexus block, 
patients with pre-existing signicant systemic disease, 
patients with history of psychiatric illness, patients allergic to 
the study drugs (lignocaine and ropivacaine) were excluded 
from the study.

Patients were randomly allocated into two groups of Group C 
and Group L of 25 each. In Group C, patients were given 
brachial plexus block through conventional approach. In the 
Group L, patients were given brachial plexus block through 
lateral approach. Randomization was done using computer 
generated random number tables.

One observer performed the technique of brachial plexus 
block, another observer who was unaware of the approach of 
brachial plexus block and study drugs assessed all the 
patients immediately after the block, intra operatively and 
postoperatively.

Baseline parameters, Pulse rate, Non-invasive blood 
pressure, respiratory rate, S O  were noted. All patients were P 2

pre medicated with glycopyrrolate 0.2mg and midazolam 
0.05mg/kg intravenously. All blocks were performed 
according to standard procedure using a short beveled 22G, 
100mm sheathed needle, with a nerve stimulator guided 
technique (B Braun, Stimuplex, Germany).

Electrical current was initially set at 1 to 1.5mA with a 
frequency of 2 Hz and pulse duration of 0.1msec. The intensity 
of current was slowly decreased until contraction of forearm 
muscles or biceps was obtained at 0.4 to 0.6mA. Once the 
plexus was located, an assistant administered a mixture of 
10ml of 1.5% lignocaine and 15ml of 0.5% ropivacaine slowly 
after negative aspiration.

In Group C, all patients were given brachial plexus block 
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through conventional approach. Patients were laid supine 
with head turned to opposite side, arm laid by side of chest, 
small folded sheet was placed below the shoulder to make the 
eld more prominent, and then block was instituted at a point 
1cm above the midpoint of clavicle, where subclavian artery 
pulsations were felt. Pushing the subclavian artery medially 
with the help of thumb, the needle was advanced in caudal, 
medial and downward direction.

Drug was deposited once the plexus was located with nerve 
stimulator. In Group L, all patients were given brachial plexus 
block through lateral approach. Patients were laid supine with 
head turned to opposite side; arm laid by side of chest, a small 
folded sheet was placed below the shoulder to make the eld 
more prominent. The insertion point for this lateral approach 
is 1cm above the clavicle, at the junction of inner two third and 
outer one third of the clavicle, which is approximately 1cm 
medial to the border of trapezius.

Standing at the head end, the needle was inserted at the entry 
point at an angle of 20degree to the skin, parallel to the 
clavicle directing medially, avoiding the external jugular vein. 
Once the plexus is located, with the help of nerve stimulator, 
the drug mixture was administered slowly after negative 
aspiration. A gentle pressure at the area of drug deposition 
was given for uniform spread of local anaesthetic in both the 
groups.

After performing the block, assessments were made for the 
following parameters – time taken for the procedure, onset 
and duration of sensory blockade, onset and duration of 
motor blockade, need for supplementation of anesthesia intra 
operatively, adverse effects and success rate.

STATISTICALLY ANALYSIS: 
Data was analyzed statistically using Fisher's exact test, 
student t-test and Chi-square test. Data was represented as 
mean, standard deviation, absolute numbers and 
percentage. P value <0.05 was considered statistically 
signicant.

RESULTS:
50 patients were enrolled for this study. All the patients 
completed the study. Paraesthesia was elicited in all the 
patients using nerve stimulator.

Demographic variables like Age, weight, gender, ASA 
grading and mean duration of surgery were comparable 
between the two groups (P>0.05). The types of surgeries 
included were plating and xation of fracture both bones for 

rdarm, xation of fracture lower 1/3  humerus and xation of 
fracture distal radius. The mean time taken for the procedure 
was 5.45±1.25 minutes in Group-C compared to 8.92±2.64 
minutes in Group-L (P<0.001), statistically highly signicant.

The mean times to onset of sensory and motor blockade were 
comparable in both the groups [(p>0.05). The mean duration 
of sensory and motor blockade also did not differ between the 
two groups (P>0.05, statistically not signicant, Table-5). The 
mean duration of analgesia also did not differ between the 
two groups (P>0.05, statistically not signicant, Table-5).

68% of patients in Group-C and 88% in Group-L had totally 
effective and successful blockade [(P<0.05) statistically 
signicant . 32% of patients in Group-C and 12% in Group-L 
had partial blockade and were supplemented with 0.5mg/kg 
of intravenous ketamine . None of the patients had failed block 
in this study.
56% of patients in Group-C and 80% of patients in Group-L 
had good tourniquet tolerance for up to 120 minutes. Later on 
the tourniquet was deated and the surgery was continued , 
(P<0.05, statistically signicant). 12% of patients in Group-C 

and 8% in Group-L had mild discomfort few minutes after the 
application of tourniquet, but they tolerated the surgery 
without need for supplementation of anaesthesia. 24% in 
Group-C and 4% in Group-L had vascular puncture while 
performing the block (P<0.05, statistically signicant ).

No other signicant complications like pneumothorax, nerve 
injury, LA toxicity, intravascular injection of local anaesthetic 
etc. were observed in this study, except one patient (4%) in 
Group-C had Horner's syndrome. 20% in Group-C and 12% in 
Group-L had post-operative nausea and vomiting (P>0.05, 
not statistically signicant )

DISCUSSION:
Peripheral nerve blocks are always cost effective anaesthetic 
techniques used to provide excellent quality of anesthesia 
and analgesia besides avoiding all the consequences of 

9general anaesthesia.

Of the various approaches described for supraclavicular 
brachial plexus block, conventional approach is popular and 
is also associated with rapid onset and reliable sensory and 
motor blockade.

Lanz et al, showed that the blockade of the brachial plexus 
with a technique directed near the rst rib i.e. at the level of 
trunks and divisions of brachial plexus provides the most 
reliable, uniform and predictable anesthesia for upper 

10extremity.

Inspite of the advantages, fear of complications like 
pneumothorax, inadequate blockade and rate of conversion 
to general anesthesia, other complications associated with 

11local anesthetics limits the usefulness of this block..  
Ultrasound guided techniques provide more predictable 
blocks with almost nil complications because the local 
anesthetic is deposited under direct visual guidance of real 

12time ultrasound image.

We performed the block in this study with peripheral nerve 
stimulator technique (B Braun Stimuplex needle, Germany) 
because of non-availability of ultrasound facility in our 
operating room. However, this technique is also not 
completely fool proof and carries risk of injury to the 
surrounding structures like vessels, nerves, pleura etc as 

13.proved in previous clinical studies.

In our study we performed the lateral approach brachial 
plexus block using nerve stimulator guided technique. In this 
lateral approach as the needle passes from lateral to medial 

oside at an angle of 20  to the skin parallel to the clavicle, it will 
14,15rst encounter the brachial plexus eliciting paraesthesia.

Paraesthesias were elicited in all the patients of both groups 
using nerve stimulator guided technique. The observer 
anesthetist who did intraoperative assessments was blinded 
to the group allocation. The mean time taken for the procedure 
was 5.45 minutes in Group-C compared to 8.62 minutes in 
Group-L (p<0.001) which was statistically signicant. As it 
was a novel approach, initially it took more time to perform the 
block than conventional approach. Later on the technique 
become more familiar and was performed without any 
difculty.

The times to onset of sensory and motor blockades did not 
differ in both the groups (p>0.05, statistically not signicant). 
The mean durations of sensory and motor blockades also did 
not differ in both the groups (p>0.05, statistically not 
signicant). The durations of analgesia also did not differ in 
both the groups (p>0.05, statistically not signicant).

There were no signicant variations in the intra operative 
haemodynamics between both the groups.
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8(32%) patients in Group-C and 3(12%) patients in group L 
had inadequate sensory  blockade and required 
supplemental anaesthesia with 0.5mg/kg of intravenous 
ketamine, though paraesthesias were elicited properly.

6(24%) patients in Group-C and 1(4%) patient in group L had 
vascular puncture while performing the block. With 
continuous pressure for 5 minutes the bleeding was stopped in 
both the groups. Actually we did a pilot study to get familiar 
with the lateral approach. The incidence of vascular puncture 
is high in the pilot study but later on as we were acquainted 
with the technique; the vascular puncture rate is negligible in 
the original study.

This is statistically signicant (p<0.05). None of the patients in 
both the groups had other complications like nerve injury, 
pneumothorax, local anaesthetic toxicity, phrenic nerve palsy 
etc. except one patient in conventional approach had Horner's 
syndrome as complication. The incidence of pneumothorax is 
almost negligible in lateral approach as the needle is directed 
parallel to clavicle.

Pham Dang C, Gunst JP et al, observed asymptomatic phrenic 
nerve paralysis (60%) Horner's syndrome (10%) and transient 
recurrent nerve paralysis in their study on a novel 

16supraclavicular approach to brachial plexus block.  The 
authors also reported that 93% of cases had effective intra 
operative anaesthesia. Hempel V, Fink MV et al and Dupre LJ, 
Danel V et al, also reported Horner's syndrome as a 
complication in their studies on supraclavicular block through 

17,18longitudinal approach.

Dr. Dilipkothari assessed the effectiveness of this lateral 
approach in a series of 250 patients and reported that 88% of 
patients had complete analgesia within 3 minutes. No other 
complications were reported in this study except vessel 

19puncture in 6% of cases.

In a prospective, non-randomized, open level study by DK 
Sahu and Anjana Sahu, 82 patients were evaluated regarding 
the success rate and complication rate of lateral 
supraclavicular approach and observed that 92% of patients 
had successful block with no signicant complications in any 

20case.

Nishiyama N, Naqanuma K et al., reported that the success 
rate of their study was 95%. They did this lateral approach 

21under uoroscopic guidance.  The success rate in our study 
using landmark technique with the help of nerve stimulator 
was 88% in lateral approach verses 68% in conventional 
approach. One patient (4%) in Group C had Horner's 
syndrome as complication.

The chances of injuring other neural structures like phrenic 
nerve or stellate ganglion are also negligible in lateral 

22approach.  Besides being a safe technique, this approach 
blocks all the nerves of the plexus with the same frequency 
because, the trunks and cords are arranged together in such a 
way that the distance involved in the spread of local 
anesthetic to the nerves is short and nearly equal.

Tourniquet tolerance was good in 56% in Group-C and 88% in 
Group-L. 12% in Group-C and 8% in Group-L had mild 
discomfort after tourniquet application, but they tolerated the 
surgery well without need for supplementation.

Previous studies reported injection of 30-40 ml of local 
anesthetic with multiple pricks to produce rapid and effective 

23blocks . In our study we used 25 ml of local anesthetic 
mixtures of lignocaine and ropivacaine deposited slowly at 
once which produced reliable and rapid block.

One limitation of our study was unavailability of ultrasound 
facility to give blocks under uoroscopic guidance. Recently 
ultrasounds guided blocks are very popular because they 
produce predictable blocks with high success rate.

Our study proved that still, we have a place for landmark 
guided techniques where ultrasound is not feasible in the 
perioperative areas. The observer anesthetist who performed 
the blocks was not blinded to the technique (though he was 
blinded to the study drug) which was a possible source of bias 
in this study.

A Kumar, B Shadangi et al, reported that lateral approach is a 
better alternative to conventional approach with high success 

24rate and less complication rate.  The observations of this 
study correlated with our study, the difference being, they did 
not use peripheral nerve stimulator to perform the block.

Hence we concluded that lateral approach for supraclavicular 
block is a safer and better alternative to conventional 
approach

CONCLUSION: 
We hypothesize that lateral approach for supraclavicular 
brachial plexus block using peripheral nerve stimulator 
guided technique is a better alternative to conventional 
approach in terms of higher success rate and lesser 
complication rate. The characteristics of sensory and motor 
blockade with respect to onset and duration were comparable 
between both approaches. 
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