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INTRODUCTION 

                       Peripheral nerve blocks are widely used nowadays mainly due to 

the advantages of regional anaesthesia over general anaesthesia. For 

ambulatory limb surgeries, peripheral nerve blocks are accepted as the standard 

of anaesthesia or analgesia. Regional anaesthesia have been found to be most 

effective in high risk patients, especially in elderly age group patients those 

who undergo surgeries involving upper or lower extremities.   

                       Peripheral nerve blocks are considered as good alternative to 

general anaesthesia nowadays with the advent of peripheral nerve stimulator 

and ultrasound.      

                        All the disadvantages of a peripheral nerve block by a blind 

landmark technique have been overcome with guidance of nerve stimulation 

and ultrasound. The added advantages of ultrasound is visualization of the 

nerve plexus which in turn helped in administration of the local anaesthetic 

with more precision, leads to better quality of nerve block, shortening the 

latency and minimizing the amount of local anaesthetic needed for the nerve 

block.    

                       Ultrasound guided peripheral nerve block has also resulted in 

decreased complications such as vascular puncture and pleural puncture. 

Previously nerve stimulation was considered as the gold standard technique for 

neuronal blockade, with its ability to predict the spread of local anaesthetic to 
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the close proximity of the nerve. Ultrasound has advantage over nerve 

stimulator by providing direct visualization of the nerve.   

                       Combining nerve stimulator and ultrasound guided nerve block 

technique was proved to be more accurate and reliable method. Ultrasound will 

provide visual guidance to needle position, hence there will be chances for 

more successful and safer blocks.    

Infraclavicular block is routinely performed using paracoracoid 

approach. Several studies related to paracoracoid approach were proposed that 

single point injection at 6’o clock position (posterior cord) to axillary artery 

had more success rate. At the same time there are many anatomic variations of 

nerve trunk in the lateral infraclavicular fossa, which interferes with the spread 

of local anesthetic to the trunks which are not present in their most common 

“classical” position.     

Karmakar et al have recently described a new costoclavicular approach 

for Infraclavicular block, in this the brachial plexus is targeted immediately 

caudal to the clavicle in the costoclavicular space. In the costoclavicular space, 

the three cords of the brachial plexus are tightly clustered together lateral to 

axillary artery. He speculated that the more compact costoclavicular 

topography would result in a ‘‘very rapid onset of brachial plexus blockade 

similar to that seen with a supraclavicular approach’.   
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                      This study aims to compare two approaches of infraclavicular 

brachial plexus block- paracoracoid and costoclavicular approach for upper 

limb surgeries under  ultrasound guidance.
1-3 
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AIMS AND OBJECTIVES 

AIM:   

                           To compare two approaches of infraclavicular brachial plexus 

block- paracoracoid and costoclavicular approach for upper limb surgeries 

under ultrasound guidance.   

 

PRIMARY OBJECTIVE:   

 To evaluate the Sensori-motor block onset time   

SECONDARY OBJECTIVES:   

             Imaging time,   

             Needling time,   

             Performance time,   

             Number of needle passes,   

             Occurrence of adverse events (e.g., vascular puncture)   

             Surgical anesthesia,   

             Incidence of Horner’s syndrome, hoarseness, hemi-diaphragmatic 

paralysis and paresthesia.   
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ANATOMY OF BRACHIAL PLEXUS
:
 

                          Brachial Plexus block is one of the most commonly used 

peripheral nerve blocks nowadays in clinical practice. So knowledge of the 

formation and distribution of brachial plexus is very much essential for 

blocking the nerves of brachial plexus for surgeries of the upper limb.   

BRACHIAL PLEXUS FORMATION:    

                   The ventral rami of lower 4 cervical nerves C5, C6, C7, C8 (fifth to 

eighth cervical nerves) unites with T1 ( greater part of the ramus of the first 

thoracic nerve) to form the brachial plexus. Fourth cervical nerve C4 or second 

thoracic nerve T2 may also contribute for the formation of brachial plexus. 

When the contribution from C4 is more without T2, the plexus is known as pre 

fixed, which have a more cephalad position and, if the contribution is more 

from T2 the plexus will have a more caudad position and it is known as post 

fixed
4
. An anomalous cervical rib is usually associated with these positions.   

             The brachial plexus can be divided into   

                                        Roots,   

                                        Trunks,    

                                        Divisions,   

                                        Cords and   

                                        Branches.    
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ROOTS: 

                  The roots of brachial plexus represent the anterior primary divisions 

of C5, C6, C7, C8 and T1. The roots emerge from the intervertebral foramina 

and above the first rib these roots fuse to form the trunks. 

TRUNKS: 

 The roots fuse to form the trunks of brachial plexus above the first rib. C5 and 

C6 roots unite to form the upper trunk at the lateral border of scalenusmedius 

muscle. The lower trunk of brachial plexus is formed by C8 and T1 roots 

behind the scalenus anterior. The middle trunk of brachial plexus is formed by 

C7 root alone.    

DIVISIONS: 

                   Each trunk of brachial plexus divides into two divisions as anterior 

and posterior under the clavicle after they pass over the first rib.    

CORDS: 

                    Under the clavicle the two divisions of each trunk of brachial 

plexus reunite to form the cords. There are three cords which are named based 

on their relation to the second part of the axillary artery. Lateral cord of 

brachial plexus is formed by the anterior division of upper and middle trunk 

and it lies lateral to axillary artery. The medial cord which descends medial to 

the axillary artery and it is formed by the anterior division of the lower trunk 

alone. The posterior cord is formed by union of the posterior divisions of all 



7 

 

three trunks, which lies above the axillary artery initially and later on it 

descends behind the artery. The posterior cord of brachial plexus gives nerves 

that supply extensor aspect of the upper limb whereas the medial and lateral 

cords of brachial plexus supply the flexor surface of the upper limb.   

MAJOR TERMINAL NERVES:  

 At the lateral border of the pectoralis minor muscle (which inserts onto 

the coracoid process of scapula), the three cords of brachial plexus reorganize 

to give rise to the nerves of the upper extremity. The lateral cord gives rise to 

the lateral head of median nerve and it terminates as musculocutaneous nerve, 

the medial cord gives rise to the medial head of median nerve and it terminates 

as ulnar nerve. Axillary nerve is the major branch from the posterior cord and 

the posterior cord continues as radial nerve. In summary, brachial plexus is 

formed by the union of 5 nerve roots (C5-T1) and terminates in 5 major nerves 

namely    

                                      Radial nerve,   

                                      Median nerve,   

                                      Ulnar nerve,   

  Axillary nerve and  Musculocutaneous nerve   
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BRANCHES: 

  Branches of brachial plexus are given off from roots, trunks and cords.    

1. Branches from the roots:   

a) Nerve to the serratus anterior (C5, C6 and C7)   

b) Muscular branches to - Longuscervices (C5 - C8), Three Scalene (C5 - C8) 

Rhomboids  (C5)   

c) Twig to the Phrenic nerve (C5)   

2. Branches from the trunks:   

a) Suprascapular nerve (C5 -C6)    

b) Nerve to subclavius (C5 -C6)    

3. Branches from the Cords:   

a) Lateral Cord - Lateral Pectoral nerve (C5 -C7)   

Lateral head of median nerve (C5 -C7)   

Musculocutaneous nerve (C5 -C7)   

b) Medial Cord - Medial Pectoral nerve (C8 - T1)  

Medial head of median nerve (C8 - T1)    

Medial Cutaneous nerve of arm (C8 - T1)   
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- Medial Cutaneous nerve of forearm (C8 - T1)   

- Ulnar nerve of arm (C7, C8 - T1)   

 

c) Posterior Cord - Upper Subscapular nerve (C5 -C6)   

- Lower Subscapular nerve (C5 -C6)   

- Nerve to latissimusdorsi (C6, C7, and C8)   

- Axillary nerve C5 -C6    

- Radial nerve C5, C6, C7, C8, T1    



 

Picture 1: Branches of brachial plexus

             The nerve roots of brachial plexus (C5 

processes of spine, between 

both the anterior scalene and the middle scalene muscles. The prevertebral 

fascia  surrounding the brachial plexus is in the tubular form throughout the 

course of brachial plexus,  allowing nerve block nee

“sheath of brachial plexus” to produce the block easily. The fascia covering is 

discontinuous apparently, with septations subdividing the portions of the sheath 

Picture 1: Branches of brachial plexus 

The nerve roots of brachial plexus (C5 – T1) leave the transverse 

processes of spine, between prevertebral fascia, they in turn divide to invest 

both the anterior scalene and the middle scalene muscles. The prevertebral 

fascia  surrounding the brachial plexus is in the tubular form throughout the 

course of brachial plexus,  allowing nerve block needle placement within the 

“sheath of brachial plexus” to produce the block easily. The fascia covering is 

discontinuous apparently, with septations subdividing the portions of the sheath 

10 

 

T1) leave the transverse 

prevertebral fascia, they in turn divide to invest 

both the anterior scalene and the middle scalene muscles. The prevertebral 

fascia  surrounding the brachial plexus is in the tubular form throughout the 

dle placement within the 

“sheath of brachial plexus” to produce the block easily. The fascia covering is 

discontinuous apparently, with septations subdividing the portions of the sheath 



 

into compartments that sometimes prevent adequate spread of local anes

clinically.   

The discontinuity of the sheath increases, as we move from transverse 

process to axilla. Another detail that requires importance is the anatomy of 

proximal part of axillary artery at a parasagittal view through the coracoid 

process. At this transition site, the cords of brachial plexus is changing into the 

peripheral nerves as it surrounds the subclavian artery and axillary artery. 

Picture 2

into compartments that sometimes prevent adequate spread of local anes

The discontinuity of the sheath increases, as we move from transverse 

process to axilla. Another detail that requires importance is the anatomy of 

proximal part of axillary artery at a parasagittal view through the coracoid 

t this transition site, the cords of brachial plexus is changing into the 

peripheral nerves as it surrounds the subclavian artery and axillary artery. 

Picture 2: Brachial plexus blocks at different levels
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into compartments that sometimes prevent adequate spread of local anesthetics 

The discontinuity of the sheath increases, as we move from transverse 

process to axilla. Another detail that requires importance is the anatomy of 

proximal part of axillary artery at a parasagittal view through the coracoid 

t this transition site, the cords of brachial plexus is changing into the 

peripheral nerves as it surrounds the subclavian artery and axillary artery.  

 

: Brachial plexus blocks at different levels 



 

ANATOMY RELEVANT TO PARACORACOID APPROACH  

                           This block is typically performed at the anterior shoulder and 

chest wall, in the area of the deltopectoral groove.

axilla, where the paracoracoidinfraclavicular block is performed, the axilla is a 

pyramid-shaped space, with an apex, a base, and four sides. The base is the 

concave armpit, and the anterior wall is composed of the pectoralis major and 

minor muscles and their accompanying fasciae. The posterior wall of the axilla 

is formed by the scapula and

the teres major. The latissimusdorsi muscle abuts the teres major to form the 

inferior aspect of the posterior wall of the axilla. The medial wall of the axilla 

is composed of the serratus anterior muscle a

formed by the converging muscle and tendons of the anterior and posterior 

walls as they insert into the humerus. The chest wall and pleura may be seen in 

the medial and more caudal aspect.

Picture 3: Anatomy of la

ANATOMY RELEVANT TO PARACORACOID APPROACH  

This block is typically performed at the anterior shoulder and 

chest wall, in the area of the deltopectoral groove.
6 

At the level of the proximal 

axilla, where the paracoracoidinfraclavicular block is performed, the axilla is a 

shaped space, with an apex, a base, and four sides. The base is the 

concave armpit, and the anterior wall is composed of the pectoralis major and 

minor muscles and their accompanying fasciae. The posterior wall of the axilla 

is formed by the scapula and the scapular musculature - the subscapularis and 

the teres major. The latissimusdorsi muscle abuts the teres major to form the 

inferior aspect of the posterior wall of the axilla. The medial wall of the axilla 

is composed of the serratus anterior muscle and its fascia, and the lateral wall is 

formed by the converging muscle and tendons of the anterior and posterior 

walls as they insert into the humerus. The chest wall and pleura may be seen in 

the medial and more caudal aspect.
11

 

Picture 3: Anatomy of lateral infraclavicular fossa
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This block is typically performed at the anterior shoulder and 
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axilla, where the paracoracoidinfraclavicular block is performed, the axilla is a 
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Picture 4: A) Transverse section and B) sagittal section of lateral 

 

Picture 4: A) Transverse section and B) sagittal section of lateral 

infraclavicular fossa 
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Picture 4: A) Transverse section and B) sagittal section of lateral 
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ANATOMY RELEVANT TO COSTOCLAVICULAR BLOCK  

             The costoclavicular space is the intermuscular space located deep and 

posterior to the midpoint of the clavicle,between the clavicular head of the 

pectoralis major and subclavius muscle anteriorly and the upper slips of the 

serratus anterior muscle and the second rib posteriorly. The cords of the 

brachial plexus are clustered together in the costoclavicular space and they 

share a consistent relation relative to one another and to the axillary artery, at 

the costoclavicular space. The cords of the brachial plexus are located lateral 

and parallel to the axillary artery. The lateral cord is the most superficial of the 

three cords. The medial cord is directly posterior to the lateral cord but it is 

medial to the posterior cord. The posterior cord is the lateral most of the three 

cords at the costoclavicular space.
44 

The parietal pleura is deeper in location 

than both the cords and axillary vessels at the costoclavicular space. The 

cephalic vein is arching over the cords, from a lateral to medial direction, to 

join the axillary vein immediately distal to the costoclavicular space. The 

thoracoacromial artery, which originates from the axillary artery near the upper 

border of the pectoralis minor muscle, is present immediately distal to the 

cephalic vein but proximal to the lateral infraclavicularfossa.Karmakar et al.’s 

description clearly reveals that the optimal target corresponded to needle tip 

placement in the middle of the three cords of the brachial plexus.
9 

 



 

Picture 5 :Thepectoralis minor muscle (PMn),  coracoid process (CP),  Lateral 

cord (LC), posterior cord (PC), 

(TAA) 

 

Thepectoralis minor muscle (PMn),  coracoid process (CP),  Lateral 

cord (LC), posterior cord (PC),  medial cord (MC),  thoracoacromial artery 
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Thepectoralis minor muscle (PMn),  coracoid process (CP),  Lateral 

medial cord (MC),  thoracoacromial artery 



 

Ultrasound is a form of mechanical sound energy that travels through a 

conducting medium. Ultrasound waves, are high frequency sound waves 

(frequency greater than 20000 cycles/sec) generated in 

ranges and sent through tissues

frequency of ultrasound waves used in medicine are in the MHz range.

The speed of sound is determined by properties of the medium in which 

it propagates. The so

modulus, and rho equals density

Ultrasound transducer consists of array of piezoelectric crystals that 

produce high frequency sound waves in response to an electrical signal

Application of mechanical str

electric current, and this called the piezoelectric effect. When an electric 

current is applied to the piezoelectric crystals, vibration is generated in the 

form of mechanical energy. This is called the converse

this is how ultrasound waves are generated.  

The transducer converts electrical energy into extremely rapid 

mechanical vibrations that are very high pitched sounds to hear. The electrical 

field required is formed, when a voltage i

electrodes, causing a dimensional change in the crystal. Conversely electrical 

ULTRASOUND 

Ultrasound is a form of mechanical sound energy that travels through a 

conducting medium. Ultrasound waves, are high frequency sound waves 

(frequency greater than 20000 cycles/sec) generated in specific frequency 

ranges and sent through tissues
11

 which are not audible by human ear. The 

frequency of ultrasound waves used in medicine are in the MHz range.

The speed of sound is determined by properties of the medium in which 

it propagates. The sound velocity equals where B equals the bulk 

modulus, and rho equals density
10

.   

Ultrasound transducer consists of array of piezoelectric crystals that 

produce high frequency sound waves in response to an electrical signal

Application of mechanical stress to the piezoelectric crystals produce an 

electric current, and this called the piezoelectric effect. When an electric 

current is applied to the piezoelectric crystals, vibration is generated in the 

form of mechanical energy. This is called the converse piezoeletric effect and 

this is how ultrasound waves are generated.   

The transducer converts electrical energy into extremely rapid 

mechanical vibrations that are very high pitched sounds to hear. The electrical 

field required is formed, when a voltage is applied between the surfaces of 2 

electrodes, causing a dimensional change in the crystal. Conversely electrical 
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specific frequency 
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frequency of ultrasound waves used in medicine are in the MHz range.
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The speed of sound is determined by properties of the medium in which 

where B equals the bulk 

Ultrasound transducer consists of array of piezoelectric crystals that 

produce high frequency sound waves in response to an electrical signal
14

. 
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electric current, and this called the piezoelectric effect. When an electric 

current is applied to the piezoelectric crystals, vibration is generated in the 

piezoeletric effect and 

The transducer converts electrical energy into extremely rapid 

mechanical vibrations that are very high pitched sounds to hear. The electrical 

s applied between the surfaces of 2 

electrodes, causing a dimensional change in the crystal. Conversely electrical 
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potential is generated when the mechanical vibrations reflecting from the tissue 

reflects back reaching the transducer.   

Linear arrays typically produce a rectangular image format. Curvilinear 

arrays produce images in the sector format (that do not originate from a single 

point). Most regional blocks are performed with linear transducers because the 

high scan line density produces the resolution necessary for nerve imaging. 

Small curved probes are useful for infraclavicular and supraclavicular nerve 

blocks because working room is limited
14

.   

Ultrasonography measures the amplitude of the return echo as a function 

of time
12

.  Hyperechoic areas have a great amount of energy from returning 

echoes and are seen as white. Hypoechoic areas have less energy from returing 

echoes and are seen as grey. Anechoic areas without returning echoes are seen 

as black.   

Normal Tissue appearances in ultrasonogram: 
13 

 

1. Skin `appears as Smooth and Bright (echogenic, highly reflective, and 

hyperechoic). 

2. Fascia appears as Bright hypoechoic line 

3. Fat appears as Hypoechoic background, with hyperechoicline.Fat is 

compressible, whereas muscle and nerves are not compressible. 

4. Muscles appear as Hypo echoic background, with hyperechoic line, but they 

are not compressible.   
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5. Tendons are Hypo echoic.   

6. Fluids such as Blood, effusion, cyst (black -anechoic).   

7. Nerves  are   

Hyper/hypoechoic 

8. Bones are Very bright andhyperechoic     .   

9. Air Bubble:  Highly hyperechoic.   

10. PleuraisHyperechoic 

Substance Velocity (m/sec) Attenuation 

(dB/[MHz-cm]) 

Impedance (mrayls 

*10
-6

) 

Air   330   7.5   0.0001   

Water   1480   0.0022   1.5   

Soft tissue   1540   0.75   1.7   

Blood   1575   0.15   1.6   

Bone   4080   15   8   

Stainless steel   5790   0.2   47   

Table: 1 Ultrasound characteristics of biologic tissue and interventional 

materials
12

 

 



19 

 

                          Reflections off a smooth surface are called specular. If two 

specular reflectors are close to each other, reverberation within the sound field 

can result, displayed as parallel, equally spaced lines deep to the reflectors. 

Comet tail artifact which is form of reverberation artifact is caused by multiple 

internal reflections from a small, highly reflective interface.   

IMAGE CONSTRUCTION 
13:

 

The ultrasound probe acts both as a transmitter and also a receiver. By 

Using the piezoelectric effect, the piezoelectric crystals in the probe convert the 

mechanical energy of the returning echoes into an electrical current, which is 

processed by the ultrasound machine to produce a two dimensional image that 

is seen on the screen.     

The process is repeated sequentially along the length of the hand held 

probe. The time taken for an echo to return is used to determine the distance 

from the probe and is calculated, assuming that the sound has a constant speed 

of about 1540m/s. The strength of the transmitted echoes returning from any 

point is represented by the brightness of that point on the screen.    

The time taken for the transmitted pulse to be reflected back is used to 

calculate the distance of the reflecting boundary from the probe.  The path that 

a single pulse passes along is described as the beam. The width of the beam 

determines the lateral resolution. The length of the pulse determines the axial 

resolution. Shorter pulses can be achieved using higher frequency, so the 

highest frequency practicable is generally used.    
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FEATURES OF AN ULTRASOUND IMAGE: 

PRESENTATION:     

The ultrasound probe represents the top of the image on the screen, and 

going further down the screen, skin and deeper tissues are seen.    

DEPTH:    

Lower frequency transducer have higher depth of penetration and 

reduced resolution. Lower depth of penetration and better resolution are seen 

with higher frequency transducer for seeing superficial structures    

ENHANCEMENT:    

As the ultrasound wave passes through the tissues the amount absorbed 

and reflected is reduced, reducing the signal that reaches deeper tissues. This 

effect is called as enhancement, and the image formed is compensated for this 

by applying a standard correction in proportion to the depth.    

            Attenuation   or   shadowing   is   the   reverse   effect, where some 

tissues absorb relatively more of the sound. The area of the image deep to this 

will appear darker. In the extreme almost no sound is transmitted, leaving a 

dark shadow behind the structure.    

ANISOTROPHY: 
10

 

Isotropic means equal in all directions. Anisotropic implies angle 

dependence. Anisotrophy is a major property describing a difference in 
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echogenicity of soft tissues such as nerves and tendon, when the angle of 

transducer is altered. Tendons are more anisotropic than nerves.    

The tendon/nerve fibers appear hyper echoic when probe is 

perpendicular, hence indicates that probe receives the reflected sound only if 

the beam strikes the surface at right angle. The anisotropy of nerves also is 

important because during interventions it can be challenging to maintain nerve 

visibility while manipulating the transducer to image the block needle.
17

 

Probes:       

Low frequency probe (3-5 MHz) is used for deep abdominal organ 

scanning. High frequency probe (10-15 MHz) is used for superficial structure 

(brachial plexus) scanning.  

Needle imaging
10

:    

             Needle tip visibility is critical to the success and safety of regional 

block interventions. It is imperative to identify needle tip before advancing the 

needle.   
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Factors reported to influence needle tip visibility    

Angle of insonation 

Needle gauge   

Bevel orientation   

Receiver gain   

Needle motion and test injections   

Echogenic modifications   

Spatial compound imaging   

Table: 2 

Scanning technique:    

The commonly used views for nerve imaging is transverse and 

longitudinal views.  When placement of probe is perpendicular to the nerves 

long axis, it is called as cross sectional view or short axis view.  In this view 

the nerves appears to be round  to spherical in  shape  and the  nerve    fascicles   

produces hypo echoic areas  in the internal surface. Which is surrounded by 

epineurium that produces hyper echoic areas.     

When  the placement of  probe  is  parallel  to  the  nerves long axis, the 

appearance of the nerve is hypo echoic tubular components which represents 

the fascicular   components, and   mixed  with  fascicular epineurium that  

produces hyper echoic bands, which  surrounds the hypo echoic tubular 

components.    
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ULTRASOUND ANATOMY  

INFRACLAVICULAR AREA - PARACORACOID APPROACH
:
 

       The orienting structure to perform this block is this the axillary artery. At 

the  site where  the  scanning  and  procedure  are  performed, the ultrasound  

image  will show  the  lateral  cord  positioned cephalad  to  the  axillary  

artery,  the  posterior  cord  positioned  posterior, and  the medial  cord  

positioned  caudal  to  the  artery. In  patients  with  normal  relative  anatomy,  

the  medial  cord  is  typically  positioned  in  the  small  space  between  the  

axillary  artery  and  vein. Multiple other small vessels are often present as 

well. The chest wall and pleura may be seen in the medial and more caudal 

aspect of the image. The axillary artery and brachial plexus are typically 

identified at a depth of 3-6cm in average size patients.Structures  that  are  

required  to  be  identified are Axillary  artery, Axillary vein, Cords of  brachial  

plexus.
6
 Structures that may be seen are  Pectoralis major muscle, Pectoralis 

minor muscle, Rib/Lung.    
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Picture 6:Ultrasonogramimageofparacoracoidapproach (AA – axillary 

artery, LC – lateral cord, PC – Posterior cord, MC- Medial cord) 
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COSTOCLAVICULAR AREA: 
35

 

Orienting structure: Axillary artery    

                The probe is positioned in the inferior border of the clavicle in the 

medial infraclavicular fossa. In the costoclavicular space, the axillary artery is 

identified underneath the subclavius muscle. The three cords of the brachial 

plexus will be visualized lateral to the artery
19

. If the cephalic vein (or 

thoracoacromial artery) is visualized, the ultrasound transducer is tilted slightly 

cephalad in order to provide an adequate sonographic view of the 

costoclavicular space and the three cords of the brachial plexus. The second rib 

can be often imaged deep to the subclavius muscle. The pleura may be seen 

deep and in medial most aspect of the image. The axillary artery and brachial 

plexus are typically identified at a depth of 3-4cm in average size patients. 

Structures  that  are  required  to  be  identified are Axillary  artery, Cords of  

brachial  plexus. Structures that may be seen are subclavius muscle, Pectoralis 

minor muscle, pleura.
11 

It was imperative that if the subclavius muscle is 

visualized, which is lying deep to the clavicular head of the pectoralis major 

muscle, in the target ultrasound window during the needle insertion will avoid 

cephalic vein.   



 

Picture 7: Ultrasonogram

artery, AV – Axillary vein

 

Picture 7: Ultrasonogramimage of costoclavicular block 

Axillary vein,  CV – Cephalic vein, LC – lateral cord

Posterior cord, MC- Medial cord) 
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image of costoclavicular block (AA – axillary 

lateral cord, PC – 
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PHARMACOLOGY 

Local anesthetics block voltage gated sodium channels thereby 

interrupting the initiation and propagation of nerve impulses in axons
21

. Local 

anesthetics prevent transmission of nerve impulses (conduction blockade) by 

inhibiting passage of sodium ions through ion selective sodium channels in 

nerve membrane.
22

 

BUPIVACAINE:    

1-butyl 2’, 6’ pipecoloxylidide hydrochloride.  Bupivacaine is a local 

anaesthetic agent that belongs to amide group. It is synthesized by Ekenstom in 

1957, and it was first used clinically in 1963
21

 by LJ Telivuo. Bupivacaine is 

structurally similar to  lidocaine, and differ  in  that,  it  contains  the  amine  

group  butyl  piperidine. It is available for clinical use as racemic mixtures 

(50:50) of the R&S enantiomers
23

 .S- enantiomer of bupivacaine is 

levobupivacaine, which is less neurotoxic and cardiotoxic drug than 

commercially available racemic mixtures or the R enantiomers of local 

anesthetics, perhaps reflecting decreased potency at sodium ion channel.
24

 

MECHANISM OF ACTION:    

Bupivacaine acts by  binding  to specific sites located on the inner  

portion  of  sodium channels (internal gate  or  H gate) as well as obstructing 

the sodium  channels near their  external openings,  thus maintaining them  in 

inactivated  closed states.    
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Picture 8: Structure of Bupivacaine 
21

 

Pharmacokinetics: 
23

 

              Bupivacaine has a butyl group on the piperidine nitrogen atom of the 

molecule. It is more lipid-soluble and highly protein bound local anesthetic.    

                          Most important plasma protein binding site of bupivacaine is 

alpha 1 acid glycoprotein and its concentration is increased in many clinical 

situations, including postoperative trauma.
25

 

 

The pharmacokinetic properties of bupivacaine are    

Molecular weight        - 288 Daltons   

Protein binding      -   95%   

Lipid solubility      -    28 %   

Volume of distribution               -   73 liters   

Clearance rate                            -   0.47 L/min   

Partition coefficient           - 346   

Elimination half - time               -    210 mins 
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Pka                     -   8.1   

Potency                                     -   4   

Onset                                         - slow   

Duration after infiltration (min)   -   240 – 480   

Toxic plasma concentration - >3ugs/ml   

Peak time of action 0.17 - 0.5 hours, at 0.8ugs/ml   

Maximum single dose for infiltration –175mg   

Table: 3 Pharmacokinetic properties of bupivacaine 

PHARMACOLOGICAL PROPERTIES:   

             Bupivacaine is very stable to acids, alkalis and repeated autoclaving. 

Bupivacaine undergoes metabolism by aromatic hydroxylation, N-dealkylation, 

amide hydrolysis and conjugation.
26

 Alpha1 – acid glycoprotein is the most 

important plasma protein binding site for bupivacaine.   

Bupivacaine is 3-4 times as potent as lignocaine; hence 0.5% solution is 

approximately equivalent to 2% lignocaine. It causes more sensory blockade 

than motor block.    

            Duration of action is between 5 and 16 hours and it is one of the longest 

acting local anaesthetic which is related to binding to the nervous tissue   
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METABOLISM:   

               Liver is the main site of metabolism, where it undergoes aromatic 

hydroxylation, N-dealkylation, amide hydrolysis, and conjugation. The 

metabolite thus formed is N- dealkylateddesbutyl bupivacaine.    

DOSE:  3mg/kg.
27 

USES:    

Epidural and spinal anaesthesia, Peripheral nerve block, Infiltration anaesthesia 

TOXICITY   

. Though bupivacaine acts at the same site as lignocaine it dissociates 

more slowly from the blockade site and prolongs the block duration. Hence 

centrally mediated toxicity can occur at times. Bupivacaine is more cardiotoxic 

than lidocaine, especially myocardial depressant action on accidental 

intraarterial injection Acidosis, hypoxemia, hypercarbiaenchance the toxicity. 

Cardiotoxic plasma concentrations of bupivacaine are 8 – 10ugs/ml.
28 
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LIGNOCAINE HYDROCHLORIDE 
23,29

: 

Synthesized in  byLoffgrensweden  in 1943.Chemically, it is a tertiary 

amide, the  chemical  composition  being  diethyl aminoacetyl, 2,   

6, xylidine  hydrochloride  monohydrate. It was first used clinically in 1948 
21

 . 

It is a local anesthetic agent, with rapid onset of action. The  advantage is that  

it  has  good  penetrative  powers, but  of  only  moderate  potency.    

 MECHANISM OF   ACTION:        

It  acts  by  maintaining  the   sodium  channels  in the  inactivated  state, 

as  well  as by  blocking   them  in  their  inner  surface, thus  preventing  the  

initiation  of  action  potential.   Adrenaline, when combined with lignocaine 

prolongs the duration of conduction blockade and decreases systemic 

absorption of local anesthetics by 20% to 30%.
30,31

 By producing 

vasoconstriction, it reduces the rate of systemic absorption thereby reducing 

systemic toxicity.    

PHARMACOKINETICS:
 23 

 

Lignocaine, at room temperature is a stable compound.  It has     

Molecular weight - 271daltons   

pKa value               - 7.9   

 Protein binding       – 70%   

Lipid solubility          - 2.9   



 

Volume of distribution      

Clearance rate                      

Elimination half 

Toxic plasma concentration 

Onset                     

Potency                                    

Duration after infiltration         

Maximum single dose for infiltration 

                          Table: 4 Pharmacokinetic properties of lignocaine  

METABOLISM:     

Lignocaine  undergoes  oxidative  dealkylation  to    monoethyl  glycine  

xylidide  in  liver, following  which  hydrolysis  occurs   to  form  the  

metabolite  xylidide. The  rate  of  metabolism  is  reduced  in  case  of  hepatic  

disease.    

 

Volume of distribution      - 91 liters   

Clearance rate                      - 0.95 litres/minute.    

Elimination half – time        - 96 minutes.   

Toxic plasma concentration - >5ugs/ml   

Onset                                       - rapid   

Potency                                    - 1   

Duration after infiltration         - 60 – 120 mins 

Maximum single dose for infiltration – 300mg   

Table: 4 Pharmacokinetic properties of lignocaine  

 

Picture 9: Structure of lignocaine
21

 

METABOLISM:      

Lignocaine  undergoes  oxidative  dealkylation  to    monoethyl  glycine  

in  liver, following  which  hydrolysis  occurs   to  form  the  

metabolite  xylidide. The  rate  of  metabolism  is  reduced  in  case  of  hepatic  

32 

0.95 litres/minute.     

 

300mg    

Table: 4 Pharmacokinetic properties of lignocaine   

Lignocaine  undergoes  oxidative  dealkylation  to    monoethyl  glycine  

in  liver, following  which  hydrolysis  occurs   to  form  the  

metabolite  xylidide. The  rate  of  metabolism  is  reduced  in  case  of  hepatic  
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DOSAGE: 
27

 

       When  given  in  combination  with  Adrenaline,  the  safe  dose  is  

7mg/kg,  and  when  given  alone the  safe  limit  of  dosage  is 4.5mg/kg. 

Adrenaline  when given  upto  a  concentration  of  5mcg/ml(1 in  200,000  

dilutions) no  systemic  effects  occur.    

          The rate of systemic absorption is related to the vascularity of the site of 

injection: intravenous > tracheal > intercostal >paracervical> epidural > 

brachial plexus > sciatic > subcutaneous.   

TOXICITY:    

Allergic  Reaction: They  are mainly  due  to  antibody  stimulation  by  

substance  present  in  the  preservative  , mostly  methyl  paraben  (or) similar  

preservatives,  which  are  similar  in  structure  to  para amino  benzoic  acid.    

Central  Nervous  System:At  low  doses,   numbness  of  tongue,  and  

circumoral paresthesia  occurs.  Restlessness,  vertigo  may  occur  .At  higher  

doses,  slurred  speech, skeletal  muscle  twitching, Tonic  clonic seizures CNS 

depression, hypotension, apnea  can  occur. Seizures  are  produced  due to  

unopposed  excitatory  neuron  activity  as a  result  of  selective  inhibition  of  

the  inhibitory  neurons  of  CNS. Rarely, CaudaEquina  Syndrome  may  

occur. When   5% hyperbaric lignocaine is used, transient radicular irritation 

occurs.    
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                    Cardiovascular System: Profound hypotension can occur at plasma 

concentration of 5-10mg/ml. It occurs due to relaxation of arteriolar   smooth 

muscles, and myocardial   depressant   action.    

THERAPEUTIC USES:    

• Topical anesthesia at a concentration of 2-4%.   

• Local infiltration, and peripheral nerve block   at 0.5-1%    concentration.   

• Along with prilocaine 2.5%, at    concentration of 2.5% as EMLA cream.   

• Biers block: Interavenous regional anesthesia.   

• For spinal/epidural anaesthesia.   

• As antiarrhythmic agent for ventricular cardiac dysrythmias.   
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ADRENALINE/EPINEPHRINE: 
33

 

Prototype  sympathomimetic  .The  vasoconstrictor  used  along  with  

the  local  anaesthetic  agent  is  frequently adrenaline. Adrenaline  reduces  the  

incidence   of   systemic  toxicity  of  the  anaesthetic   agent  by  reducing  

absorption, and  it  prolongs  the  duration  of  action  of  the  anesthetic  drug. 

But  in  micro vascular  reimplantation  and  reconstructive hand   surgeries, the  

possibility  of decrease  in  overall   arm    blood  flow  remains  high.    

      The extent to which adrenaline prolongs the duration of anesthesia depends 

on the site of injection and specific local anesthetic used. It will significantly 

extend the duration of both infiltration anesthesia and peripheral nerve 

blockade with short duration local anesthetics e.g. (lignocaine). Adrenaline 

produces mild intensification of blockade, but only modest prolongation of 

epidural or peripheral blocks with bupivacaine.
34

 

MECHANISM OF ACTION:    

     It  is  a  agonist  at alpha1 ,beta1  and  beta 2 adrenergic  receptors, and  

hence  mediates  their  action.     

     It is poorly lipid soluble, hence denied of cerebral effects.  

Functions   and Uses:    

     Helps   in   regulating   the contractility of myocardium, vascular tone, 

smooth muscle tone, and heart rate. 

   It is Useful in the treatment of life   threatening allergic reaction. 

    It is an emergency drug, essential during cardiopulmonary resuscitation.      
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REVIEW OF LITERATURE 

Leurcharusmeeet al
35

 conducted a randomized comparative study during 

August – November 2016 to identify the sensori - motor block onset time 

between costoclavicular and paracoracoid ultrasound-guided infraclavicular 

block for upper limb surgeries. Ninety patients posted for upper limb surgery at 

or distal to the elbow were randomly allocated to receive a costoclavicular 

(n=45) or paracoracoid (n=45) ultrasound-guided infraclavicular brachial 

plexus block. Both groups were received a 35-mL mixture of 1% lidocaine– 

0.25% bupivacaine with epinephrine 5 ugs/mL. Under ultrasound guidance in 

the costoclavicular group, local anesthetic was injected into the costoclavicular 

space in the middle of the three cords of the brachial plexus. In the 

Paracoracoid group, local anesthetic was deposited dorsal to the axillary artery 

in the lateral infraclavicular fossa. Sensori motor Block onset time was noted as 

a primary objective. They concluded that both costoclavicular and paracoracoid 

approach resulted in similar block onset times.   

BanchobpornSongthamwat et al.,
37

conducted a Prospective Randomized 

Comparitive study of the Lateral Sagittal approach of infraclavicular brachial 

plexus block vscostoclavicular Approach and published that in November 

2018. 40 patients undergoing elective upper extremity surgery under a BPB 

were randomized to receive either the Lateral sagittal or Costoclavicular 

approach for infraclavicular brachial plexus block. 25mL of 0.5% Ropivacaine 

was used for the BPB in both study groups. Sensorymotor blockade of the 
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ipsilateral median, radial, ulnar, and musculocutaneous nerves was assessed by 

a blinded observer at regular intervals for 45 minutes after the block. He 

concluded that the Costoclavicular approach for infraclavicular block produces 

faster onset of sensory blockade and earlier readiness for surgery than the 

Lateral sagittal approach.   

Jiawei li phd et al
44 

conducted a study in 30 patients to describe in detail 

the relevant sonoanatomy, technique and block dynamics of an ultrasound 

guided costoclavicular brachial plexus block. All three cords of the brachial 

plexus were identified in a single transverse sonogram of the costoclavicular 

space (CCS). The cephalic vein was arching over the cords from a lateral to 

medial direction immediately distal to costoclavicular space. The 

thoracoacromial artery which originates from the upper border of axillary 

artery near the upper border of the pectoralis minor muscle was seen 

immediately distal to the cephalic vein. An ultrasound-guided brachial plexus 

block was performed at the costoclavicular space with 20 mL of 0.5% 

ropivacaine. Sensorymotor blockade of the ipsilateral median, radial, ulnar, and 

musculocutaneous nerves were assessed at regular intervals for 30 minutes 

after the injection. He concluded that Brachial plexus block at the 

costoclavicular space produces rapid onset of blockade with a median time to 

readiness for surgery of 10 [5– 20] minutes.   
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Gurkan Y et al
47

compared nerve stimulation versus ultrasound-guided 

lateral sagittal infraclavicular block in patients scheduled for hand, wrist and 

forearm surgery. In nerve stimulation group a needle was inserted into a 

sagittal plane, 20 degrees dorsally, until muscle twitches were observed in 

synchrony with the stimulation. In the USG group, the block was performed 

using the same puncture site but under ultrasonic guidance. The final position 

of the needle was verified with the use of a nerve stimulator.The block success 

rate was high and comparable in both groups. There was a trend toward 

improved block quality in the US group, although not significant.   

Li PY et al explored the difference in the efficacy of infraclavicular 

brachial plexus block by stimulating different cords of the infraclavicular 

brachial plexus. 70 patients scheduled for elective surgical procedures below 

elbow underwent infraclavicular brachial plexus block with the Wilson's 

approach guided by nerve stimulator, to simulate the lateral cord (n = 32) or 

posterior cord (n = 38).He concluded that stimulating the posterior cord guided 

by nerve stimulator increases the efficacy of infraclavicular brachial plexus 

block compared with stimulating the lateral cord.    

ChiyoOotaki, M.D., et al
49 studied

 the ultrasound guided infraclavicular 

block. Infraclavicular block was less popular than other approaches used for 

brachial plexus block because it had ununiformity of landmark and increased 

patient discomfort due to the use of   longer needle in this approach, so this 

study was planned tostudy the advantages of ultrasonogram guidance in this 

approach and overcome the disadvantages that was previously present in this 
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approach. In this study sixty patients undergoing upper extremity surgery were 

selected. For all patients 7.0 MHz   frequency probe was used .Probe placement 

was in the lateral head of the clavicle with the intention of seeing the axillary 

artery and axillary vein. Twenty three gauge needle was used for all the 

patients, the concentration of drug used in the study was 1.5 percent of 

lignocaine with 1:2 lakhs concentration of adrenaline .The drug was injected 

for all patients were close to the axillary artery that is lateral and medial to the 

artery with a distance of fifteen centimeter from the axillary artery. After thirty 

minutes of block procedure the patients were evaluated for motor and sensory 

blockade. Ninety five percentage of patients underwent surgery without need 

for supplementation with other drugs during intraoperative period.They 

concluded that infraclavicular approach using ultrasonogram guidance 

produced more accurate block and less patient discomfort when comparing 

landmark technique.   

Harish Lecamwasamet al
45

 hypothesized that posterior cord stimulation 

would be associated with a greater likelihood of Infraclavicular block success. 

Compared with stimulation of either the lateral or medial cord, stimulation of 

the posterior cord was associated with rapid onset of motor block in 

significantly more nerves, as well as a decreased likelihood of block failure. A 

low failure rate was also predicted by stimulation of more than one cord 

simultaneously. Rodríguez J et al compared multiple injection and single 

posterior cord injection techniques for performing infraclavicular coracoid 

block. 70 patients undergoing surgery at or below the elbow were randomly 
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assigned to receive an Infraclavicular block after the elicitation of either a 

single radial nerve-type response (Radial group) or of two different main 

nerve-type responses of the upper limb, except for the radial nerve (Dual 

group). He concluded that injection of a local anesthetic after a single 

stimulation of the radial nerve fibers produced more extensive anesthesia than 

using a dual stimulation technique.   

Raizadaet al
48

 conducted a study in 2002 that increase in concentration 

of local anaesthetic agents increase the success rate of brachial plexus block. 

Patients were divided into three groups of 20 each. In group I (n=20) 30 ml of 

1% lignocaine with 1:200000 adrenaline was used. In group II (n=20) a 

mixture of 10 ml of 1.5% lignocaine and 20 ml of 0.25% bupivacaine was 

administered. In group III (n=20) 10 ml of 2% lignocaine and 20 ml 0.5% 

bupivacaine was used. There was significant increase in heart rate in group I, 

which may be due to epinephrine used with the local anesthetic agent. Decrease 

in mean arterial pressure observed in groups II and III may be due to the 

depressant effect of lignocaine and bupivacaine on the myocardium and to the 

degree of sympathetic blockade following brachial plexus block. In addition, 

the sympathetic response of the patient was decreased due to the relief in pain 

after a successful block. Sensory blockade onset time in group I was Sensory 

Onset (min) 21.17±4.19 , group 2 - 13.91±5.21(min) , group 3 - 11.25±5.79( 

min) and Motor Onset (min) was Absent in group 1, in group 2 - 19.97±6.0, in 

group 3 -  14.40±7.4.   
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Thitipansotthisopha et al.,
36

 did a dose finding study for costoclavicular 

block in October 2016, their aim was to determine the minimum effective 

volume(MEV) of lignocaine for ultrasound guided costoclavicular block. 57 

patients were included in the study. Dose assignment was carried out using a 

biased-coin design up-and-down sequential method, where the total volume of 

local anesthetic administered to each patient depended on the response of the 

previous one. In case of failure, the next subject received a higher volume 

(defined as the previous volume with an increment of 2.5 mL). If the previous 

patient had a successful block, the next subject was randomized to a lower 

volume (defined as the previous volume with a decrement of 2.5 mL) Success 

was defined as, at 30 minutes, as a minimal score of 14 of 16 points using a 

sensorimotor composite score. They concluded that for ultrasound guided 

costoclavicular block, the MEV90 of 1.5% lignocaine with epinephrine 

5mics/mL is 34 mL. 

Tran DQ, Dugani S, Dyachenko A, et al
46

 conducted a study to find out  

Minimum effective volume of lidocaine for ultrasound-guided paracoracoid 

approach infraclavicular block,  Fifty-five patients were recruited to obtain 45 

successful blocks . Volume assignment was carried out using a biased coin 

design up-and-down sequential method, where the volume of local anesthetic 

administered to each patient depended on the response of the previous one. In 

case of failure, the next subject received a higher volume (defined as the 

previous volume with an increment of 2.5 mL). If the previous patient had a 

successful block, the next subject was randomized to a lower volume (defined 
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as the previous volume with a decrement of 2.5 mL), Lidocaine 1.5% with 

epinephrine 5 Kg/mL was used in all subjects. They concluded that for single-

injection ultrasound-guided ICB, the MEV90 of lidocaine 1.5% with 

epinephrine 5 ugs/mL is 35 mL   

CarlesGarcía-Vitoria, M.D et al
41

 conducted a study for identifying 

Costoclavicular Space, a reliable Gate for Continuous Regional Anesthesia 

Catheter Insertion in October 2017, they concluded that this approach offered 

better mechanical stability than the traditional supraclavicular approach. 

Because the catheter pierces the pectoralis major muscle and subclavius 

muscle, a larger proportion of it remains tunneled and a wider range of safe 

neck movements is achieved. 

Xavier Sala-Blanch et al., 
39

 conducted a cadaver anatomic study in May 

- June 2016 to find out the anatomic basis for brachial plexus block at the 

costoclavicular space. The anatomy and topography of the three cords at the 

costoclavicular space was evaluated in 8 unembalmed, thawed, fresh adult 

human cadavers using anatomic dissection, and also transverse anatomic and 

histological sections, of the costoclavicular space. He concluded that the three 

cords of the brachial plexus are clustered together lateral to the axillary artery, 

and they share a consistent relation relative to one another and to the vessel 

(axillary artery), at the costoclavicularspace.In the costoclavicular space the 

cords of the brachial plexus are relatively superficial in location,andclustered 

together ZiyuenBeh et al.,
40 

reported the use of  a newly described regional 

technique, ultrasound-guided costoclavicular approach infraclavicular brachial 
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plexus block for surgical anesthesia in two high-risk patients undergoing 2nd 

stage transposition of basilic vein fistula. They performed the ultrasound-

guided costoclavicular approach infraclavicular brachial plexus block with 20 

mL local anesthetic (LA) ropivacaine 0.5% delivered at the identified 

costoclavicular space using in-plane needling technique. Another 10 mL of LA 

was infiltrated along the subcutaneous fascia of the proximal medial aspect of 

arm. He concluded that Ultrasound-guided costoclavicular approach can be an 

alternative way of providing effective analgesia and safe anesthesia for 

vascular access surgery of the upper limb. 

Aliste J et al 
42

 conducted a randomized trial compared ultrasound-

guided interscalene block and costo-clavicular brachial plexus block for 

arthroscopic shoulder surgery from April 9, 2018 to July 6, 2018. All 44 

patients were received an ultrasoundguided block of the intermediate cervical 

plexus. Subsequently, they all were randomized to interscalene block, or 

costoclavicular block. The local anesthetic agent levobupivacaine 0.5% (20ml) 

with epinephrine 5 µg/mL and pharmacological block adjunct (4 mg of 

intravenous dexamethasone) were identical for all study patients. After the 

block performance, a blinded investigator assessed ISBs and CCBs every 5 min 

until 30 min. The blinded investigator also assessed the presence of hemi-

diaphragmatic paralysis at 30 min using ultrasonography. Compared to 

Interscalene block, costo-clavicular block results in equivalent postoperative 

analgesia while circumventing the risk of hemi-diaphragmatic paralysis.   
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De Tran et al
43 

conducted this trial from July 30, 2018 to December 

2018, with the main objective was to compare single- and double-injection 

ultrasound-guided costo-clavicular blocks. 90 participants were included in this 

trial. For Single Injection technique Local anesthetic mixture of 35 mL of 

lignocaine 1.0% and bupivacaine 0.25% with epinephrine 5 µ/mL and 

dexamethasone 2 mg, was injected in the middle of the three cords of the 

brachial plexus. For Double Injection technique Local anesthetic mixture of 35 

mL of lignocaine 1.0%-bupivacaine 0.25% with epinephrine 5 µ/mL and 

dexamethasone 2 mg, was injected in the middle of the three cords of the 

brachial plexus as well as at the intersection of the subclavian artery and the 

medial cord.    

 

 

  



45 

 

MATERIALS AND METHODS 

PATIENT SELECTION 

          This was a prospective randomized observer blinded controlled study 

conducted at Government Stanley Hospital, attached to Stanley Medical 

College, Chennai. 52 adult patients of ASA Physical status 1 and 2 of either sex 

undergoing surgeries on the upper limb were randomly allocated, into two 

groups, Group- CC and Group- PC.  Each group comprised of 26 patients 

(n=26).    

       Surgery was done under ultrasound guided costoclavicular block in group 

CC and ultrasound guided infraclavicularparacoracoid block in PC group.   

INCLUSION CRITERIA:  

� Age between 18 – 60 years,   

� ASA physical status I – II   

� Body mass index of 18-35 kgm
-2

 

EXCLUSION CRITERIA: 

� Patient refusal   

� Pregnancy   

� Patient with coagulopathy, sepsis, hepatic or renal failure   
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� Local anaesthesia allergy   

� Prior surgery in the infraclavicular fossa   

� Skin condition  precluding the block 

EQUIPMENT:   

The materials required for the study included    

� Esaote my lab 25 Gold portable Ultra sonogram Machine, 2012 model no 7340, 

with 10- 18MHz linear probe.     

� 2% lignocaine Jelly    

� Multipara monitor    

� 8cm long 18G needle    

� 10ml syringe    

� Sterile drape    

� Probe cover   

� 10% povidone iodine solution   
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DRUGS:  

The following drugs were kept ready 

1) 0.5% Bupivacaine      

2) 2% Lignocaine    

3) Adrenaline 100ugs/ml   

4) Emergency drugs    

5) Thiopentone sodium, midazolam, 20% intralipid 

MONITORING:    

Monitors that made available    

1) Pulse oximeter 

2) Noninvasive blood pressure monitor    

3) Electrocardiogram      

The following emergency equipment’s were also checked and kept ready    

1) Laryngoscope with blade    

2) Working suction apparatus    

3) Appropriate size endotracheal tubes    

4) Ambu bag 
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GROUPS:                       

     Group CC   : patients received USG-guided costoclavicular block   

     Group PC   : patients received USG-guided paracoracoid block  

Sample Size:  t tests -  

Means: Difference between two independent means (two groups) 

Analysis:   A priori: Compute required sample size  

Input: Tail(s) = One 

 Effect size d = 0.80  α err prob  =   0.025 

 Power (1-β err prob) =   0.80 

 Allocation ratio N2/N1   =   1 

Output:Noncentrality parameter δ =   2.8844410 

 Critical t   =   2.0085591 

 Df =   50 

           Sample size group 1 =  26 

 Sample size group 2 =  26 

 Total sample size   =   52   

 Actual power =   0.8074858 
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METHODOLOGY   

                  After obtaining institutional Ethical Committee approval and 

informed written consent, 52 American Society of Anesthesiologists physical 

status I- II patients with BMI 18 – 30 kg/m
2
 were selected for the study based 

on the inclusion and exclusion criteria.    

         Patients were randomised into two groups i.e. group CC & group PC 

using computer generated allocation numbers. Operators (resident 

anesthesiologists) were considered experts for a given technique if, prior to the 

start of the study, they possessed an experience level of at least 60 US-guided 

ICBs.   

                  On arrival of the patient in the operating room, standard anaesthesia           

monitors like pulse-oximeter, non-invasive BP, and ECG were connected and 

baseline valuesof HR, BP, SPO2 were recorded. Peripheral IV access was 

obtained. The volume and dose of local anaesthetic did not differ between the 

groups. Local anesthetic mixture was prepared by adding 15ml of 0.5% 

bupivacaine plus 15ml of 2% lignocaine with adrenaline 5ugs/ml. 
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PARACORACOID TECHNIQUE 

                   The patient should be positioned supine with arm by the side and 

the head should ideally be turned away from the extremity to be blocked. The 

paracoracoid ICB was performed by applying the US probe in a sterile fashion 

in the lateral infraclavicular fossa medial to the coracoid process in the sagittal 

plane in order to obtain a short-axis view of the axillary artery. After skin 

infiltration, using an in-plane technique and a cephalad to caudal direction, the 

block needle was advanced until its tip is located dorsal to the axillary artery
52

. 

Thirty mL of the local anesthetic mixture were injected incrementally after 

negative aspiration of blood to avoid intravascular injection.   

  



 

 

Picture 10,11Infraclavicular block

 

Picture 10,11Infraclavicular block- Ultrasoud probe pl

paracoracoid approach 
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Ultrasoud probe placement for 
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COSTOCLAVICULAR TECHNIQUE 

                In the costoclavicular block group, patients were placed in a supine 

position with the surgical limb in 90 degree abduction and the head should 

turned away from the extremity to be blocked. The ultrasound probe was 

initially placed directly on top of the middle third of the clavicle. Subsequently, 

the probe was translocated off the inferior border of the clavicle and positioned 

in the medial infraclavicular fossa
35

. In the costoclavicular space, the axillary 

artery was identified underneath the subclavius muscle. The three cords of the 

brachial plexus were visualized lateral to the artery. If the cephalic vein or 

thoracoacromial artery is visualized, the ultrasound transducer was tilted 

slightly cephalad in order to provide an adequate sonographic view of the 

costoclavicular space and the three cords of the brachial plexus. After skin 

infiltration, using an in-plane technique and a lateral-to-medial direction, the 

block needle was advanced until its tip is located in the middle of all three 

cords. Thirty mL of the local anesthetic mix were injected incrementally after 

negative aspiration of blood.    
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Picture 12, 13 Ultrasound probe placement for 

CostoclavicularapproachForboth the groups, imaging time was defined as the 

temporal interval between contact of the Ultrasound probe with the patient and 

the acquisition of satisfactory image. The needling time was defined as the 

temporal interval between skin infiltration and the end of local anesthetic 

injection through the block needle. The performance time equaled the sum of 

both imaging time and needling time. The imaging time, needling time and 
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performance time were recorded. The number of needle passes was also 

recorded. Initial needle insertion was counted as the first pass. Any subsequent 

needle advancement that was preceded by a retraction of at least 1cm (10 mm) 

was counted as an additional pass.
71

 

                   The investigator supervising the block performance recorded the imaging 

time, needling time, performance time, number of needle passes, and 

occurrence of adverse events (e.g., vascular puncture, pleural puncture, 

intraneural injection, or local anesthetic toxicity).   

                     After Local anesthetic injection through the block needle, 

measurements of brachial plexus blockade were carried out by a blinded 

observer every 5 min until 30 min.    

Sensory blockade was graded on a three-point scale 
36, 69, 70

 

Using a cold test   

0 = no block;    

1 = analgesia (patient can feel touch, not cold);   

2 = anesthesia (patient cannot feel touch).   

Sensory blockade of the individual nerves were assessed   

Musculocutaneous nerve -lateral aspect of the forearm,   

         Median nerve - volar aspect of the thumb,   
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Radial nerve - lateral aspect of the dorsum of the hand, and                              

Ulnar nerve - volar aspect of the fifth finger.   

Motor blockade was also graded on a three-point scale: 
36, 69, 70

 

0 = no block;    

1 = paresis;   

2 = paralysis. 

Motor blockade of individual nerves were evaluated by   

Musculocutaneous nerve - Elbow flexion,   

          Radial nerve - Thumb abduction,   

Median nerve - Thumb opposition,   

          Ulnar nerve - Thumb adduction.   

 

 

 

 

 

 



 

 

 

Picture14: Sensory nerve supply of 

Picture15: Sensory nerve supply of upper limb dorsal aspect

Picture14: Sensory nerve supply of upper limb ventral aspect.

icture15: Sensory nerve supply of upper limb dorsal aspect

56 

 

upper limb ventral aspect. 

 

icture15: Sensory nerve supply of upper limb dorsal aspect 
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              Overall, the maximal composite sensorimotor score was 16 points. 

This scale had been used in previous studies
36, 69, 70

. We considered the block a 

success and the patient ready for surgery when a minimal composite score of 

14 out of 16 points was achieved, provided the sensory block score was equal 

or superior to 7 out of 8 points. Thus, the block onset time was defined as the 

time required to obtain Composite score of 14 points after the end of Local 

anesthetic injection through the block needle.    

             If the composite score was inferior to 14 points after 30 minutes of 

local anesthetic injection, we did not record an onset time and did not perform 

any supplemental blocks and they were excluded from the study.   

             Patients were not sedated, unless they requested to be sedated, during 

the intraoperative period. The block was considered a success if it was possible 

to complete surgery without having to infiltrate local anesthetic at the surgical 

field, perform a rescue nerve block, or convert to general anesthesia with 

induction of unconsciousness, administration of intravenous opioids, and 

airway support. The same blinded observer recorded surgical anesthesia, 

defined as the capacity to undergo surgery without the need for intravenous 

opioids, general anesthesia, rescue blocks, or local anesthetic infiltration bythe 

surgeon.
 36, 69, 70

. Blinded observer also recorded any incidence of Horner’s 

syndrome, hoarseness of voice or hemi-diaphragmatic palsy. 

 



58 

 

               Statistical analysis was performed using IBM SPSS version 21 

statistical software. Data was summarized using mean (SD)/ median for 

continuous variables and frequency (percentage) for categorical variables. The 

statistical significance of block onset time, imaging time, needling time, block 

performance time, number of needle passes between the two groups were 

analysed using unpaired t test and all other datas were analysed using Pearson 

chi square test. All p values presented were two-sided and values < 0.05 were 

considered significant.                
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OBSERVATION AND RESULTS 

The patients included in this study were divided into two groups consisting of   

26 patients each.    

Group CC (n=26) received Infraclavicular block by Costoclavicular approach.   

Group PC (n=26) received Infraclavicular block by Paracoracoid approach 

The outcome measures assessed were  

  Primary objective 

Sensori-motor block onset time   

Secondary objective  

Imaging time,   

                   Needling time,   

                   Performance time,   

                   Number of needle passes,   

                   Occurrence of adverse events (e.g., vascular puncture)   

                  Surgical anaesthesia 

Incidence of Horners syndrome, hemi-diaphragmatic paralysis, hoarseness.   
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DEMOGRAPHIC DATAS 

AGE DISTRIBUTION   

 

                      AGE GROUP 

 

 

Frequency Total 

PC   CC   

 

 18-20 Years   

Count   3   4   7   

% within GROUP    11.5%   15.4%   13.5%   

 

21-40 Years   

Count   13   19   32   

% within GROUP    50.0%   73.1%   61.5%   

41-60 Years   Count   10   3   13   

 % within GROUP    38.5%   11.5%   25.0%   

                   Total   Count   26   26   52   

% within GROUP    100.0%   100.0%   100.0%   

Pearson Chi-Square=5.037 p=0.081  

Table 5 

              In the costoclavicular group mean age is 30 years and standard 

deviation is 9.306.In the infraclavicular group mean age is 36.08 and the 

standard deviation is 8.460. (Table 5 and figure 1). The two groups were 

similar with respect to age distribution and difference was statistically 

insignificant (p=0.081).   
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Figure 1: Age distribution          
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SEX DISTRIBUTION: 

  

GENDER 

Frequency Total 

PC CC  

Male   

 

Female   

 

 

Total   

 

Count   

% within GROUP    

Count   

% within GROUP    

Count   

% within GROUP    

 

23 

88.5%   

 22 

84.6%   

 45   

86.5%   

7   

13.5%   

52   

100.0%  

3    4    

11.5%   

26   

100.0%   

 

 15.4%   

26   

100.0%   

 

 

  

  

 

Pearson Chi-Square=0.165 p=0.685   

(Table 6) 

 

               In costoclavicular   group 22 patients are males, which is 84.6% and 4 

patients are females which is 15.4%. In paracoracoid group 23 patientsare 

males which is 88.5% and 3 patients are females which is 11.5%. The ‘p’ -

value is 0.685 which isstatistically not significant. (Table 6 & Figure 2)   
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Figure 2: Sex distribution 
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WEIGHT DISTRIBUTION:                                    

                  In Group-CC weight of the patients range from minimum of 43 kgs 

to maximum of 71 kgs, with a mean of 58.35kgs, and a standard deviation of 

7.299.In Group – PC weight of patients range from minimum of 41kgs to 

maximum of 68kgs, with a mean of 56.10kgs, and a standard deviation of 

6.501. The ‘p’ value for weight is 0.077 which is not statistically significant. 

(Table   

7)           

 

 

WEIGHT DISTRIBUTION    

 Group PC    Group CC   

          Mean   

Weight(in Kgs)   

56.10     58.35    

          SD    6.501       7.299    

          ‘p’ value    0.077   not   significant    

  Table 7  
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ASA PHYSICAL STATUS:  

 

 

 

 

 

 

 

 

 

ASA PS   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total   

  GROUP     Total 

 

 

 

 

 

38 

 

 

73.1% 

 

 

 

 

14 

 

 

 

26.9% 

 

 

 

52 

 

 

100.0% 

PC   CC   

 I   

 

 

 

 

 

II   

Count   

 

% within GROUP    

 

Count   

 

% within GROUP   

 

Count   

% within GROUP    

18   20   

 

 

 

76.9%   69.2%   

8   6   

30.8%   23.1%   

 

26   

 

26   

 

 

100.0%   100.0%   

Pearson Chi-Square=0.91 p=0.532  

Table 8 

             In costoclavicular   group 20 patients were ASA physical status I, 

which is 69.2% and 8 patients (30.8%) were ASA physical status II. In 

paracoracoid group 20 patients were ASA physical status I, which is 76.9% and 

6 patients were ASA physical status II which is 23.1%. The ‘p’ -value is 0.532 

which is statistically insignificant.   
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SENSORI-MOTOR BLOCK ONSET TIME 

 

GROUP   

 

n   

 

 

Mean   

(minutes)  

 

     Std.   

Deviation   

(minutes)   

 

 

  Std.  

Error 

mean   

 

t value   

 

 

p value   

PC   26   14.4231   3.55722   .69763    

2.155**  

 

0.014   
CC   26   11.8000   3.78594   .75719   

*p<0.05 significant **p<0.001 highly significant      

Table 9   

 

            The sensori-motor block onset was faster in CC Group 11.8 min with 

standard deviation of 3.55 compared to PC group 14.4 min with standard 

deviation of 3.78. The difference is statistically significant with a p value 

0.014. (Table 9 & Figure 3) 
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Figure 3 :Sensori – motor block onset time in minutes  
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SENSORY SCORE: 

 

   GROUP   Total   

PC   CC   

SENSORY   

SCORE   

 Count   12   12   24   

7   

 

8   

 

% within GROUP   

Count   

% within GROUP   

Count   

46.2%   46.2%   

14   

53.8%   

26   

46.2%   

14   28   

53.8%   53.8%   

 26   52   

 

Total   

 

% within GROUP   

 

100%   

 

100.0%   100.0%   

Pearson Chi-Square=0.0 P= 1.00   

Table: 10   

            In all four  nerve  distribution, within 30 minutes 14 patients  in 

costoclavicular group and  14 patients in paracoracoid  group had achieved 

sensory  block  score of  8, and 12 patients in CC group and 12 patients in PC 

group had achieved sensory block score of  7.   The ‘p’ value is 1.0 which is 

statistically not significant. From the above observation it is understood that 

complete sensory block is equal in both costoclavicular group and paracoracoid 

group.   
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MOTOR SCORE  

   GROUP    Total   

CC   PC   

MOTOR SCORE   7   

 

 

 

 

8   

 

Count   

% within GROUP  

9   

34.6%  

10   

38.5%   

 

 

16   

61.5%   

 

26   

19  

36.5%   

Count   17   33   

% within GROUP   65.4%   

 

26   

63.5%   

 

52    Count   

Total    % within GROUP   100.0% 100.0%   100.0% 

  

Pearson Chi-Square=0.083 P= 0.773   

Table: 11 

 

                In all four nerve distribution, within 30 minutes of drug injection 

complete motor block score of 8 was found in 17 patients of costoclavicular 

group, and 16 patients of paracoracoid group and 9 patients in CC group and 10 

patients in PC group had achieved motor block score of 7 . The ‘p’ value is 

0.773, which is statistically not significant. 



 

                       Figure 4: Sensory score  

Figure 5: Motor score 

 

 

 

 

%  35  

65  %  

 0 %   

%  20  

40  %  

60   %   

 80  %   

%    100  

CC  

 

Figure 4: Sensory score   

 

Figure 5: Motor score  

 

    

 %    39  

 61   %   

PC   

GROUP   

score 8/8   

Score 7/8   

70 



71 

 

PERCENTAGE OF PATIENTS WITH SENSORIMOTOR 

COMPOSITE SCORE OF 14 OR GREATER:  

GROUP  5 MINS  10  

MINS  

15  

MINS  

20  

MINS  

25  

MINS  

30 MINS  

PC   

Number  

 Of  

Patients  

0  9  21  25  26  26  

PC  

Percentage  

0%  34.00%  84%  96%  100%  100%  

CC   

Number  

 Of  

Patients  

1  16  23  26  26  26  

CC  

Percentage  

3.80%  61.50%  88%  100%  100%  100%  



 

In our study at 5 min

(3.08%) from costoclavicular group had sensori 

compared to 0% in PC group. At 10 min

motor score of >/=14   when compared to 34% in PC group. At 15 min

88% in CC group and 84% in PC group developed sensori

>/= 14 score. At 20 min

difference was statistically insignificant.  

 

 

 

In our study at 5 minutes after local anaesthetic injection one patient 

(3.08%) from costoclavicular group had sensori – motor score of >/=14 when 

compared to 0% in PC group. At 10 minutes 61% in CC group achieved senori

motor score of >/=14   when compared to 34% in PC group. At 15 min

% in CC group and 84% in PC group developed sensori-

>/= 14 score. At 20 minutes almost all patient achieved >/=14 score.   The 

difference was statistically insignificant.   
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anaesthetic injection one patient 

motor score of >/=14 when 

s 61% in CC group achieved senori-

motor score of >/=14   when compared to 34% in PC group. At 15 minutes 

-motor onset with 

almost all patient achieved >/=14 score.   The 
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SENSORY AND MOTOR ONSET TIME:  

Sensory and 

motor onset 

time: 

GROUP   n   Mean   

(minutes)  

Std.   

Deviation   

(minutes)   

Std. Error   

Mean   

t   

value  

p 

value   

 

Sensory   

Onset Time   

PC   26   14.2308   3.92232   .76923   1.235  0.223   

CC   26   12.8000   4.34933   .86987   

Motor Onset   

Time   

PC   26   13.4615   4.18789   .82131   1.995  0.052   

CC   26   11.2000   3.89444   .77889   

No Difference between the two groups    

Table 12   

            The sensory block onset time in CC Group was (12.8 min) with 

standard deviation of 4.34 compared to PC group (14.23 min) with standard 

deviation of 3.92. The difference is statistically insignificant. (Table 12 & 

Figure 6)   

         The motor block onset time in CC Group was (11.8 min) with standard 

deviation of 3.89 compared to PC group (13.46 min) with standard deviation of 

4.18. The difference is statistically insignificant. (Table 12 & Figure 7) 
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 Figure 7: Mot or onset time in minutes   

  

 13.5  

 11.2  

0.0   

2.0   

4.0   
 6.0  

8.0   

10.0   

12.0  

14.0   

16.0   

PC  CC   
GROUP   

Motor onset Time in minutes   

 

 Figure 6: Sensory onset time in minutes   
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BLOCK PERFORMANCE TIME:  

 

Group   

 

n   

 

 

Mean   

(minutes)   

 

     Std.   

Deviation   

(minutes)   

 

  Std.  Error   

mean   

 

t value   

 

 

p value   

PC   26   6.7700   1.92619   .37776    

2.955**   

 

0.002   CC   26   5.3550   1.50019   .29421   

*p<0.05 significant **p<0.001 highly significant    

Table 13  

                  Block performance time in costoclavicular group is 5.36 +/- 1.5 

minutes with a standard deviation of 1.5. In paracoracoid group block 

performance time is 6.7+/- 1.93 minutes. By statistical analysis ‘p’ value is 

0.002 which is statistically significant. This shows that the performance of 

paracoracoid block takes more time when compared to costoclavicular block.   

(Table 13 & Figure 8)   



76 

 

 

                 Figure 8: Block performance time in minutes  
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IMAGING TIME  

 

GROUP   

 

N   

 

 

Mean   

(Secs)   

 

     Std.   

Deviation  

 

 

  Std.  

Error 

mean   

 

t value   

 

 

p value   

PC   26   72.1538   28.07517   5.50599   

0.488   0.628   
CC   26   68.5385   25.26536   4.95494   

              *p<0.05 significant **p<0.001 highly significant    

Table: 14 

Imaging time in costoclavicular group is 68.54 secs and the standard deviation 

is 25.27. In paracoracoid group imaging time is 72.15 secs and the standard 

deviation is 28.07. By statistical analysis ‘p’ value is 0.628 which is 

statistically not significant. (Table 14 & figure 9)   
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                         Figure 9: Imaging time in seconds   
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NEEDLING TIME:  

 

GROUP   

 

N   

 

 

Mean(mi  

ns)   

 

     Std.   

Deviation   

 

 

  Std.  

Error 

mean   

 

t value   

 

 

p value   

PC   26   5.6654   1.62514   .31872   

2.949**   0.005   
CC   26   4.4788   1.25173   .24548   

              *p<0.05 significant **p<0.001 highly significant   

Table 15 

 

             Needling time in costoclavicular group is 4.47 mins and the standard 

deviation is 1.25. In paracoracoid group needling time is 5.66 minutes and the 

standard deviation is 1.62. By statistical analysis ‘p’ value is 0.005 which is 

significant. This shows that the needling time for paracoracoid block takes 

more time when compared with costoclavicular block. (Table 15 & figure 10)   
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Figure 10: Needling time in minutes   
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NUMBER OF NEEDLE PASSES  

 

GROUP   

 

n   

 

 

Mean   

 

     Std.   

Deviation   

 

  Std.  Error   

Mean   

 

t value   

 

 

p value   

PC   26   2.7692   .58704   .11513   

6.142**   p<0.001  

CC   26   1.7692   .58704   .11513   

                *p<0.05 significant **p<0.001 highly significant   

Table 16 

                             The mean value of number of needle passes in 

costoclavicular group is 1.76 times and the standard deviation is 0.58. In 

paracoracoid group the mean value of number of needle passes is 2.76 times 

and the standard deviation is 0.58704. By statistical analysis ‘p’ value is <0.001 

which is highly significant. This shows that the number of needle passes in 

paracoracoid group was more when compared with thecostoclavicular block. 

(Table 16 & Figure 11)   
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                    Figure 11: Number of needle passes   
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COMPLICATIONS:   

 

 

COMPLICATIONS 

Frequency (n)   Percent     

PC   CC   PC   CC    

NO COMPLICATIONS   23   25   44.25   48.05   92.3   

VASCULAR PUNCTURE   3   1   5.75   1.95   7.7   

HORNERS SYNDROME   -   -   -   -   -   

HEMIDIAPHRAGMATIC        

PALSY   
-   -   -   -   -   

Hoarseness of voice   -   -   -   -   -   

Total   26   26   50.00   50.00   100.0   

Table 18  

                     Accidental vascular puncture is seen in 3 patients of   PC group, 1 

patient of costoclavicular group. The ‘p’ value is <0.001 which is statistically 

highly significant .By statistical analysis, vessel puncture occur more in 

paracoracoid group when compared with costoclavicular group. No incidence 

of Horners syndrome, hemidiaphragmatic palsy, or hoarseness of voice. (Table 

18 & Figure 12)   
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FIGURE: 12 Complications  
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SURGICAL ANAESTHESIA AND RESCUE ANALGESIA: 

 Frequency    

PC   CC   TOTAL   

SURGICAL ANESTHESIA   25   22   46   

Percent   96.1%   84.6%   88.4%   

INTERCOSTOBRACHIAL      

BLOCK GIVEN   
-   3   3   

Percent   -   11.5%   11.5%   

IV ANALGESICS GIVEN   1   1   2   

Percent   3.8%   3.8%   7.6%   

Total   26   26   52   

Table 19 

  In PC group 25 out of 26 patients had surgical anaesthesia, one patient from 

PC group was supplemented with intravenous analgesics. In CC group, three 

patients were supplemented with intercostobrachial block. One patient from CC 

group was supplemented with intravenous analgesics. (Table 19 & Figure 13)   



 

 Figure 13: Surgical anaesthesia and R

 

e 13: Surgical anaesthesia and Rescue analgesia in PC and CC group  
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escue analgesia in PC and CC group   
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DISCUSSION 

                This was a prospective randomized observer blinded study done in 52 

patients who underwent upper limb surgery with similar demographic profile. 

The aim was to compare the two approaches of infraclavicular brachial plexus 

block, the costoclavicular approach and the paracoracoid approach by 

ultrasound guidance, in terms of block onset time, time taken for imaging, 

needling time, performance time, number of needle passes, occurrence of 

adverse events and surgical anesthesia.   

 Infraclavicular block was less popular than other approaches used for brachial 

plexus block because it had ununiformity of landmark and increased patient 

discomfort due to the use of   longer needle in this approach. Nerve stimulator 

technique ensures a better blockade than conventional paraesthesia technique. 

Both landmark and nerve stimulator techniques can cause neurovascular 

injuries, injury to the pleura leading to pneumothorax. Compared to nerve 

stimulator ultrasound has the advantage of exact localization and real time 

visualization of nerve plexus.Dingemanset al.
10 

and Gurkan et al.
38 

have shown 

that, combined ultrasound and neurostimulation were increased the 

performance time unnecessarily when compared with ultrasound alone.   

ChiyoOotaki, M.D.,et al
49

 had found that infraclavicular approach using 

ultrasonogram guidance produced more accurate block and less patient 

discomfort when compared to landmark technique. Hence we preferred 

ultrasound in our study.    
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Raizada et al 
48

 had found that among combination of three different 

concentrations of local anesthetic mixture, combination of 2% lignocaine 

(10ml) and 0.5% bupivacaine (20ml) produced earlier sensori-motor onset 

without any systemic toxicity. Hence we chose mixture of 2% lignocaine 

(15ml) and 0.5% bupivacaine (15ml).   

                Alessandro Di Filippo et al
64

 in their study concluded that local 

anesthetic volume required for Ultrasound-Guided “Double Bubble” 

infraclavicular Block was 30ml.They inferred that 30ml of drug is enough to 

spread and block all three cords of brachial plexus in paracoracoid approach if 

we give single point injection near posterior cord.   

Karmakar et al.advocated that, for costoclavicular block under dual guidance 

both with ultrasound and neurostimulation, only 20 mL of 0.5% ropivacaine is 

enough because the cords are packed tightly in the costoclavicular space lateral 

to axillary artery.  

Thitipansotthisopha et al., 
36

 concluded that for ultrasound guided 

costoclavicular block, the MEV90 of 1.5% lignocaine with epinephrine 

5mics/mL is 34 ml.   

                         Since we are using only ultrasound guidance and also for 

comparing both costoclavicular and paracoracoid approach, we have decided to 

use equal volume (30ml) of local anesthetic mixture for both the groups in our 

study.   
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            There were no differences between both the groups in terms of age, sex, 

weight and ASA Physical status class. The results were statistically 

insignificant.   

BLOCK ONSET TIME:   

           In our study primary objective was the sensori-motor block onset time 

which was faster in CC Group (11.8 min) compared to PC group (14.4min). 

The difference is statistically significant with ‘p’ value 0.014. This may be 

explained by more favorable spread of local anesthetic to all the three cords of 

brachial plexus after costoclavicular approach because they exist consistent 

topographical arrangement
44

. It is less likely in PC group because the cords are 

separated from one another and significant variations in the position of the 

cords relative to the axillary artery. 
62, 63 

 

              In contrast to our study Leurcharusmee and colleagues
35 

had no 

intergroup differences in terms of block onset times. The mean onset time were 

comparable between the costoclavicular and paracoracoid groups 16.0 (+/- 7.5) 

min and 16.8(+/- 6.2) min, respectively. This difference between our study and 

Leurcharusmee and colleagues might be partially explained by the volume of 

local anaesthetic used. They used large volume of injectate (35ml).   

                  Anatomically the brachial plexus displays a more compact 

topography in the costoclavicular space than in the lateral infraclavicular fossa 

(where the paracoracoid ICB is performed) where the cords of brachial plexus 

are separated from one another. These anatomical differences were most likely 
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compensated by the large volume of injectate (35 ml). In our study we used 

only 30ml, lesser volume would have been blocked tightly packed cords earlier 

in costoclavicular space when compared to sparsely arranged cords in 

paracoracoid approach.  This may explain why the costoclavicular technique 

provided earlier sensorimotor blockade than paracoracoid approach.   

            In our study, the mean sensory onset time of PC group was 14.23mins 

and CC group was 12.8 mins which is statistically insignificant. Motor onset 

time of PC group was 13.46mins and CC group was 11.2mins this is also 

statistically insignificant. In a similar study conducted by 

BanchobpornSongthamwat et al., 
37

 it was found that CC approach produced 

faster onset of sensory blockade (10mins) and in PC approach (20mins) with 

25ml of 0.5% ropivacaine. Anupreetkaur et al 
66 

in their comparative study 

between ropivacaine and bupivacaine, they reported that onset of sensory and 

motor blockade were earlier in ropivacaine when compared to bupivacaine. 

The reason for the difference in sensory onset results between our study and 

BanchobpornSongthamwat et al., 
37

 study may be the volume (25ml) and type 

of local anesthetic (ropivacaine) they used.   

IMAGING TIME:   

           Imaging time in costoclavicular group is 68.53seconds and in 

paracoracoid group is 72.15seconds and is statistically not significant. This 

shows that time taken to achieve satisfactory image in both the 

groupsweresimilar and it is statistically not significant. Leurcharusmee and 
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colleagues
35 

also had no intergroup differences in terms of imaging time (P = 

0.09).   

NEEDLING TIME:   

                         Needling time in costoclavicular group is 4.47 minutes and in 

paracoracoid group needling time is 5.6minutes. By statistical analysis ‘p’ 

value is 0.005 which is significant. This shows that the needling time for 

paracoracoid block takes more time when compared with costoclavicular block. 

This may be due to the fact that difficulty to reach the posterior cord of brachial 

plexus which is deeply placed (3-6cm) at 6’O clock position to that of axillary 

artery
77

. In the costoclavicular block the needling time was less because the 

cords of the brachial plexus are relatively superficial (around 34cm).   

                        In a similar study conducted by Leurcharusmee and colleagues
35 

there were no intergroup differences in terms of Needling time (min), which 

was 5.6mins in PC group and 6.0 mins in CC group.   

BLOCK PERFORMANCE TIME:   

       Block performance time is the sum of both imaging time and needling 

time. In costoclavicular group is block performance time 5.3 minutes. In 

paracoracoid group block performance time is 6.7 minutes. By statistical 

analysis ‘p’ value is 0.002 which is significant. This shows that the 

performance of costoclavicular block takes less time when compared with 

paracoracoid block.   
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             In a similar study conducted by Leurcharusmee and colleagues
35 

there 

were no intergroup differences in terms of block performance time. For PC 

group performance time was 6.0 mins and for CC group performance time was 

6.7mins.   

                 This may be due to the fact that difficulty to reach the posterior cord 

of brachial plexus in PC group which is deeply placed approximately at 6’o 

clock in position to that of axillary artery
66

. In the costoclavicular block the 

performance time was less because the cords of the brachial plexus are 

relatively superficial (around 3-4cm) in location and wereclustered together 

lateral to axillary artery
44

.   

NUMBER OF NEEDLE PASSES:   

                      The mean value of number of needle passes in costoclavicular 

group is 1.76. In paracoracoid group the mean value of number of needle 

passes is 2.76. By statistical analysis ‘p’ value is <0.001 which is highly 

significant. This shows that the number of needle passes in costoclavicular 

group was less when compared with paracoracoid block. This may be 

explained by more favourable topographical arrangement of cords of brachial 

plexus that are clustered together immediately lateral to axillary artery at the 

costoclavicular space. 19, 39, 63 

Jiawei li et al 
44

 described that in the lateral infraclavicular fossa, the cords of 

the brachial plexus are located at a depth of 3–6 cm,
 72 

and they are separated 

from one another, 
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73 
there is significant variation in the position of the individual cords of 

brachial plexus relative to the axillary artery,
 73, 63 

This may explain why 

multiple injections
74, 75 

are used to produce successful brachial plexus 

blockade during a paracoracoid approach. He also mentioned thatthe 

parietal pleura was deeper in location than both the cords and axillary 

vessels at the CCS. So needle manipulation was less in costoclavicular 

block.   

VESSEL PUNCTURE:   

Accidental vessel puncture is seen in 3 patients of paracoracoid group, 1 

patient of costoclavicular group. This may be due to the fact that accidental 

puncture of axillary artery can occur, when we approach the posterior cord  

which was deeply placed  posterior to the axillary artery. Bigeleisen P, Wilson 

M. Et al 
72

 in their study had 5% incidence of vascular puncture under 

ultrasound guided paracoracoid block. In concurrence with our study 

Leurcharusmee and colleagues
35 

also had higher incidence of vascular breech in 

paracoracoid approach of about 9%. 

SURGICAL ANESTHESIA:  

            In our study, in CC group, three patients were supplemented with 

intercostobrachial block. Like all other techniques of brachial plexus blocks, 

the skin of the medial side of upper arm (Innervated by intercostobrachial nerve 

T2) may not be anaesthetized in costoclavicular approach also. Hence they 

needed additional supplementation.    
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Bigeleisen P, Wilson M. Et al 
72

   in their study mentioned that paracoracoid 

ICB is surprisingly good (but not perfect) at anaesthetizing the upper arm with 

quoted rates of axillary and intercostobrachial nerve block of 64% and 87%, 

respectively. 
72 

 

One patient from CC group and one patient from PC group was given 

with injection Midazolam 1mg and injection. Fentanyl 1mcg/kg intraoperative 

to alleviate anxiety 
67

.   

There was no incidence of Horner’s syndrome, hoarseness of voice 

hemi-diaphragmatic palsy
7
, and paresthesia during postoperative follow up.   
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CONCLUSION 

            We have demonstrated that the Costoclavicular approach 

produces faster onset of sensori-motor blockade and early readiness for surgery 

than the paracoracoid approach. The time taken to perform block and needle 

manipulation also very less in costoclavicular group when compared to 

paracoracoid approach. Costoclavicular approach can be safely performed in 

patients with coagulopathy because of less incidence of vascular puncture when 

compared to paracoracoid approach. It can be considered as one of the options 

when other approaches for brachial plexus seem impossible.  Other than 

accidental vessel puncture in paracoracoid group, complications like Horner’s 

syndrome and pneumothorax were not observed in both the groups.   

 

 

 

 

 

 

 



BIBLIOGRAPHY 

1. Joseph M .Neal, Upper extremity Regional anaesthesia,  RegAnaesth 

Pain Med.  2009   [Mar- April];   34(2):   134-170.  

2. Borgeat  A,  Ekatodramis,  Schenker  CA : Postoperative nausea and 

vomiting in regional anaesthesia:  a review.  Anaesthesiology   2003;   

98:  530-47.   

3. Borgeat   A, Schappi,  Biasca  N,  Gerber:  Patient controlled analgesia 

after major shoulder surgery: patient controlled interscalene analgesia 

versus patient controlled analgesia.  Anesthesiology 1997; 87:  1343-

1347.   

4. Berry M, Lawrence H, Susan BM.  Standing nervous system.38
th

ed.  

Chapter-8.  In:  Gray’s Anatomy; 1995.  Pp.  902-1397.   

5. Brown DL.  Upper extremity block anatomy.  2
nd

ed.  Chapter- 2.   In:  

Atlas ofregional anaesthesia .Philadelphia, PA: WB Saunders Com; 

1999.  Pp.  16-22.   

6. Usg guided regional anesthesia, A practical approach to peripheral nerve 

blocks andperineural catheters.chap.7: 58 to 67.  

7. Lloyd, Tang YM, Benson MD, et al. Diaphragmatic paralysis: the use of 

M mode ultrasound for diagnosis in adults. Spinal Cord2006;44:505–8.   

8. Tran DQH, Clemente A, Tran DQ, Finlayson RJ. A comparison 

between ultrasound-guided infraclavicular block using the ‘‘double-

bubble’’sign and neurostimulation-guided axillary block. AnesthAnalg. 

2008; 107:1075-1078  

 



9. Karmakar MK, Songthamwat B. Costoclavicular brachial plexus block. 

In: Karmakar MK, editor. Musculoskeletal Ultrasound for Regional 

Anesthesia and Pain Medicine. 2nd ed. Hong Kong, China: CU 

Medicine; 2016.  

10. Dingemans E, Williams SR, Arcand G, et al. Neurostimulation in 

ultrasound-guided infraclavicular block: a prospective randomized trial. 

AnesthAnalg 2007; 104: 1275-80.  

11. Alan Macfarlane, Keith Anderson Infraclavicular brachial plexus blocks 

, continuing education in anesthesia, Critical care & pain / Vol 9, 

Number 5 2009.  

12. Aldrich TE, Basic physics of ultrasound imaging critical care medicine 

2007.   

13. Ziskin MC. Fundamental physics of ultrasound and its propagation in 

tissue. Radiographics 1993;13:705 – 9  

14. Andrew  T.Grey, ultrasound guidance for regional anaesthesia, Miller’s 

Anaesthesia, Ronald .D.Miller  7
th

 edition  2010; Churchill livingstone 

Elsevier; 1675 -1686  

15. Andrew T Gray Atlas of ultrasound guided regional anesthesia ; second 

edition chapter 7 : 16 – 19  

16. Ziskin MC, Thickman DI, Goldenberg NJ, et al. The comet tail artifact. 

J Ultrasound Med 1982;1:1 – 7  

17. ,Thickman DI, Ziskin MC, Goldenberg NJ, et al. Clinical manifestations 

of the comet tail artifact. J Ultrasound Med 1983;2: 225 – 30.  

18. SoungJ,Schafhalter – Zapppoth I, Gray AT. The importance of 

transducer angle to ultrasound visibility of the femoral nerve. Regional 

Anesthesia And Pain Medicine 2005  



19. Ultrasound   for   regional   Anaesthesia (www.usra.ca)– 

infraclavicular block 

20. Xavier Sala-Blanch, MD,*† Miguel Angel Reina, MD, PhD et al, 

Anatomic Basis for Brachial Plexus Block at the Costoclavicular Space: 

A Cadaver Anatomic Study.RegAnesth Pain Med 2016;41: 387–391  

21. Charles B.Berde, Gary R.Strichartz Millers anesthesia chap 36; 8
th

edi , 

Vol 1, Pg 1029 - 1052  

22. VillarroelA, SakmannB.Calcium permeability increase of end plate 

channels in rat muscle during postnatal development. JPhysiol 

(Lond).1996; 496:331–338.  

23. Kamal Maheshwari, Mohamed A .Naugib. Stoeltings Pharmacology and 

Physiology in Anaesthetic practice, chap10,local anesthetics;283  

24. VladimirovM, NauC, MokWM, etal.Potency of bupivacaine 

stereoisomers tested invitro and invivo: biochemical, 

electrophysiological, and neurobehavioral studies. Anesthesiology.2000; 

93: 744–755.  

25. DauphinA, GuptaRN, YoungJE, etal. Serum bupivacaine concentrations 

during continuous extrapleural infusion.CanJAnaesth.1997; 44: 367–

370.  

26. PihlajamakiK,KantoJ,LindbergR,etal. Extradural administration of 

bupivacaine: pharmacokinetics and metabolism in pregnant and non-

pregnant women. BrJAnaesth.1990; 64: 556–562.  

27.  Morgan and Mikhails clinical anaesthesiology ¸ 6
th

edi , chap16;263 - 

276  



28. TimourQ, FreyszM, CouzonP,etal. Possible role of drug interactions in 

bupivacaine-induced problems related to intraventricular conduction 

disorders.RegAnesth.1990;15:180–185  

29. Kaddzung, Basic and clinical  pharmacology 6
th

 edition 165-172  

30. LiuS.Localanestheticsandanalgesia.In:AshburnM, RiceL,eds. The 

Management of Pain. NewYork, NY:Churchill Livingstone; 1997:141–

170.  

31. ScottDB, JebsonPJ, BraidDP,etal. Factors affecting plasma levels of 

lignocaine and prilocaine. BrJAnaesth.1972; 44: 1040–1049.  

32. RamanathanJ, BottorffM, JeterJN, etal.The pharmacokinetics and 

maternal and neonatal effects of epidural lidocaine in 

preeclampsia.AnesthAnalg.1986; 65: 120–126.  

33. KD Tripathi,; Essentials of Medical Pharmacology 6
th

edi. Chapter 9, Pg 

116 – 131.  

34. EisenachJCetal;.Anesthesia analog 66:447,1987  

35. Leurcharusmee P, Elgueta MF, Tiyaprasertkul W, et al. A randomized 

comparison between costoclavicular and paracoracoid ultrasound-

guided infraclavicular block for upper limb surgery. Can J Anaesth. 

2017;64: 617–625  

36. Sotthisopha T, Elgueta MF, Samerchua A, et al. Minimum effective 

volume of lidocaine for ultrasound-guided costoclavicular block. 

RegAnesth Pain Med. 2017; 42:571–574.  

37. BanchobpornSongthamwat et al., a Prospective Randomized 

Comparitive study of the Lateral Sagittal approach of infraclavicular 

brachial plexus block vsCostoclavicular Approach. Regional anesthesia 

and pain Medicine, Nov 2018  Vol 43, number 8.  



38. Gurkan Y, Tekin M, Acar S, Solak M, Toker K. Is nerve stimulation 

needed during an ultrasoundguided lateral sagittal infraclavicular block? 

ActaAnaesthesiolScand 2010; 54: 403-7  

39. Sala-Blanch X, Reina MA, Pangthipampai P, Karmakar MK. Anatomic 

basis for brachial plexus block at the costoclavicular space: a cadaver 

anatomic study. RegAnesth Pain Med 2016; 41: 387-91  

40. Zhi Yuen Beh, MohdShahnazHasan Ultrasound-guided costoclavicular 

approach infraclavicular brachial plexus block for vascular access 

surgery. J VascAccess 2017; 18 (5): e57-e61  

41. CarlesGarcía-Vitoria, M.Det al A study for identifying Costo-clavicular 

Space, a reliable Gate for Continuous Regional Anesthesia Catheter 

Insertion. The journal of American society of Anaesthesiologists 127(4), 

712-712, 2017  

42. JuliánAliste, Daniela Bravo, SebastiánLayera, Diego Fernández, Álvaro 

Jara,et al. A randomized trial compared ultrasound-guided interscalene 

block and costo-clavicular brachial plexus block for arthroscopic 

shoulder surgery. American Society of Regional Anesthesia & Pain 

Medicine 2019.RegAnesth Pain Med 2019;0:1–6 

43. De Tran. To compare single- and double-injection ultrasound-guided 

costo-clavicular blocks. RegAnesth Pain Med.septeember2019 

44. Li JW, Songthamwat B, Samy W, Sala-Blanch X, Karmakar MK. 

Ultrasound-guided costoclavicular brachial plexus block sonoanatomy, 

technique, and block dynamics. RegAnesth Pain Med. 2017; 42: 233–

240.  

45. Harish Lecamwasam et al Posterior cord stimulation predicts successful 

InfraClavicular block. Anesth Analog. 2006 May;102(5):1564-8  



46. Tran DQ, Dugani S, Dyachenko A, Correa JA, Finlayson RJ. Minimum 

effective volume of lidocaine for ultrasound-guided infraclavicular 

block. RegAnesth Pain Med.2011;36:190–194  

47. Gurkan Y, Acar S, Solak M, Toker K. Comparision of nerve stimulation 

versus ultrasound-guided lateral sagittal infraclavicular block. 

ActaAnaesthesiologicaScandinavica July 2008 52(6):851-5 

48. Dr.Raizada ,Dr.Chandralekhaet al 
48

 Does compounding and  increase in 

concentration of local anaesthetic agents increase the success rate of 

brachial plexus block? Indian J. Anaesthesia 2002,46(3); 193 - 196  

49. ChiyoOotaki,  MD.,  Hideaki  Hayassi,MD  :Ultrasound guided 

infraclavicular  brachial plexus block;  Regional Anaesthesiaana pain  

medicine;  Volume  25;  Nov  2000;  600 604.   

50. Karmakar MK, Sala-Blanch X, Songthamwat B, Tsui BC. Benefits of 

the costoclavicular for ultrasound-guided infraclavicular brachial plexus 

block: description of a costoclavicular approach. RegAnesth Pain Med 

2015; 40: 287-  

51. Bernard J Dalens regional anesthesia in children , millers anesthesia 

8
th

edi ; 92:2706 – 2756  

52. M.Bosco and A.Clemente  Anesthesia of the upper limb ICB chap 9;pg 

157-180  

53. Greher M, Kapral  S; Is regional anaesthesia simply an exercise in 

applied sonoanatomy?;  Anaesthesiology;   Vol:  99:  250-251  

54. Urmey WF: Using nerve stimulator for peripheral or plexus nerve 

block:MinervaAnaesthesiologyVol  72:  467-71.  

55. Kulenkampff  D : Brachial  Plexus  Anaesthesia:  Its Indicatons,  

Technique,  and  Dangers  in  Surg  1928  ; 87:  883-91  



56. Winnie AP,Collins VJ:  The Subclavian Perivascular Tecnique of 

Brachial Plexus Anaesthesia.  Anaesthesiology /1964; 25: 353-63.  

57. Brown DL,Cahill DR, Brdenbaugh LD:  Supraclavicular nerve block: 

anatomic analysis of a method to prevent pneumothorax.  AnaesAnalg  

1993;  76:  530-4.   

58. Bodenham AR:  Ultrasound imaging by Anaesthetist: training and 

accreditation issues.  Br JAnaes  96:  414- 417.   

59. Silvestre  E  ,Martinoli  C, Derchi  LE;  Echotexture of peripheral 

nerves: correlation between US and histologic findings and criteria to 

differenciate tendon.  Radiology 197:  291-296.   

60. Brull  R, Perlas  A, Chan  V:  Ultrasound guided peripheral nerve 

blockade:  Curr Pain Headache  Rep  11:  25-32.   

61. RJ Abinaya, Rajagopalanvenkatraman et al., A randomized comparative 

evaluation of supraclavicular and infraclavicular approaches to brachial 

plexus block for upper limb surgeries using both ultrasound and nerve 

stimulator. IJA  2017, vol 61 pg 581 – 586  

62. Sauter AR, Smith HJ, Stubhaug A, Dodgson MS, Klaastad O. Use of 

magnetic resonance imaging to define the anatomical location closest to 

all three cords of the infraclavicular brachial plexus. AnesthAnalg. 2006 

; 103:1574–1576  

63. Di Filippo A, Orando S, Luna A, et al. Ultrasound identification of 

nerve cords in the infraclavicular fossa: a clinical study. Minerva 

Anestesiol. 2012;78:450–455  

64. Alessandro di filippo, Anesthetic Volume for Ultrasound-Guided 

“Double Bubble” Infraclavicular Block: Comparison of Ropivacaine 

0.75% 30ml Vs 35ml ,Filippo et al., J AnesthClin Res 2012, 3:10  



65. Rosebell et al; A prospective randomized study to compare 

supraclavicular vsinfracllavicular blocks for forearm surgeries under 

nerve stimulator Guidance.MGR University.  

66. Anupreetkhar et al, comparison between bupivacaine and ropivacaine in 

patients undergoing forearm surgeries under axillary brachial plexus 

block: A prospective randomized study.journal of clinical and diagnostic 

research.2015 Jan; 9(1): UC01-UC06  

67. Paul F.WhitePhD,MD Sedative infusions during local and regional 

anesthesia: a comparison of midazolam and propofol..Journal of clinical 

anesthesia: Vol 3; Issue 1, Jan – Feb 1991, Pages 32-29   

68. Konrad C, Schupfer G, Wietlisbach M, Gerber H. Learning manual 

skills in anesthesiology: is there a recommended number of cases for 

anesthetic procedures? Anaesth Analog. 1998 Mar;86(3):635-9  

69. Tran DQ, Russo G, Munoz L, Zaouter C, Finlayson RJ. A prospective, 

randomized comparison between ultrasound-guided supraclavicular, 

infraclavicular, and axillary brachial plexus blocks. RegAnesth Pain 

Med 2009; 34: 366-71.  

70. Casati A, Danelli G, Baciarello M, et al. A prospective, randomized 

comparison between ultrasound and nerve stimulation guidance for 

multiple injection axillary brachial plexus block. Anesthesiology 2007; 

106: 992-6  

71. Bigeleisen P, Wilson M. A comparison of two techniques for 

ultrasound-guided infraclavicular block. Br J Anaesth 2006; 96: 502–7  

72. Rodríguez J, Bárcena M, Taboada-Muñiz M, Lagunilla J, Alvarez J. A 

comparison of single versus multiple injections on the extent of 

anesthesia with coracoid infraclavicular brachial plexus block. 

AnesthAnalg. 2004;99:1225–1230  



73. Gaertner E, Estebe JP, Zamfir A, Cuby C, Macaire P. Infraclavicular 

plexus block: multiple injection versus single injection. RegAnesth Pain 

Med. 2002;27:590–594  

74. Koscielniak-Nielsen, ZJ.Frederksen, B.S.,  Acomparision of  ultrasound 

–guided spraclavicular block  and infraclaviclar blocks for upper 

extremity surgery.  ActaAnaesthesiologicaScandinavica.  V olume  53: 

May 2009:  620-626  

 

 

 

 

 

 

 

 

 

  



PROFORMA 

 

 

Name:                                               Age / sex:                                       

Weight:                                            Group:                  

IP no:                                                

Date of surgery:                             

ASA PS:                                           Co- Morbidity:    

 

Diagnosis:                                         Surgery being performed:   

 

Preoperative examination:  

 

BP:                               HR:                            

Room air SpO2:        

Monitors:    

 

Premedication:     

 

Procedure:    

 

 

 



Intraoperative hemodynamics monitored.   

 

Time          

HR         

NIBP         

SpO2         

Analgesics        

 

 

 

Parameters    

 

1. Imaging time                    :   

 

2. Needling time                   :   

 

3. Performance time             :   

 

4. Number of needle passes:   

 

5. Block onset time               :   

 

  NERVE     

  SENSORY    MOTOR    

Time 

(Min)  

Musculo   

cutaneous   

 

Median    Radial  Ulnar  Musculo  

cutaneous    

Median   Radial    Ulnar   

5           

10           

15           

20           

25           

30           

 

6. Surgical anesthesia;   



 

7. Complications:   

 

 

1. Imaging time (contact of ultrasound probe – acquisition of satisfactory 

image)   

2. Needling time (skin infiltration – end of LA injection)   

3. Performance time (imaging + needling time)   

4. Number of needle passes (initial insertion – first pass, retraction of needle 

at least 10mm – additional pass)   

5. Surgical anesthesia (capacity to undergo surgery without the need for i.v 

analgesics or rescue block or local infiltration or GA)   

6. SENSORIMOTOR COMPOSITE SCORE   

 

      SENSORY BLOCKADE (using cold test)  

            

 

MOTOR BLOCKADE   

 Maximal score 16   

          Minimal score 14 – required to perform surgery   

            (* Sensory should be 7/8)                                       

 

Motor function:Musculocutaneous nerve – Elbow flexion  

Median nerve – thumb abduction 

 

0   No block   

1    Paresis   

2   Paralysis   

  

0   No block   

 

1   

Analgesia(can 

feel touch not 

cold)   

2   Anesthesia            



  

  Radial nerve  –  wrist extension  

 

   Ulnar nerve   –    Thumb  adduction    

  
  





PATIENT INFORMATION SHEET 

 

TOPIC: A STUDY ON ULTRASOUND GUIDED 

COSTOCLAVICULAR APPROACH VERSUS PARACORACOID 

APPROACH OF INFRACLAVICULAR BRACHIAL PLEXUS 

BLOCK FOR UPPER LIMB SURGERIES 

 

                I Dr. S.THARANI, II year M.D post graduate in Anaesthesiology, 

Government Stanley medical college is going to undertake the study on above 

mentioned topic.   

                I request your co-operation and help for the study. If you are willing 

to participate in this study you are being asked to answer few questions in the 

postoperative period and there is absolutely no harm in this research.   

                Though you may not benefit directly from the study, it’s possible that 

the findings of the study may be a great help in planning anaesthetic technique 

for other patients undergoing general anaesthesia in future.   

                I assure that all the information provided by you will be kept highly 

confidential and privacy is assured.  Your identity won’t be revealed to anyone. 

The study may be published in scientific Journal, but your identity will not be 

revealed.   

               Your participation in this study is voluntary and you can withdraw 

from this at any point of time.   

 

              Signature/left thumb impression of the participant   

 

 

 



INFORMED CONSENT 

 

Study number:                Participant identification number for this study:  

Topic:  A COMPARITIVE STUDY ON ULTRASOUND GUIDED 

COSTOCLAVICULAR APPROACH VERSUS PARACORACOID 

APPROACH OF INFRACLAVICULAR BRACHIAL PLEXUS 

BLOCK FOR UPPER LIMB SURGERIES   

 

Name of the Principal investigator:                        Tel no:  

             The content of the information sheet dated               that was   

provided have been read carefully by me/explained in detail to me, in 

a language that I comprehend, and fully understood the contents. I 

confirm that I have had opportunity to ask questions.  

             The purpose of the study and its potential risks/benefit and 

expected duration of the study, and other relevant details of the study 

have been explained to me in detail. I understand that my participant is 

voluntary and that I am free to withdraw at any time, without giving any 

reason, without my medical care or legal right being affected.  

I agree to take part in the above study  

 (Signature / left thumb impression)  

Name of the participant:  



Son/daughter/spouse of:  

Complete postal address:  

This is to certify that the above consent has been obtained in my 

presence;  

Signature of the principal investigator:          

 

 

                                   

  Date:        

Place:  

Witness 1:                                                               Witness 2:  

Signature:                                                                Signature:  

Name:                                                                      Name:  

Address:                                                                   Address:  
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