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“To be, or not to be” was the dilemma that plagued a despondent Prince Hamlet in the
play by William Shakespeare. In the context of modern regional anaesthesia, “to block, or
not to block” is not the question, rather, what and how to block is of essence. There has
been a steady progression from landmark based and paraesthesia seeking techniques to
nerve stimulator guided procedures, and thereupon, to ultrasound guidance.
Ultrasound, owing to the obvious advantages of visualization of the advancing needle, the
neural target in relation to surrounding structures, and deposition of local anaesthetic
solution, in real time, is the current 'gold standard'. Over time, technological advances in
the form of smaller, sleeker and lighter machines with improving resolution, needle
guidance and tracking devices, and echogenic needles, will inevitably enhance the
precision and safety of regional blocks. In addition to the known economic and clinical
benefits that regional anaesthesia confers on patients, the role of anaesthesia and
analgesia in the recurrence and metastatic rate of malignancies has recently received
considerable attention. Retrospective studies have shown overall improved survival
rates in patients with breast, prostate and colorectal cancers with regional anaesthesia,
notably epidural analgesia and thoracic paravertebral blocks, but the evidence for
recurrence-free survival is conflicting. Several prospective trials that are underway will
shed light on this aspect upon completion. Presently, the practice is firmly in favour of
limiting systemic opioids and volatile anaesthetic agents, and maintain the patient for
cancer surgery on a TIVA with propofol and neuraxial/truncal/peripheral nerve analgesia,
to promote host defences against micro metastasis in the fragile perioperative period.
The advent of liposomal carrier molecules, especially bupivacaine, when commercially
available in India, will also mean that perineural additives and catheters may become
obsolete for prolonging postoperative analgesia. Exciting times, these !!
The mission statement of AORA INDIA is – to learn, teach, research and innovate
regional anaesthesia throughout India and empower us to benefit our patients through
service. In five years of existence, the organization has conducted annual conferences,
multiple basic and advanced workshops, and published three newsletters to date. This
newsletter, with focus on infraclavicular brachial plexus blocks, and other interesting
features, seeks to empower anaesthetists with relevant information pertaining to this
useful block.
Happy reading & happy blocking !!

T V S Gopal
On behalf of Amjad Maniar, Rani Sunder & Guruprasad
Editorial board
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Message from the President
Dear Esteemed Members of AORA INDIA,
Greetings !!
At the outset I express my sincere thanks to the Core
Committee of AORA INDIA for entrusting me with the onerous
responsibility of
heading our esteemed organization as
President. Hearty congratulations to
Dr Balavenkat on
becoming the Chairman of AORA.
Dr Deep Arora and team from Fortis Memorial Hospital &
Research institute, Gurgaon, conducted the AORA 2014
National Conference in an exemplary manner and deserve
plaudits. I am certain Dr M V Kumar, Dr Medha Huilgol, and team
will organize the AORA 2015 National Conference in
September at Bengaluru that will earn appreciation from all. My
best wishes to the organizing committee!!
As the years pass by, AORA's growth owes itself totally to the
life members whose numbers have now crossed 700. You all are
the inspiration and motivation that goads the organization
towards accomplishing more. It will be a truly enriching
experience for me to serve as the President of this esteemed
body. I have the enthusiastic, dedicated and devoted support of
our core committee members, Dr J Balavenkat, Dr T V S Gopal,
Dr Vrushali Ponde, Dr Satish Kulkarni and Dr Ashit Mehta,
besides the other members of the executive committee, who, I
am sure, will contribute selflessly in chalking the right path for
AORA INDIA.
On taking up this responsibility, a few issues are uppermost in my
mind :
l
AORA must ensure dissemination of knowledge to remote
locations in India
l
Provide training capsules at reasonable cost at multiple
centres
l
Further strengthen life membership drive
l
Explore possibilities of partnering with organizations across
the globe to institute AORA accredited fellowship programs
Dr Surajit Giri from Jorhat, Assam organized the first remote
rural live workshop which was patronised by 80 delegates from
all over Assam. I congratulate him for his effort and pray that this
academic venture will be replicated across the country. Several
regional anaesthesia enthusiasts have begun the process of
conducting CME's and workshops in their respective
institutions, and this augurs well for the future generation of
anaesthetists, who will have the benefit of structured teaching
programs in this subspeciality of anaesthesia.

Update from the Secretary
Greetings from the secretary's office to all valued readers of this
newsletter !!
“I simply came to attend the AORA annual conference. I never
believed in being a member of any organization. However, I
could not help signing up before I left for my home town”.
------ comment from a precious life member
“I could revisit all the lectures and live demonstrations on the
AORA website. I did not think that was possible, but it actually
happened!”
------ said another grateful life member
“I must have paid my AORA life membership fee years ago and
have not heard from your office yet. Can I have my membership
number so I can register for the next AORA annual conference
?”
------ clearly a complaint
I wish I had the consent of the above members to mention their
names. An organization that has life members with such
enthusiasm, has the duty to function and deliver the best.
Absolutely no other choice here !
The motto of AORA INDIA is to improve patient care through
conferences, workshops, CME's and the newsletter. The
organization strives to achieve its stated goal through relentless
pursuit of education and research.
On the eve of the 5th annual conference of AORA INDIA, yet
another newsletter is being released for circulation. I applaud the
editorial team for their painstaking efforts. AORA annual
conferences are a reflection of what the organization stands for.
The quality of scientific deliberations at the ensuing meeting in
Bengaluru will be of the highest order. I look forward to meeting
with most of you in the serene, leafy environs of the 'garden' city.
May we utilize this platform to share, connect and interact.
As always, please feel free to share your views, work, and
research activities in order to enrich ourselves !!

Yours truly,

Vrushali Ponde
Secretary & Trustee
AORA INDIA

I once again thank you all for your best wishes and support. In
conclusion, I appeal to all of you to spread the good word about
AORA INDIA among your peers and colleagues. Let us all merge
our energies towards making the practice of regional anaesthesia
predictable and safe !!
Yours truly,

Sandeep Diwan
President
AORA INDIA
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Herman Sehmbi
Toronto, Canada

Making the Best Use of International
RA Workshops/CME's/Conferences

In this age of internet, the world is becoming a smaller
place. The anaesthesiology fraternity in India have largely
kept pace with the developments in the field of regional
anaesthesia is the last two decades. This has been made
possible by the wide acceptance of ultrasound in practice,
and a great groundwork by AORA. The increasing number
of RA workshops and conferences in India reflect the level
of interest among the members of the fraternity. While
local and national conferences and workshops provide
essential educational avenues, attending international
workshops and conferences greatly enhance one’s
professional perspective. Such opportunities help gauge
one’s practice against international standards, gain latest
insights from international experts and learn the latest
technological advances.
Broadly speaking, the workshops in regional anaesthesia
are of two types: hands-on scanning workshops and
cadaveric workshops. While the hands-on workshops
provide a great opportunity to learn the clinical aspects of
block performance, the cadaveric workshops address the
lacunae in the anatomical perspective. The latter can be
either observational workshops (where you look and
learn from pre dissected cadavers detailing relevant nerves
and plexuses) or needling workshops (where participants
can practice actual ultrasound guided needling in
cadavers). Of these, the needling workshops are ideally
done when one has some scanning and probe handling
skills. In terms of breadth of topics covered, a stand alone
workshop tends to be quite comprehensive, while those
offered at conferences, tend to focus on a specific area.
It’s obvious that while the former are better for beginners,
the latter better serve advanced learners who wish to
close the gap in certain areas.
In general international conferences tend to be great and
provide an excellent opportunity to learn from an expert
in a specific field of regional anaesthesia. One has the
flexibility to choose from the refresher courses, problem
based discussions, pro-con debates, specific workshops
and poster sessions.
Some of the disadvantages of international proceedings
tend to be financial constraints and the expenses involved,
arranging paper work for visa approval, travel and lodging.
Some of these issues may be mitigated by writing to the
organising committee who may provide some rebate for
clinicians from developing countries, and students.
Sponsorship may also be sought from the organization
within which an individual is employed. Another great idea
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is to organise a clinical observership at a hospital during the
same trip. This helps tremendously to observe experts at
close quarters and allows an open discussion in a relaxed
atmosphere. Some hospitals may also offer concessional
stay during the observership, reducing some expenses.

National & International Meetings on RA
5th National Conference of Academy of Regional
Anaesthesia ( AORA) of India
Date : 25th – 27th September 2015
Venue : J N Tata Auditorium, Bangalore
www.aora2015.com
The USGRA Skill Course
A simulation based training program – bi monthly
Dr D Y Patil Simulation Lab
Dr D Y Patil Vidyapeeth, Sector 7, Nerul Navi Mumbai
e-mail : vrushaliponde@gmail.com
Basic Ultrasound Guided Regional Anaesthesia
Course
Date : 6,7 November 2015
Venue : Nazareth Hospital, Shillong, Meghalaya
e-mail : himjyotidas@rediffmail.com
Ultrasound Guided Nerve Blocks Workshop
63rd ISACON 2015 Jaipur
Date : 25 December 2015
www.isacon2015jaipur.com
AIIMS Pain Practice and Regional Anaesthesia
Conference (APPRA 2016)
Date : 8-10 January 2016
Venue : AIIMS, New Delhi
e-mail : appra2016@gmail.com
Pune Regional Anaesthesia Course 2016 (PRAC)
Date & Venue : to be announced
e-mail : bharatiadhye@gmail.com; sdiwan14@gmail.com
6th National Conference of Academy of Regional
Anaesthesia (AORA) of India
Date : 23-25 September 2016
Venue: D-Convention, Hotel Daspalla, Jubilee Hills,
Hyderabad
www.aoraindia.com
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UK Based Workshops

North America

RA-UK (Regional Anaesthesia – United Kingdom)
l
Ultrasound Guided Regional Anaesthesia with
Cadaveric Anatomy – Nottingham, Nov 27 – 28, 2015
SUA (Society for Ultrasound in Anaesthesia)
l
Spinal Sonography – Leicester, 21 Sep 2015
l
Ultrasound in Perioperative Care – Leicester, 23 - 24
Nov 2015

USRA (Toronto)
l
Ultrasound Workshop for Perioperative
Applications, Sept 4 – 5, 2015
l
Ultrasound Guided Regional Anesthesia and
Vascular Access Workshop, Dec 12 – 14, 2015
l
Ultrasound for Pain Medicine Workshop, April 2016

LSORA (London School of Orthopedic Regional
Anesthesia)
l
Two Day Cadaveric Anatomy and Ultrasound
Guided Regional Anaesthesia Scanning Workshop
(London), Oct 19 – 20, 2015

NYSORA (New York)

AAGBI (Association of Anaesthestists of Great
Britain and Ireland)
l
Ultrasound in Anaesthesia, London, Nov 26, 2015
RCOA (Royal College of Anaesthetists)
l
Ultrasound workshop, London, Sept 9, 2015

l

Boutique workshops, 2015 & December 19 – 20,
2015

l

Annual Symposium, New York, Sept 19 – 20, 2015

l

NYSORA also conducts meets in Latin America,
Asia, and the Middle East

ASRA (American Society of Regional Anesthesia)
l

l

Europe
ESRA (European Society of Regional Anesthesia
and Pain Medicine)
l
34th Annual ESRA Congress 2015 (Lubljana,
Slovenia), Sept 02 – 05, 2015
SURA
l
12th International Symposium of Ultrasound for
Regional Anesthesia and Pain Medicine, Rotterdam,
Netherlands, Sept 30 –Oct 3, 2015

l

l

14th Annual Pain Medicine Meeting, Nov 19-21,
2015, Miami, Florida, USA
Pain Medicine and MSK Ultrasound Cadaver Course,
Northwestern Center for Advanced Surgical
Education (N-CASE), June 13-14, 2015, Chicago,
Illinois, USA
ASRA-ASA Ultrasound-Guided Regional Anesthesia
Education Portfolio Cadaver Course, November 78, 2015, Chicago, Illinois, USA
41st Annual Regional Anesthesiology and Acute Pain
Medicine Meeting, March 31-April 2, 2016, New
Orleans, Los Angeles, USA

Some Interesting Articles
Intravenous Dexamethasone and Perineural
Dexamethasone Similarly Prolong the Duration of
Analgesia After Supraclavicular Brachial Plexus Block:
A Randomized, Triple-Arm, Double-Blind, PlaceboControlled Trial
Abdallah, Faraj W. MD*; Johnson, James MD†; Chan, Vincent
MD, FRCPC†; Murgatroyd, Harry MB, ChB, BSc, FRCA†;
Ghafari, Mohammad MD†; Ami, Noam MSc†; Jin, Rongyu
MD†; Brull, Richard MD, FRCPC†
l

Regional Anesthesia & Pain Medicine:
March/April 2015 - Volume 40 - Issue 2 - p 125–132
l Confirmation of Loss-of-Resistance for Epidural Analgesia
Tran, De Q. H. MD, FRCPC*; González, Andrea P. MD†;
Bernucci, Francisca MD†; Finlayson, Roderick J. MD, FRPC*
Regional Anesthesia & Pain Medicine:
March/April 2015 - Volume 40 - Issue 2 - p 166–173
l
Adductor Canal Block May Just Be an (Unreliable)
Indirect Femoral Nerve Block
Boezaart, André P. MD, PhD; Parvataneni, Hari K. MD
Regional Anesthesia & Pain Medicine:
November/December 2014 - Volume 39 - Issue 6 - p 556
l Regional anaesthesia for carotid endarterectomy
M. D. Stoneham*, D. Stamou and J. Mason
Br. J. Anaesth. (2015) 114 (3): 372-383.

Review Article
Different Approaches to Ultrasound-guided Thoracic
Paravertebral Block
An Illustrated Review
Annelto C Krediet, Nizar Moayeri, Geert-Jan van Geffen, Paul E
Bigeleisen et al
l

Anesthesiology August 2015; 123; 459-74
Guidelines
l Safety guideline: skin antisepsis for central neuraxial
blockade
Association of Anaesthetists of Great Britain and Ireland
Obstetric Anaesthetists’ Association Regional Anaesthesia
UK Association of Paediatric Anaesthetists of Great
Britain and Ireland
Anaesthesia Volume 69, Issue 11November 2014 Pages
1279–1286
l Anticoagulation guidelines – ASRA Interim Update
https://www.asra.com/advisory-guidelines/article/1/
anticoagulation-3rd-editionSafety guideline: skin antisepsis
for central neuraxial blockade
Association of Anaesthetists of Great Britain and Ireland
Obstetric Anaesthetists’ Association Regional Anaesthesia
UK Association of Paediatric Anaesthetists of Great
Britain and Ireland
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T V S Gopal

Basics of Peripheral Nerve
Stimulation (PNS)

Hyderabad

History
1912 – von Perthes used electrical stimulation for nerve
location
1955 – Pearson published a report of a neurostimulator
guided peripheral nerve block with an insulated needle
1962 – Greenblatt and Denson introduced the modern
peripheral nerve stimulator
1969 – Koons and Wright modified the Block Aid monitor
for electrical location of peripheral nerves
Electrophysiology
For optimal use of peripheral nerve stimulation for nerve
blockade, a working knowledge of anatomy and an
understanding of related physiology is essential. All human
cells have a resting membrane potential of -90 mV. When
an electrical charge is applied, nerve and muscle cells are
capable of generating an action potential. Nerve
stimulation, therefore, implies application of a stimulus in
the vicinity of a nerve in order to elicit a twitch of the
muscle supplied by that motor nerve, or, paraesthesia in
case of a sensory nerve.
Strength and Duration of Electrical Stimulus :
The minimal current intensity to cause depolarization
leading to generation of an action potential in a nerve is
defined as rheobase. Below this intensity, an action
potential is not generated, even if applied for a longer
duration. Chronaxie is the minimum duration of time
current at twice the rheobase must be applied to initiate an
impulse. Chronaxie is indicative of excitability of different
nerve fibres. Larger, myelinated nerves have shorter
chronaxies, hence, easier to stimulate.
Nerve
Myelinated A α
fibres
Myelinated A δ
fibres
Unmyelinated C fibres

Function
Motor
Pain, Temperature
Pain

Chronaxie
50 – 100 µ seconds
150 – 170 µ seconds
400 µ seconds

from the needle tip. It is imperative to advance the needle
towards the target nerve slowly so that the possibility of a
stimulus after passing the nerve is minimized.
Pattern of Stimulus :
A monophasic stimulus is applied as a square wave with
rapid rising time to prevent the phenomenon of
accommodation, wherein the application of stimulus which
rises slowly reduces excitability of nerve by increasing the
threshold for generation of an action potential.
Electrical Polarity :
When negative current is applied to the surface of a nerve,
there is resultant depolarization leading to generation of an
action potential. Conversely, when positive current is
delivered, hyperpolarization ensues, with the result that
much larger currents are required to bring about an action
potential. For electrical location of nerves, the needle and
the return electrode, which is attached to the skin, are
electrodes. Cathodal (negative) stimulation is preferred
wherein the negative electrode is connected to the
stimulating needle. The positive electrode (anode) is
attached to the patient, at any distance from the needle
insertion site. It is better remembered as – Negative to
Needle, + Positive to Patient.
Needle to Nerve Distance :
Coulomb’s law governs the equation between intensity of
current to elicit a muscle twitch and distance of needle
from the target nerve :
I = k ( i /r )
where (I) is the intensity of current, (k) is a constant, (i) is
the minimal current, and (r) is the distance of the needle
from the nerve. If this formula is rearranged, it is apparent
that (i), the minimum current becomes directly
proportional to the square of distance (r). Hence, at a
greater distance from the nerve, the minimum current
required for excitation is higher. As the needle approaches
the nerve, a muscle twitch can be elicited at lower intensity.
Fig. 1a (Needle away from nerve)
2

Electrical stimulation to locate nerves provides for a
twitch of effector muscles supplied by motor fibres at
lower chronaxie without stimulating unmyelinated,
sensory C fibres, thereby avoiding pain.
Frequency :
Frequency refers to the number of repeating events per
unit time. It is measured as 1, 2 or 3 mHz. The implication is
that, at a selected frequency, that many stimuli per second
will be delivered to the target nerve. For example, at a
frequency of 1 mHz, one stimulus per second is delivered

6

Completely
insulated needle

High stimulus
current

Needle tip more
distance from nerve
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Fig. 1b (Needle in proximity to nerve)

Fig. 2b (Insulated needle)

Completely
insulated needle

Low stimulus
current

Needle tip
closer to nerve

In clinical practice, a current of 1.0 – 1.5 mA is set initially at
a pulse width of 0.1 msec. The needle is gradually advanced
towards the nerve till effective muscle twitch is obtained at
0.4 – 0.5 mA. The current is further reduced to 0.2 mA at
which the twitch must disappear. Continued twitch at 0.2
mA is most likely to indicate intraneural placement of
needle.
Current Density :
This term refers to distribution of current per cross
sectional area. As soon as 0.5 – 1.0 ml of local anaesthetic
solution is injected, the muscle twitch ceases, this being
appreciated as the positive Raj test. Solutions that conduct
electricity such as saline and local anaesthetics increase
conductive area at the needle tip. This causes lowered
density requiring a higher threshold to elicit muscle
response. Injection of a non-conductive solution like 5%
Dextrose in water maintains current density, hence, the
muscle response is sustained.
Uninsulated needles being composed of bare metal have a
diffuse distribution of current along the entire shaft and tip.
The conductive area is large and the density of current at
the tip is low necessitating higher intensity of current for
effective stimulation. Insulated needles have the entire
shaft covered by a layer of non-conductive material such as
PTFE or silicon. The conductive area is concentrated at the
uncoated needle tip. As a result, muscle response is
achieved at lower currents.
Fig. 2a (Uninsulated needle)

Peripheral Nerve Stimulator
Modern day peripheral nerve stimulators are portable,
compact, battery operated, user friendly devices that
deliver adjustable, low energy current at a set duration and
frequency to facilitate nerve location. The nerve stimulator
is broadly composed of the following parts :
- Clock Reference : which synchronizes the various
functions of the device.
- Microcontroller : is the ‘brain’ of the nerve stimulator.
It receives inputs from the controls and adjusts output
accordingly.
- Constant Current Generator : delivers the same
current in the face of altering impedance.
- Display Panel : bright, liquid crystal display of
adjustable variables and safety features.
- Controls : frequency, duration of stimulus or pulse
width, and current intensity are placed on the display
panel.
Fig. 3 (Basic components of the PNS)

Desirable Features of the Peripheral Nerve
Stimulator
-

Constant current output : Ohm’s law governs the
relationship between current output and resistance
offered. Modern nerve stimulators are engineered to
deliver constant current in the face of impedance
offered by tissues, needles, connecting wires and
grounding electrodes.
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-

Frequency of 2 mHz.

-

Pulse duration of 0.1 msec.

-

Ensure circuit is complete, cathode or negative
electrode to stimulating needle, and anode or positive
lead to grounding electrode.

-

Once muscle twitch is elicited, the current intensity is
reduced from 1.0 mA while maintaining twitch at 0.4 –
0.5 mA.

-

Disconnect indicator : when the circuit is complete, a
green light flashes intermittently. A red flashing light
indicates disconnection of the circuit and alerts the
operator.

When the current is lowered to 0.2 mA, there must
not be a twitch. If present, it may indicate intraneural
placement of needle. The needle is slightly withdrawn
to confirm presence of muscle twitch at 0.4 mA and
absence at 0.2 mA.

-

Low battery indicator : a visual/audible alarm is usually
incorporated.

The twitch disappears within 0.5 – 1.0 ml injection of
local anaesthetic solution (positive Raj test).

-

Slow, fractionated injection of local anaesthetic with
intermittent aspiration while the needle is held steady
without inadvertent displacement.

-

Accurate Current Display : of the current delivered to
the patient during the procedure.

-

Provision for adjustable stimulus intensity : either an
analog dial or digital means. The range is from 0.00 to
5.00 mA.

-

Duration of stimulus : is adjustable from 0.1 to 1.0
milliseconds.

-

Frequency : most newer machines offer a choice of 1,
2 and 3 mHz.

-

A monophasic, square wave stimulus is desired.

-

-

Figure 4 (HNS 12 Nerve Stimulator B. Braun)

Fig. 5 (the completed circuit)

Recommended Practice
-

Proper patient positioning.

-

Aseptic precautions.

-

Working knowledge of block related anatomy.

-

Patient monitoring and drugs/equipment for
resuscitation.

-

50, 100 mm insulated block needle depending on
depth of nerve from skin.

-

An initial current of 1.0 – 1.5 mA as per depth of nerve
from skin.
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1.

Peripheral Nerve Stimulator

2.

Grounding Electrode (ANODE)

3.

CATHODE to Needle

4.

Insulated Block Needle
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BLOCK FOR THE NEWSLETTER - INFRACLAVICULAR BRACHIAL PLEXUS BLOCK

Infraclavicular Brachial
Plexus Anatomy

Dr M V Kumar
Bengaluru

The infraclavicular block is a method of accomplishing
brachial plexus anaesthesia below the level of the clavicle.
Experience with basic brachial plexus techniques and
understanding of the anatomy of the infraclavicular fossa
and axilla is necessary for its safe and efficient
implementation.
The infraclavicular brachial plexus block targets the cords
of the brachial plexus which lie in the infraclavicular fossa,
which is part of the axilla. The axilla is a quadrangular
pyramid with a proximal end or apex at the junction of
the clavicle and first rib and a distal end or base where the
arm and thoracic cage come together. The boundaries of
the infraclavicular fossa are the pectoralis minor and major
muscles anteriorly, serratus anterior muscle, ribs and
pleura medially, clavicle and the coracoid process
superiorly, and humerus laterally. The connective tissue
sheath surrounding the plexus also contains the axillary
artery and vein..
The brachial plexus enters the apex of the axilla as
divisions which are located lateral to the axillary artery.
The divisions soon coalesce to form the 3 cords, the
lateral, posterior and medial cords, which surround the 2
part of the axillary artery immediately medial to the
coracoid process. The lateral cord lies superior and lateral
, the posterior cord lies posterior and the medial cord lies
medial to the axillary artery, often in between the artery
and vein .
nd

The axillary vein is commonly located caudad and medial
to the axillary artery. The cephalic vein empties into the
axillary vein in this region. In addition, a number of vascular
structures like the pectoral branches of the
thoracoacromial artery and the pectoral veins are in close
relation with the infraclavicular brachial plexus.

Anatomical Variations
Sourced from www.usra.ca
The neurovascular bundle in the infraclavicular fossa is
surrounded by variable amount of connective tissue which
sometimes have septae , the significance of which is that a
single injection technique may alter the spread of local
anesthetic injection.
Indications :
l
Ideal

regional anesthetic for surgery of arm , elbow,
forearm and hand.
l
Well suited for continuous catheter technique as the
pectoral muscles prevent dislodgement of the
catheter when compared to other brachial plexus
continuous techniques.

The arm abduction to 90 degrees stretches the bracial
plexus and makes it taut , bringing the cords closer
together and helps in better visualization with ultrasound.
Further flexion of the elbow to 90 degrees helps in
displacing the clavicle in a cranio- posterior direction ,
which helps in a shallow needle insertion using the
ultrasound.
Anatomical Variations :
Axillary and musculocutaneous nerves may leave the
common tissue sheath at or before the coracoid process in
50% of patients. The three cords of the brachial plexus may
lie lateral to the axillary artery or they may be fused into
one, which lies lateral to the axillary artery, the significance
of which is that single injection lateral to the artery will
result in an effective block.

Infraclavicular Brachial Plexus
Sourced from www.nysora.com
CV – Cephalic Vein
PMaM – Pec. Major
PMiM – Pec. Minor
AA – Axillary Artery
AV – Axillary Vein

LC – Lateral Cord
PC – Posterior Cord
MC – Medial Cord
Cl - Clavicle
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Dr. J. Balavenkat, Dr. Kartik
Coimbatore

Introduction :
The infraclavicular block is an optimal approach to the
brachial plexus block for procedures below the shoulder
for several reasons:
1) Ability to perform block with patient’s head and arm in
any position.
2) Avoidance of neurovascular structures of the neckneuraxis, phrenic nerve, recurrent laryngeal nerve and
vertebral artery.
3) Minimal risk of pneumothorax.
4) The infraclavicular area can be accessed by several
approaches that permit flexibility, and the use of
ultrasound guidance is also possible.
5) Bilateral infraclavicular blocks can be carried out
without fear of blocking the phrenic nerve.
6) The coracoid process and the clavicle landmarks are
easily palpable even in obese patients.
7) The infraclavicular access to the brachial plexus is also
ideal for continuous catheter fixation and long-term
infusion as it is an area with little movement and
therefore less chance of being displaced.
Anatomy :
All upper extremity blocks involve the brachial plexus that
arises from the anterior rami of C5-8 and T1 with some
contribution from C4 and T2. The rami unite to form
superior, middle, and inferior trunks. They occupy the
space between the anterior and middle scalene muscles.
Each trunk divides into anterior and posterior divisions.
The anterior divisions of the upper (C5 and C6) and middle
trunk (C7) unite to form the lateral cord, which lies lateral
to the axillary artery and most superficial to the anterior
chest skin. The anterior divisions of the lower trunk (C8
and T1) form the medial cord. It lies medial to the axillary
artery and is the deepest. The posterior cord is formed
from all of the posterior divisions (C5 through T1) and lies
posterior to the artery just under the lateral cord.

Infraclavicular Block with PNS

Needle

Position of Cords Around Axillary Vessels
Sourced from the NYSORA Text Book of Regional
Anesthesia and Acute Pain Management-A.Hadzic
The cords end in terminal branches that are mixed nerves,
which contain both sensory and motor components. They
are musculocutaneous, ulnar, median, axillary and radial
nerves.
Indications :
1) This block provides anaesthesia and analgesia for the
upper extremity except shoulder region. This
includes procedures of hand, wrist, forearm, elbow
and distal arm along with AV fistula procedure.
2) In all procedures involving bilateral upper extremity
below elbow level.
Contraindications :
Absolute:
1) Patient refusal
2) Allergy to local anaesthetics
3) Infection at site of injection or if unable to insert
needle or place probe at area needed due to a
splint/cast/dressing
Relative :
1) Coagulopathy
2) Systemic infection
Equipments :
1) A 50-100 mm 22 G stimuplex block needles are used.
The longer length may be needed due to the depth of
the nerve bundle at this location. The needle crosses
thick pectoralis muscles in the chest; this can be
painful, requiring sedation to keep patients
comfortable.
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2) A nerve stimulator is set at 1-1.5 mA pulse frequency
of 1 Hz and pulse duration of 0.1 msec. Attach the
needle to the nerve stimulator and place the grounder
on the patient with an ECG lead.
3) Local anaesthetic with a 25-gauge or 27-gauge needle
is also needed for a skin wheal and to numb the
pectoralis muscle before block needle insertion,
usually 1-2% lignocaine.
4) Resuscitation equipment and medication must be
available.
5) Basic monitoring should be in place, with 3-5 lead
ECG, NIBP, and pulseoximetry.
Complications :
1) Vascular puncture
2) Inadvertent intravascular injection
3) Risk of Pneumothorax-less than 1:1000 in experienced
hands
Evoked motor responses (EMRs) of infraclavicular block :
a) Stimulation of Lateral Cord : Elbow flexion
(musculocutaneous) or forearm pronation (Lateral
root of median nerve)
b) Stimulation of Medial Cord: It includes flexion of wrist,
flexion of fingers, thumb flexion and thumb adduction.
(Median nerve response)
c) Stimulation of posterior cord : It includes wrist and
fingers extension. (Radial nerve response)

cord posteriorly, medial cord medially and lateral cord
lateral to the axillary artery. The axillary and
musculocutaneous nerves leave the neurovascular sheath
at or above the coracoid process in 50% of the patients.
The distal approach to the infraclavicular block, therefore,
may miss these nerves.
The most consistent location of the brachial plexus is in
relation to the two reliable bony landmarks- clavicle and
coracoid process. The plexus can be blocked in the close
proximity of the midpoint of the clavicle- Kilka’s point via
vertical infraclavicular brachial plexus block (VIB
approach). It can also be blocked 1-1.5cm medial to the
coracoid process in the infraclavicular fossa i.e. cleft
between the deltoid and the pectoralis major muscles (also
called the deltopectoral fossa or triangle) via vertical
infraclavicular paracorcoid (VIP) approach.
Vertical Infraclavicular Block :
The vertical infraclavicular block was described by Kilka
and coworkers in 1995. Proximal VIB approach which
targets the plexus in close proximity to the clavicle at its
midpoint i.e. Kilka’s point.
l

Distal VIP approach which targets the plexus at the apex of
the deltopectoral triangle medial to the coracoid process.

To enhance success and reduce latency with single
injection infraclavicular block EMRs including medial cord
or posterior cord have been considered optimal. Above all
the medial cord stimulation is considered as ideal end point
for LA injection because medial cord lies at the middle
depth within the plexus; lateral cord being more anterior
(superficial) and posterior cord being more posterior
(deep) to the medial cord.
Various Approaches :
The infraclavicular block was first described by Raj et al in
1973. Two main approaches exist. The proximal one is
under the clavicle at the midpoint. The distal one is at the
level of the coracoid process. The coracoid approach was
first described by Whiffler in the British Journal of
Anaesthesia in 1981. This technique was most commonly
used with nerve stimulation.
The proximal vertical infraclavicular paracoracoid (VIP)
approaches block the brachial plexus cephalic and medial
to the pectoralis minor tendon. In this location, all the
three cords of the brachial plexus lie posterolateral to the
axillary artery forming a group of cords.
In the distal infraclavicular approaches, the plexus is
blocked distal or posterior to the pectoralis minor tendon
around the second portion of axillary artery. In this
location 3 cords are oriented around the second part of
the axillary artery in their designated position i.e. posterior

N1: Needle Entry Site for Vertical Infraclavicular
Brachial Block (VIB)
N2: Needle Entry Site for Vertical Infraclavicular
Paracoracoid approach (VIP)
Sourced from the NYSORA Text Book of Regional
Anesthesia and Acute Pain Management
–A.Hadzic
The operator stands near the head of the patient on the
ipsilateral side. One can start with proximal puncture site
(Kilka’s Point), moving to the distal site if no response is
obtained or start at the distal paracoracoid site in the
deltopectoral triangle.
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The operator contra lateral to the site of block placement.
After disinfection, local anaesthetic is infiltrated into the
skin and the pectoralis muscle. The first two fingers of the
palpating hand anchor the skin at the point of insertion, and
the block needle is advanced at a 45-to-65 degrees angle
toward the point of pulsation of the axillary artery (in
axilla) or parallel to a line connecting medial clavicular head
with the coracoid process if the pulse cannot be felt.
Needle Insertion Site at the Midpoint of Clavicle
also called Kilka’s Point
Sourced from the NYSORA Text Book of Regional
Anesthesia and Acute Pain Management-A.Hadzic
After disinfection and local anaesthetic infiltration, advance
insulated 22 G, 50 mm block needle in strictly
perpendicular direction in the sagittal plane. Set stimulating
current set at 1.0 mA, 2Hz, 0.1ms.
The most common initial response at the depth of 2-3 cm is
lateral cord response (flexion of the elbow from biceps
contraction or forearm pronation). Advance the needle 12 cm for the posterior or medial cord response. If an EMR
of the medial/posterior cord is not elicited, withdraw the
needle drop the angle by 15-20 degrees so as to advance
the needle in a more caudad direction to seek medial cord
response. If no response is elicited on the initial needle
insertion, site more the needle to a lateral location for 1-2
cm. If lateral search fails to elicit a motor response move
the needle 1 cm medially. Keep in mind that a more medial
needle insertion site from Kilka’s point increases the risk of
pneumothorax.

If the plexus is not encountered, the needle should be
withdrawn and redirected 10 degrees cephalad or caudad.
At no time should the needle be pointed medially or
directed posteriorly (too steep of an angle) towards the
lung.
Full volume of local anaesthetic is injected after a distal
stimulus is obtained at or below 0.5 mA.
Coracoid Approach :
This approach initially was described by Whiffler in 1981
and later modified by Wilson in 1998.
l

Landmarks :
The coracoid process is identified by asking the patient to
shrug the shoulder, the coracoid process is felt when the
head of the humerus is positioned in the upward direction.
Needle insertion Point is 2 cm medial and 2cm inferior to
the tip of coracoid process.

Full volume (30-40 ml) of local anesthetic is injected after a
distal stimulus is obtained at or below 0.5 mA.
l
Modified Raj Approach :
Landmarks :
1) A line is drawn jugular fossa to the acromio-clavicular
joint.
2) The midpoint of that line is marked.
3) Needle insertion point: It lies 2.5-3 cm below on the
perpendicular line from the midpoint.
Needle insertion site for coracoid approach
Sourced from the NYSORA Text Book of Regional
Anesthesia and Acute Pain Management-A.Hadzic
Needle direction : At an angle of 90 degrees.
l

Kapral (Lateral infraclavicular) approach, Rodriguez
approach, and Klaastad (Distal coracoid) approach
have also been described.

Needle entry site for modified Raj Approach
Sourced from the NYSORA Text Book of Regional
Anesthesia and Acute Pain Management-A.Hadzic
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ULTRASOUND GUIDED INFRACLAVICULAR
BRACHIAL PLEXUS BLOCK

Introduction
Brachial plexus block remains the main stay of
anaesthesia/analgesia for upper limb surgery. Interscalene,
supraclavicular and axillary approaches are practiced
commonly. Complications like phrenic nerve palsy,
pneumothorax and vascular puncture are quite common in
these procedures. Introduction of ultrasound has
significantly reduced these complications. Ultrasound
guided infraclavicular block (IFB) provides excellent
anaesthesia/analgesia for surgeries of lower arm, elbow,
forearm and hand. It is preferable in patients having
respiratory ailments as it lacks phrenic nerve involvement.
In one study IFB was found to have faster onset, dense
anaesthesia and fewer complications compared to
supraclavicular approach.

obtain clear views of both the muscles and their
respective fascias which are seen as bright hyper echoic
lines. This is important as the area of interest lies below
the fascia of pectorals minor - axillary vessels and the
brachial plexus cords. Artery is identified for its thick wall
and brisk pulsation. Axillary vein lies caudal and
inferomedial to artery and it is compressible. The brachial
plexus cords can be visualised as round, hyper echoic
structures around the artery. Lateral cord is the easiest to
visualise, approximately at 9 o’clock position, posterior
cord at 7 o’clock and medial cord at 5 o’clock, although
there are several anatomical variations.

.
Sourced from www.nysora.com

Common Distribution of Anaesthesia following
Infraclavicular Block
Sourced from www.nysora.com
Sonoanatomy
When the ultrasound probe placed in a parasagittal plane
medial to coracoid process and below the clavicle,
pectoralis major muscle is seen deep to the skin as a thick
dark wedge. The smaller and thinner pectorals minor lies
deep to pectorals major. An effort should be made to

Positioning
The patient lies supine with head turned to the opposite
side. Arm is abducted to 90 degree and elbow flexed.
Abduction of the arm reduces the depth from skin to the
plexus and visualisation of the target improves. The arm
should be supported on the arm board so that the axillary
vein is easily seen which helps to visualise the medial cord
and prevents accidental venous puncture. The block can
also be done in a semi sitting position. Arm may be kept
neutral when injury restricts abduction.
Approach
Both In plane and Out of plane needle approaches can be
used.
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Technique
The operator stands at the head end of the patient,
towards the side of the block. Ultrasound machine is kept
between patient’s ipsilateral arm and bed. If an LCD screen
is available then it can be slaved to the machine and allows
easy viewing of needle, probe and image.
For this block, both high frequency (6-13 MHz) linear and
low frequency (3-5 MHz) curvilinear probes can be used.
For a lean and thin patient, linear probe will provide good
image. Curvilinear probe is useful in obese or muscular
patients. Moreover, this probe allows more space to
manoeuvre the needle between clavicle and probe.
After preparing the skin and probe, a proper scan is done
to visualise the structures. The image is optimised by
adjusting the depth, gain and probe manoeuvre. Skin is
infiltrated with local anaesthetic in awake patients. A 10 cm
18G Tuohy or short beveled 18-22 G needle is used.
After ensuring good alignment between probe and needle,
advancement is done towards the axillary artery. The
posterior cord is blocked first. It is safer to avoid passing
the needle too close to lateral cord by taking a steeper
angle and slip just deep to the artery. Once needle position
is confirmed by injecting 1-2 ml of solution, local
anaesthetic can be injected to ensure a good spread
around the nerve. Needle is withdrawn until it lies just
deep to lateral cord. Again the position is confirmed and
LA is injected. Final injection can be given adjacent to
medial cord. A total amount of 20-30 ml of LA is required.
Another way is to inject LA around the axillary artery
instead of targeting individual cords . A U-shaped spread of
LA around the artery produced by an injection
posterolateral to the artery has been associated with rapid
onset of block. Another frequent observation is that a
block has a high success rate when a fascial click can be felt
while injecting posterior to artery. This has been linked to
rapid distribution of LA around artery.
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Ideal Placement of Needle & Drug Distribution
Sourced from www.nysora.com
Continuous Infraclavicular Block
For continuous block a catheter is placed in the vicinity of
cords. Just like single injection, 18G Tuohy needle is guided
to the posterior aspect of axillary artery and after
confirmation of position, the catheter is threaded through
the needle and advanced 2-4 cm beyond the needle tip.
Then the catheter is secured with tape on chest wall or can
be tunneled. After initial bolus dose of LA, an infusion can
be started. Catheters are well secured due to the overlying
muscles. Chances of dislodgement is very rare unlike
supraclavicular and interscalene catheters.
Pearls and Pitfalls
l
Abduction of arm brings all the cords closer,
improving the image and provides more space
between probe and clavicle for needle insertion.
l
Visualisation of needle becomes difficult due to steep
angle. Pressing the side of probe that is away from
the needle changes the angle of insonation and helps
to see the needle better.
l
Needle visualisation is greatly improved by injection
of small amount of solution.
l
Intravascular injection can still occur under
ultrasound guidance. So, careful aspiration and small
aliquots of LA injection is recommended.
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Dr Vrushali Ponde
Mumbai

Regional anaesthetic techniques form an integral part of
our day to day practice in pediatric anaesthesia. Children
do benefit from regional techniques. The regional
anaesthetic techniques are either concomitantly used with
sedation or general anaesthesia.
Recently infraclavicular approach to brachial plexus has
gained a lot of attention and has almost set a new trend in
pediatric regional anaesthesia. It is uniquely suited for
forearm & hand procedures done under tourniquet. It has
been shown that this approach provides an excellent
success rate blocking nerves such as median, ulnar, radial,
axillary and musculocutaneous. Secondly the arm can be
blocked in adducted position. The90-degree abduction
necessary for axillary block is not essential with this
approach.
The infraclavicular approach to brachial plexus block was
first described by Bazy. There have been numerous
descriptions of new infraclavicular approaches varying in
their site of needle insertion, success and complication rate
Indications in pediatric population :
Ideal for forearm and hand procedures such as :
Syndactyl release or repair
Radial club hand surgeries including centralization of ulna,
application of external fixators
Tendon transfers for infantile hemiplegia.
Radio-ulnar synostosis.
Correction of flexion deformity of the fingers
Digital lengthening
Equipments :
A nerve stimulator with electrodes should be checked
and kept ready.
24 gauge 5 cm- insulated needles.
Syringes (5 or 10 cc)and needles.
Block technique :
The infraclavicular coracoid approach is described. This
approach is safest to practice in small babies and neonates.
Patient position :
The child is placed in supine position with the neck turned
away from the side of block. The arm to be blocked is
placed in adduction. The area is prepared with antiseptic

Infraclavicular Block in
Infants and Children
solution and draped. The coracoid process is palpated and
a 24g, 5cm insulated needle (B Braun, Melsungen,
Germany) connected to a nerve stimulator is inserted in a
vertical direction 0.5 cm inferior to the coracoid process.
Initially end motor response is elicited with 1.5 mA and the
current is tapered down to 0.5 mA.
Functional analysis of the motor response :
Initailly local twitches are caused by direct stimulation of
pectoralis minor and coracobrachialis muscle. This causes
flexion at the shoulder. This response typically is abolished
as the needle is advanced further. A methodical search for
a distal motor response is essential to obtain a successful
block. Extension and flexion of the wrist or fingers is the
accepted end motor response. The drug is injected after
confirming a negative aspiration.
Drugs and dosages:
0.5ml/kg of 0.25% bupivacaine. Lignocaine 2% with
adrenaline may (5mg/kg) also be used. Alternatively an
equivalent dose of ropivacaine can be used.
Although the above mentioned method is our common
practice other approach such as the medial vertical
infraclavicular approach have been described in the
pediatric anesthesia literature..
Infraclavicular approach to brachial plexus block in
cases with radial club hands :
Children with congenital anomalies of musculoskeletal
system form a special population and are worthy of note
because the anomalies usually have influence over the end
motor response. Pediatric anaesthesiologists very
frequently encounter these children posted for surgical
repairs or serial casting. Radial club hand is one such
congenital anomaly which we commonly come across and
deserves a special mention.
In radial club hand the altered response to nerve
stimulation is interrelated to the muscle and nerve
involvement. The radius is absent, consequently the
muscles arising from the radius could either be absent,
hypo plastic or fibrotic and fused to each other. Normal
muscles and fascial planes in the forearm are not well
defined. The flexor muscle of the wrist and fingers are not
always normal, thus it may or may not be possible to elicit
wrist flexion as a response to nerve stimulation. At times
even these muscles are fused which make wrist flexion
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impossible to elicit. This rationalizes failure to elicit wrist
response in certain cases.
Secondly, the innervation of radial club hand needs to be
considered. The axillary and the ulnar nerves are often
present and normal, whereas the musculocutaneous nerve
is commonly absent. The radial nerve usually terminates at
the elbow. Sensory nerve supply to the radial aspect of the
hand is provided by the median nerve, which anatomoses
with the sensory branch of the ulnar nerve. For this reason
the manifestations of median nerve stimulation, which is,
movement of the finger, become an important and decisive
end point. Due to fused interphalyngeal and
metacarpophylangeal joints it is impossible to elicit the
desired finger movements. This explains the predicament
of an abnormal end point. Ultrasound guidance proves a
useful tool in such situations because it does not depend on
any external motor end point which are obscured in these
cases.

An infant with bilateral radial club hand.

Ultrasound guided infraclavicular block in
pediatric population :
This procedure is done in supine position, with the arm to
be blocked along the side of the patient. The infraclavicular
area is scanned in the parasagittal plane. The probe is kept
just below the coracoid process, with the orientation
marker of the probe towards the clavicle. The needle (any
short bevel needle) is advanced towards the posterior
cord in an “in plane approach.” The needle is directed
towards the posterior cord with a slight posterior angle.
The needle is inserted alongside the lateral cord and the tip
of the needle is placed posterior to the posterior cord.
The local anaesthetic dose is injected at this location.
Needle can be repositioned if the drug spread is not
satisfactory.
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Dose: 0.5 ml/kg of 0.25 % bupicavaine or equivalent dose
of ropivacaine.

With permission from Dr Suresh Santhanam
Continuous infraclavicular catheter placement
under ultrasound guidance :
It is feasible to place an infraclavicular brachial plexus
catheter solely under ultrasound guidance. This
procedure is done similar to single shot technique.
Instead of a short bevel needle, an 18 gauge Tuohy needle
is used with a 20 gauge epidural catheter. Tuohy needle is
advanced towards the posterior cord in an “in plane
approach.” The needle is inserted alongside the lateral
cord and the tip of the needle is placed near the posterior
cord. Some amount of local anesthetic dose is injected to
open up tissue plane and to confirm correct drug spread in
real time. After confirming the appropriate needle tip
position the probe is set aside. The catheter is passed
through the introducer given in the set. The remaining
local anaesthetic solution is injected through the catheter.
The probe is repositioned once again to confirm the drug
spread through the catheter. The catheter is tunneled
subcutaneously away from the entry point and secured
with transparent skin dressing.
In conclusion, infraclavicular block is one of the best
techniques to follow in pediatric population for forearm
and hand surgeries. Congenital anomalies give it a different
aspect and the knowledge of ultrasound guidance clearly
helps in these situations.
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Dr. Herman Sehmbi
MBBS, MD, EDAIC, EDRA
Fellowship in Regional Anesthesia (UK & Canada)

Who am I?
I am a Dilliwala who trained as a doc in Pune, and learnt
how to anaesthetize in Mumbai. I travelled to England in
search of my calling (regional anaesthesia), and currently
endure the Canadian winter for much of the same! This is
not a story about ‘how I made it’, rather about ‘how I got
there’.
The early years (2006-2009)
I was over the moon when I gained my admission in
Anaesthesiology. After 2 years of slogging and being ‘vella’
(a common Delhi term for being ‘unemployed’, typically
used by a neighbouring aunty in a sarcastic context), I was
earning enough to pay for my tuition and feed myself. That
all being hunky-dory, I did not particularly like Mumbai
(despite my better half being from there). After all, I was
missing my beloved ‘Dilli’.
I would not say I had always known much of regional
anaesthesia, or about anaesthesia for that matter.
However I distinctly remember the first supraclavicular
block I saw. Believe me, when that arm twitched to the
current of the nerve stimulator, I was hooked. Lo and
behold, after 20 restless minutes the hardest pinch on the
hand of my patient could not wipe his smile. It was like I had
witnessed something magical; and yet it was just a science.
From that moment on, nothing could keep me away from a
nerve stimulator. I had decided that this is what I wanted to
do from here on. But there was one problem though !
‘How will I learn to do this?’ I thought to myself.
I found myself without a mentor who could teach me
peripheral nerve blocks during my residency. Thus I must
say, I have been a self-taught man in that regard. I relied
mostly on a CME booklet by Radha Sukhani (Chicago, IL,
USA) on peripheral nerve blocks, and the ‘NYSORA’
website.. I started by reading as much as I could, and by my
second year of residency I started doing blocks on my own.
I would race to the ‘minor OT’ when on call, so that I get to
do blocks for patients posted for debridement. I would
open up my photocopied ‘Sukhani manual’ and read the
block as I was doing it ! Frustrated by the bureaucracy, I
saved for 4 months, and bought my own ‘Fisher Paykel
Innervator’. The thing was, I was prepared to do anything
to learn. I was almost desperate.
My first rendezvous with the ultrasound in anesthesia was
the winter of 2007, when I attended a session on vascular
access by Dr. Navprakash Sandhu (San Diego, USA). But it
was the hands-on USGRA workshop next day conducted

Chronicles of an RA Enthusiast :
From Mumbai to Toronto
by Dr. Sandhu that had I was most impressed by. ‘My, oh
my! This is beautiful!’ I thought to myself. Game on.
Come the third year, everyone in my department knew
whom to approach for a peripheral nerve block. I would be
called even when I wasn’t on call, to come and do or assist
with one. After finishing residency, I knew I wanted to learn
ultrasound guided blocks but was unsure how to go about
it. I decided to hit foreign shores in pursuit of my goal.
Crossing the English Channel (2011-2013)
I took a few exams and came to the United Kingdom. I
joined as a Clinical Fellow in Anaesthesia at Frimley Park
Hospital in Surrey County, southwest of London. The
town was small but lovely, and I was thrilled. It wasn’t long
before my bosses found out I was a RA ‘nut-case’ smitten
by the ultrasound ! Under their guidance, I took to USGRA
like a duck to water. I could be seen in the corridor pulling
the ultrasound machine from one operating room to
another and when inside one, I was seen scanning myself,
my patients or even my bosses !
I rushed to buy Hadzic’s ‘Textbook of Regional Anesthesia
and Acute Pain Management’ and ‘Neural Blockade’ by
Cousins and Bridenbaugh, and these encyclopaedic
textbooks were the mainstay of my go to source. I decided
to take the ‘European Diploma of Regional Anaesthesia
(EDRA)’. This was an exam conducted by ESRA, every year
at their annual conference in Europe. So I travelled to
Germany and took the exam in Dresden.
In the meantime, I was excited to practice more and more
ultrasound guided blocks. I explored academic avenues by
involving myself with a few audits. I kept myself busy,
attending the annual Regional Anesthesia society (UK)
meet in 2011 in Cambridge. My hard work paid off when I
interviewed and got the job as ‘Regional Fellow’ at the same
hospital I was working at the next year. It was a year full of
learning and enterprise. Pretty much 6 months into the
fellowship, I was handed a ‘Blocks bleep’ and was
responsible for helping anyone who wanted assistance for a
block.
The subsequent year, I visited the beautiful city of
Bordeaux (France) and yes, completed the EDRA part 2
whilst there. Interestingly there was no review book
available for this exam, so I decided to write one (along
with my lovely wife, who took these exams with me). That
meant we ended up being authors on the first review MCQ
book in RA! I was lucky to be involved with the Society for
Ultrasound in Anesthesia (based in Leicester), and I had
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plenty of opportunities to teach on RA workshops on a
national level. I also managed to contribute to a module in
MSc in Regional Anesthesia (University of East Anglia) and
was pleasantly surprised at being one of the Honorary
Lecturer that year!
Craving for more, I wondered what more can I do. I could
have stayed on, but I wanted to taste clinical research.
Since I felt my best chance was going to the Americas, I
applied far and wide for another Regional Anaesthesia
fellowship. But my persistence paid off when I was selected
for a fellowship at Toronto Western Hospital. ‘Gosh!’ I
thought, ‘I am going to work with Vincent Chan!’
Enduring the Canadian Wilderness (2014 –
Present)
My arrival in Canada was marked by the worst winter
storm in a decade! Waiting for the morning bus in minus 40
degree Celsius made by thighs burn! But nothing could
deter me. I plodded through the snow, wore my hot snow
pants, my trustworthy balaclava and my woollen mittens!
However, the warmth of the people cheered me up. We
enjoyed the Christmas dinner organised by the
department, and I met up with fellows who were about to
leave. I was inspired and in awe at the same time. I
wondered how my group will be like.
There were 4 fellowship positions in regional anesthesia at
my hospital. Like me, my colleagues were from different
backgrounds and had worked as hard as me (or more) to
get there. Meela was a Brit, while Caveh was Swiss, and
Reva was Canadian. We just clicked as a group which made
the learning all the more fun. Even the faculty were from
different backgrounds ranging from Iran, Pakistan, China
and Singapore. All of that notwithstanding, we quickly got
down to work and started putting our best foot forward.
No sooner after the year began, that we were thrust into
the midst of it all! I particularly relished the dedicated block
room, and found it to be a welcome change compared to
the UK. All our bosses were great, at first supervising us,
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but then also giving us independence later on in the year.
There was ample opportunity to do blocks, learn the ‘tips
and tricks’ of the trade, apart from teaching and supervising
residents. All of us were expected to be engaged in
academic activities and research. The writer in me loved
that. I wrote 2 book chapters, 3 review articles and 2 letter
to the editors during the year. I was also involved with 2
randomised controlled trials. The weekly rounds were
great for academic discussion and we even managed to do
one online (skype). The process made me appreciate the
fine art of understanding and critiquing RCT’s. We gained
valuable teaching experience by teaching at the annual
USRA workshop at our hospital. It was fun to be on the
other side of that learning table. Later in the year we
presented some papers at the ASRA annual conference in
Vegas. While in the US, I did an observership at the Hospital
for Special Surgery which has a good repute in the field. As
the year came to a close, we wrapped up the projects we
were involved in. It was sad to see the colleagues who had
become really close friends, leave for home but such is life.
Current state of affairs!
Having gained a good footing in addressing acute pain, I felt I
could do well by immersing myself in ‘a touch of the
chronic’! Thus I am currently pursuing a year in chronic pain
fellowship.
I have been fortunate to find friends and mentors who have
helped me tremendously in my pursuits. The field of
regional anaesthesia has come a long way in India in
particular, with ultrasound being embraced widely by the
fraternity. AORA has played an instrumental role in
expanding the knowledge, and establishing fellowships. I
have been a member of AORA for over a year, and in the
future envision myself contributing more. Though the
journey abroad has been magnificent for me, perhaps we
can create world class opportunities for our next
generation, a little closer to home!
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Dr Ganesh Choudhari
Solapur

”Laughing is, and will always be,
the best form of therapy”
Sunderdas Medical College & King Edward Memorial
Hospital, Mumbai and MD Anaesthesia from SRTR Medical
College, Amba Jogai, Maharashtra, currently is a practicing
anaesthetist at Solapur, Maharashtra.

“Laughing is, and will always be, the best form of therapy”.
Bringing a broad smile to the faces of anaesthetists,
stressed as they are from pressures of the profession, in
his own inimitable manner, is Dr Ganesh Choudhari. Dr
Choudhari, having done MBBS at Seth Gordhandas

A gifted artist with a creative mind, he began drawing
medical cartoons as an undergraduate student. In 2013, he
launched “Laughing DOSES” on Facebook that is widely
followed with 21, 575 likes so far. A few of his hilarious
cartoons were published by Malaysian Medical Association
Journal (Berita MMA) and also on the MedIndia website.
We, the AORA family, wish him the best in his endeavour
to spread mirth to anaesthetists in India and abroad !!
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Herman Sehmbi
Amjad Maniar
1) The infraclavicular block is best avoided in
a) Elbow surgery
b) Shoulder surgery
c) Surgery on the little finger
d) Vascular surgery

MCQ’s on Infraclavicular Block
6) In the ultrasound image of the infraclavicular
brachial plexus shown below, correctly match
the labels on the image with the anatomical
structures they represent:

2) Which of the following is unlikely to be a
complication of the IC block
a) Pneumothorax
b) Phrenic nerve blockade
c) Hematoma formation
d) Epidural spread
3) The IC block is a favourable location for
placing a continuous catheter..because
a) Reduced risk of catheter related infection in the
area
b) Catheter stabilization with the pectoral muscles
reduces the incidence of dislodgement
c) More mobility for the patient as the location is
away from the neck
d) Increased quality of a continuous block as
compared to other locations
4) Which of the following is true regarding the
anatomy of the IC block?
a) The cords are arranged in close relation to the
subclavian artery
b) The cords are arranged in close relation to the
axillary vein
c) The cords are arranged in close relation to the
axillary artery
d) The cords are arranged in close relation to the
subclavian vein
5) The ideal transducer position and needle
direction for a USG guided IC block is..
a) Parasaggital scan, needle entry from cephalad to
caudad
b) Transverse scan, needle entry from lateral to
medial
c) Parasaggital scan, needle entry from caudad to
cephalad
d) Parasaggital scan, needle entry is out of plane
Answers : 1 – b, 2 – d, 3 – b, 4 – c, 5 – a
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A. 1 – Pectoralis Major muscle, 3 – Axillary Vein, 4 –
Posterior cord, 5 – Anterior cord
B. 2 – Pectoralis major muscle, 3 – Axillary artery, 5 –
Lateral cord, 7 – Medial cord
C. 1 – Pectoralis major muscle, 3 – Axillary artery, 5 –
Medial cord, 6 – Lateral cord
D. 2 – Pectoralis minor muscle, 4 – Axillary vein, 5 –
Lateral cord, 6 – Posterior cord
Answer 6. D
The structures labeled in the figure above are:
1 – Pectoralis major muscle
2 – Pectoralis minor muscle
3 – Axillary artery
4 – Axillary vein
5 – Lateral cord
6 – Posterior cord
7 – Medial cord
7) Which of the following muscle responses is
NOT an acceptable end-point for performing
PNS guided infraclavicular block?
A. Biceps twitch.
B. Wrist extension.
C. Thumb opposition.
D. Finger flexion.
Answer 7. A The appropriate and inappropriate muscle
twitches while performing a PNS guided infraclavicular
block are summarized in table 1 & 2:
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Table 1. Appropriate muscle responses during a PNS guided infraclavicular block.
Cord

Nerve

Response

Lateral
Posterior
Medial

Median
Radial & Axillary
Ulnar

Pronation, elbow flexionFinger flexion & thumb opposition
Wrist extensionFinger extension & thumb abduction
Medial finger flexion & ulnar deviation of wrist

Table 2. Inappropriate muscle responses during a PNS guided infraclavicular block.
Muscle twitch

Nerve stimulated

Interpretation

Corrective needle redirection

Pectoral

None

Direct muscle stimulation

Needle in within the muscle,
proceed with deeper advancement

Deltoid

Axillary nerve

Needle placed too inferiorly,
as axillary nerve originates
lower down

Reinsert needle with a superior
angulation

Biceps

Musculocutaneous
nerve

Needle placed too superiorly,
as the musculocutaneous
nerve originates from the
lateral cord here

Redirect inferiorly
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