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Letter from the Editor's Desk
Greetings from the entire AORA Team! It's that time of the year again when we gather
together for our annual convention. As you glance through this newsletter, AORA
Indore, 2017 would have just begun.
Hosting a convention like the annual AORA meet is a daunting task and the work for the
next meet starts as soon as the previous one ends. The overwhelming support that we
have received from the delegates through the years has been inspiration enough for this
event to go on. We look forward to your continued support. My congratulations to
Dr Javed Khan for his unbelievable energy in making AORA 2017 happen.
This edition of the newsletter focusses on an area of the body that has made tremendous
advances in the past decade of ultrasound guided regional anesthesia. The trunk has
always been the domain of the central neuraxis. However, in the last decade, with the
help of ultrasound, our repertoire of options have considerably improved. With the
correct set of knowledge and skills, we can compete with central neuraxial blocks and
can match the quality of analgesia for truncal surgeries without subjecting the patient to
the risks of interventions in the spine. These blocks also bridge the gap that existed in
providing analgesia for procedures that required a little more than iv analgesics and a little
less than a neuraxial block. As surgeons develop newer techniques to provide better
surgical care for patient, it is imperative for us to keep up with the quality of analgesia that
we can provide. Anyone who has seen high quality regional anesthesia at work will not
argue that patients who are pain free after a surgery ambulate better, start feeding
sooner and are generally satisfied with the care provided.
The treatment of acute pain should be our focus in the coming years. Our job no longer
ends as anesthesia providers, but continues well into the post operative period.
As the world deals with shortages and addictions to opiates, we in India are well placed to
stamp the authority that regional anesthesia provides for pain relief. It is our strong
desire to see each of you excel in regional anesthesia and provide the finest care to our
patients.
With warm regards and best wishes
Dr Amjad Maniar
On behalf of Dr Sandeep Diwan and Dr Amit Dixit
The AORA Academic Committee
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Message from the President

Update from the Secretary

Dear life members of AORA,
Greetings to you all !!
The rejuvenation of regional anaesthesia in recent times
emphasizes the need for raising collective standards with
regard to patient counseling, choice of the right block for
the surgical procedure, performance of block, monitoring,
documentation and follow up. Thankfully, more and more
surgeons, having realized the clinical and economic
benefits of regional anaesthesia through experience, have
turned firm advocates.
We, at AORA, implore each of you to remain abreast of
pertinent advances in this exciting and evolving field, both
through validated online information and by enrolling for
workshops conducted under the aegis of AORA INDIA.
Videos of several lectures at AORA INDIA 2016 at
Hyderabad have been uploaded on www.aoraindia.com
for your perusal. Javed Khan, Organizing Chairperson of
AORA INDIA 2017, is leaving no stone unturned towards
making this scientific event in Indore yet another milestone
in the journey of AORA. With a base of nearly 1000 life
members, we look forward to your hearty participation to
enliven proceedings at Indore.
In keeping with our commitment to education, the EDRA
part I examination will be conducted in Indore as part of
AORA INDIA 2017, details of which are available on
www.aora2017.com. I wish those of you sitting the EDRA
part II examination in Lugano, Switzerland, the very best
and pray that you emerge with flying colours.
Congratulations to Dr M V Kumar and team for
conducting CAUSE 2017 in Bengaluru inclusive of
ultrasound scanning on cadavers with organoleptic
properties. AORA welcomes such initiatives to impart
quality training to enthusiastic delegates.
We are on the verge of releasing an app, "AORA 4U", for
the benefit of life members. When it goes live, details of
which will be revealed at the launch in Indore, members
are encouraged to download this app to log in regional
anaesthesia cases, and much more. Best wishes to the
editorial team headed by Amjad Maniar for the first
newsletter of 2017. Members may access the online
version of the newsletters on www.aoraindia.com.

Namaste!
As the secretary serving AORA since 2011, addressing all
of you, especially the AORA members comes in very
naturally to me. As the years have passed I hope that the
secretariat has streamlined its functioning.
I thank and congratulate the academic team of AORA for
publishing the 2017 edition of the newsletter. We have
cherished the previous publications, each with a theme to
elaborate upon. These newsletters give an extremely
practical view of the subject chosen after having
considered its basics.
I am excited and enthused to write about the annual
AORA 2017 conference which is scheduled at the Brilliant
Convention Centre, Indore between 8th – 10th September
2017.
Scientific excellence and fruitfulness has always been the
hallmark of AORA conferences. AORA 2017, Indore, has a
scientific program which will ensure that beginners as well
as experts in regional anesthesia have something to take
home. It shall encompass all modalities and methods.
During the three days of AORA 2017, we will be in
dialogue, learning from each other, replenishing our
knowledge and finding inspiration for the work which is
our calling! I am sure every AORA member, present and
future, will be part of this conference.

With gratitude
Vrushali Ponde
Secretary & Trustee
AORA INDIA

Much needs to be done to ensure that the primacy of
regional anaesthesia is established among anaesthetists
across the breadth and length of our country. The
executive committee of AORA will readily lend assistance
to departments aspiring to conduct CME's/workshops
espousing the cause of regional anaesthesia.
Yes, together, WE CAN….
Yours truly,
Dr T. V. S. Gopal
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Dr Amit Dikshit, Dr Ashok Agashe
Pune

ANATOMY OF THE ANTERIOR CHEST WALL

Introduction

Pectoralis Major

The PECS (Pectoral) block and Serratus anterior plane
block are used as an alternative to thoracic epidural
and paravertebral blocks for surgical procedure on
the hemithorax.
Success of these blocks depends on the sound
knowledge of anatomy in this area. The anterior chest
wall anatomy mainly comprises of muscles, fascia,
nerves, plexuses and blood vessels.
Three important muscles which we need to know are
the pectoralis major, pectoralis minor and serratus
anterior.
1. Pectoralis major (Fig.1, 2)
Origin:
(a) Anterior surface of medial two thirds of clavicle
(b) Sternum up to six costal cartilages
(c) Aponeurosis of the external oblique muscle of the
abdomen.
Insertion: Inserted as a bilaminar tendon on the
lateral tip of bicipital groove of the humerus.

Pectoralis Minor

Serratus anterior

Fig 2. Muscles of anterior chest wall

Caracoid
process
Acromion
Glenoid cavity

First through
ninth ribs

Medial
border
Scapula
Serratus anterior
Inferior angle

Fig. 3. Serratus Anterior
Fig. 1. Pectoralis major and Pectoralis minor

2.

Pectoralis minor

Anatomical description of fascia:

Origin: 3rd, 4th and 5th ribs near the costochondral
junction

Functionally 'fascia' is a connective tissue network, which is
stretched by the contraction of the underlying muscle and
helps in transmitting traction to the distant part of the
body. e.g. fascia on anterior region of trunk may be
implicated in the transmission of traction between inferior
and superior limbs as well as between contra lateral limbs.

Insertion: Coracoid process
3.

Serratus Anterior
Origin: Upper eight ribs in the midaxillary plane
Insertion: Medial border of scapula.
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Thoracodorsal
nerve

Fig. 4. During the lifting of a weight, transmission of
myofascial forces from the trunk to the limbs.

Fig.6. Clavipectoral Fascia covering pectoralis minor

Pectoral Fascia:
The pectoralis fascia originates from clavicle and then
divides itself into two layers to include the pectoralis major
muscle.
Over the serratus anterior, the pectoral fascia forms a
single fascial lamina. Posteriorly this single layer divides
itself again to enclose the latissimus dorsi muscle in the
same manner as the pectoral fascia and the pectoral
muscle.
Medially the deep layer of pectoral fascia inserts into the
sternum; while the superficial layer extends beyond the
sternum to continue with the pectoral fascia on the other
side.
Distally the pectoral fascia is reinforced by some fibrous
expansions originating from the rectus abdominis sheath
and by the fascia of the contralateral external oblique
muscle.
Pectoral branch of
thoraco-acromial artery

Cephalic vein

Subclavius

Fig. 7. The superficial fascia is removed to show the
pectoral fascia adhering to the pectoralis major muscle.
Clavipectoral Fascia:

Lateral
pectoral nerve
Pectoralis minor
Clavipectoral
fascia
Pectoralis major
Medial
pectoral nerve
Attachment of
fascia to floor
of axilla

The pectoral fascia deep to clavicular portion of pectoralis
major muscle is called clavipectoral fascia.
This fascia splits to enclose pectoralis minor muscle. The
posterior lamina is fused to the investing layer of deep
cervical fascia and to the axillary sheath.
Clavipectoral fascia is pierced by lateral pectoral nerve and
thoracoacromial vessels. (Fig.5, 6, 7)
In the anterior part of the trunk, three different layers of
deep fascia exist, namely superficial, intermediate and
deep.
1. Superficial layer : Envelops the pectoral major
muscle and then in the dorsal region; envelopes the
lattisimus dorsi and trapezius muscles. This layer also
continues with the fascia of deltoid proximally and
gluteus maximus distally Interestingly, a true

Fig.5. Clavipectoral Fascia (schematic diagram)
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epimysium of the pectoral major muscle is not
identifiable, but it can be affirmed that the deep
pectoral fascia itself acts as a surrogate for the
epimysium in this region. The pectoral fascia and
pectoralis major muscle forms a myofascial unit that
has precise functional organisation.

Predominant nerve supply in this area can be divided as
1.

Brachial Plexus
(a) Medial Pectoral (C8-T1) and Lateral Pectoral
(C5-C7)
(b) Long thoracic nerve ( C5-7) also known as nerve to
serratus anterior
(c) Thoracodorsal nerve (C6-C8) also known as nerve
to lattisimus dorsi.

2.

Intercostal nerves ( T2-T6)

2. Intermediate layer : Covers the pectoralis minor
muscle (corresponding to clavipectoral fascia) and the
serratus anterior muscle
3. Deep layer : Covers the intercostal muscles.
'Sandwich pattern' of neural innervations:

Pectoralis Major

The anterior thoracic wall has complex nerve supply, more
or less in a sandwich pattern.
It can be broadly divided in three layers as deep,
intermediate and superficial.
Situated deep are the intercostal nerves (T2-T6) in close
relation to the ribs and intercostal muscles.

Pectoralis Minor
Thoracodorsal
nerve

Intermediate are the nerves from brachial plexus supplying
pectoralis major, pectoralis minor, serratus anterior and
lattisimus dorsi.
Superficial are the cutaneous innervations from intercostal
nerves, branches from cervical plexus (e.g. supraclavicular
nerve- C4) and brachial plexus.

Long thoracic
nerve

The above description constitutes more or less a sandwich
pattern, with brachial plexus innervated structures in the
center and thoracic intercostal nerves innervated
structures on either side.

Fig 9. Nerve supply of pectoral region

The pectoral region has a rich neural supply from C4 to T6,
approximately involving 10-11 segments of spinal cord,
and has many anatomical variations making the
arrangement complex.

Supraclavicular nerves

Xiphoid process
Costal margin
Umbilicus
Anterior superior iliac spine

Lateral pectoral n.
Inguinal ligament

Medial pectoral n.

Intercosto-

branchial n.
Long
Thoracic n.

Pubic tubercles
B

C

Thoracodorsal n.

Fig 10. Dermatomal distribution anterior chest wall

Fig 8. Nerve supply of Pectoral region
(schematic diagram)

6

AORA NEWS LETTER

ANTERIOR

POSTERIOR
Supraclavicular
(C3-4)l
Axillary
sup. lat.
cut(C5-6)l

Intercostobrachial (T2)
Radial,dors,
antebrach,
cut. (C5-6)

Post.brach.cut.
Medial
brachial cut
(T-2)

Inf.lat.cut.
Post
antebrach.cut.

Lateral

Lateral

Fig.11. Cutaneous innervation of axilla
and intercostobrachial nerve (T2)

The two pectoral nerves are usually connected immediately
distal to the thoracoacromial artery along the medial border of
pectoralis minor muscle at the level of the 3rd or 4th rib. Here,
this connection of nerves leads to the formation of 'Ansa
pectoralis'or 'Pectoral plexus loop' or the 'Plexiform loop'.
From this loop terminal branches arise. MPN also
communicates with the intercostobrachial nerve (T2). LPN and
MPN also provide nerve supply to various small muscles ofthe
pectoral girdle.
The PNs are mainly considered motor nerves, but they may
also contain sensory fibres.
LPN has been observed to innervate the acromioclavicular
joint, coracoclavicular ligaments, subacromial bursa and the
articular capsule of shoulder joint. Cutaneous innervation over
the deltoid has also been described. MPN communicates with
the intercostobrachial, medial cutaneous nerve of arm and
forearm leading to widespread cutaneous neural contribution.

"Pectoral Plexus loop" or "Plexiform loop" of nerves

Medial cord

Pectoral nerves (PN):

Brachial plexus
(C5-T1)

Lateral cord

The pectoralis major and minor muscles are supplied by
the medial and lateral pectoral nerves. The pectoralis
major has been reported to be innervated by C5-T1. The
pectoralis Minor muscle is considered to be supplied by
C6-8 or by C7-T1. The medial pectoral nerve (MPN) usually
arises from the medial cord (49.3%); anterior division of
the lower trunk (43.8%) or lower trunk (4.7%).

Lateral
pectoral n.

C7 vertebral
body

Coracoid
process

Medial
pectoral n.
Pectoralis
minor

The lateral pectoral nerve (LPN) arises most frequently
with two branches from the anterior division of upper and
middle trunk (33.8%) or as a single root from the lateral
cord (23.4%).

Pectoralis
mijor

Lateral Pectoral Nerve

Fig. 13. Anatomic location of MPN and LPN (Pectoral plexus)

Supraclavicular nerves (C3 & C4)

Musculocutaneous n.
Axillary n.

Deltoid
Deltopectoral triangle
Cephalic vein

Platysma
Skin

Radial n.

Pectoralis major

Subcutaneous tissue
Anterior branches
of lateral cutaneous
nerves (derived from
intercostal
nerves)

Median n.
Ulnar n.
Medial Pectoral Nerve

Intercostobrachial nerve (T2)
Anterior & posterior branches
of lateral cutaneous nerves
(derived from intercostal
nerves)

Pectoral fascia covering
pectoralis major

Serratus anterior
External oblique & nerve supply

Anterior cutaneous
nerves

6th cartilage
Anterior view (slightly oblique)

Fig.12 Brachial plexus with most frequent pattern
of origin of lateral and medial PN.
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Fig.14. Cutaneous innervation of anterior thoracic wall
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Intercostal Nerves:

Applied Anatomy.

They arise from thoracic spinal nerves from T1 to T11 and
run independently without plexus formation between the
nerves as they do in abdominal area. They run in the plane
between the intercostal muscles to as far as the middle of
the rib. Intercostal nerves supplying the pectoral region
are from T2-T6. Near the sternum the intercostal nerves
pierce the pectoralis major muscle and emerge as the
anterior cutaneous branches of the thorax. First thoracic
nerve participates in the brachial plexuse and also
communicates with the intercostobrachial nerve.

1. Surgical anesthesia for breast surgery with axillary
dissection can easily be achieved by combination of
thoracic paravertebral and pecs with or without serratus
plane block.
Isolated use of anterior chest wall block (using interfacial
planes) with increasing volume of LA can possibly provide
surgical anesthesia for breast surgeries. This can be a topic
for future research.

The axillary area has sensory innervation from
intercostobrachial (branch of 2nd intercostal nerve) as
well.

2. Postoperative analgesia for breast augmentation surgery
requiring pectoral muscle paralysis is better achieved by
pectoral nerve block (pecs block). Here pecs block is
superior to LA infiltration or thoracic paravertebral block.
3. PECS block, because of its anatomical proximity to the
intercostobrachial nerve (T2) are better than thoracic
paravertebral block for surgeries involving axilla.
Acknowledgement:
The authors are grateful to Dr Joyela Fernandes for
photographs.
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ULTRASOUND GUIDED BLOCKS OF THE CHEST
THE PECS I, PECS II & SERRATUS PLANE BLOCKS

INTRODUCTION
Thoracic field blocks are a valuable addition for providing
analgesia for post-mastectomy, post-thoracotomy and
post traumatic thoracic pain states, as a component of
multimodal analgesia. While more common interventions
performed include but are not limited to segmental
thoracic epidurals, paravertebral blocks and intercostal
blocks, with their own limitations.
The PEC I, PEC II and Serratus Anterior Plane blocks are
slowly gaining its place in day care surgical scenarios,
possibly replacing procedures close to the neuraxisand
being cost-effective.
Success of these procedures depends on our
understanding of neural supply of breast and thoracic wall
in general. Their use has been extended to insertion of
pacemakers, axillary dissection, intercostal drain insertion
and lattisimus dorsi myo-cutaneous flaps.
These blocks can be used as a component of balanced
anesthesia and rescue analgesia with inherent advantage
of opioid sparing effect.
Literature review:
PECS I block was described by Rafael Blanco in 2011 as an
observational study involving 50 patients undergoing
breast surgeries and was found to be effective. However,
analgesia provided by PECS I block was found insufficient
for mastectomies and axillary dissection as a few other
nerves were involved during these surgeries.
Modified PECS or PECS II block was later described for
surgeries extended to axilla (axillary dissection, radical
mastectomy).
Blanco et al further described the Serratus Plane block for
pain relief after surgeries involving lateral chest wall
including Latissimus Dorsi flaps and pain related to
intercostal drains.

3. Terminal branches of the supraclavicular nerves (C3-4)
innervate the upper part of the breast: required for
procedures like Portacaths and Hickman lines
4. Clavipectoral fascia and Gerdy's ligament
a. At the inferior-lateral level of pectoralis minor muscle,
the fibers again reunite and thicken to become the
suspensory ligament of the axilla (Gerdy's
ligament), which is a connective tissue that maintains
the concave shape of the axilla.
b. LA injected between the pectoral muscles achieves
spreading between the clavipectoral fascia and the
deep layer of the pectoral fascia toward the axilla
because the major and minor pectoral muscles are part
of the anterior axillary wall, effectively blocking the
axilla.
Block Procedure:
l
Ultrasound Probe: High frequency linear probe is
preferred (although low curvilinear can also be used in
obese individuals)
l
Asepsis: Skin preparation with 0.5% chlorhexidine w/v or
by 10% povidone iodine
l
Local Anesthetics: Lignocaine 2 % for local infiltration;
Bupivacaine 0.25%/ Ropivacaine 0.5% for drug deposition
l
50- 100 mm 20- 22 G block needle
l
Ergonomics: Patient lies supine with arm abducted and
head turned to opposite side/neutral and performer
stands at the head end of patient, with USG machine
placed at the side of patient
l
Bilateral blocks and catheter insertions for continuous
infusion can also be used for both PECS blocks after taking
into consideration the drug volume and concentration to
prevent LA toxicity.

Anatomical considerations for the anterior chest blocks
1. PECS I Block:Targets the lateral and median pectoral
nerves at an interfascial plane between Pectoralis
Major and Pectoralis Minor muscles.
2. PECS II Block (modified PECS Block): It is an additional
injection given in conjunction with the PECS I block. It
involves deposition of the the local anesthetic
between the pectoralis minor and serratus anterior
muscles. It targets the anterior divisions of the
intercostal nerves from T2-T6, intercostobrachial
nerve, long thoracic nerve and the thoracodorsal
nerve.
AORA NEWS LETTER

Fig 1 : Probe position for PECs Block
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PECS I (PECS block)

PECS II or Modified PECS block

1.

1. Follow steps 1 to 5 as for PECS I.

PECS block is a fascial plane block and the probe
positioning and image is quite similar to that of an
infraclavicular brachial plexus block.

2.

Probe orientation: Oblique parasagittal

3.

Identify pectoral muscles underneath the clavicle by
probing at midclavicular level (or at lateral third of
clavicle)

4.

Identify axillary artery and vein and cords of brachial
plexus underneath both pectoral muscles and 2nd rib
beneath vessels

5.

Identify 2nd, 3rd and 4th ribs by moving probe
caudad and laterally

6.

Use Color Doppler to identify pulsations of pectoral
branch of thoracoacromial artery between pectoralis
major and minor (one may need to turn probe
oblique at this point)

7.

Use in-plane approach for needle insertion

8.

Use hydrodissection to precisely locate myo-fascial
plane between Pectoralis Major and Minor muscles

9.

Drug volume: inject around 10 ml LA after negative
aspiration of blood in the vicinity of thoraco-acromial
artery

10. Depth of needle: 1- 3 cm.

2. Aim is to reach the lateral border of the Pectoralis Minor at
the level between 2nd, 3rd and 4th rib. This will cover
dermatomes T2, T3 and T4.
3. Move the probe latero-caudally towards the axilla, until
Pectoralis Minor is identified.
4. An extension of clavi-pectoral fascia (Gerdy's Ligament)
can be visualized above 3rd rib level. Look for serratus
anterior underneath this layer, covering 2nd- 4th ribs. This
is the gateway for drugs to enter the axilla.
5. At the 4th rib level, identify Pectoralis Major, Minor,
Serratus Anterior (superficial to deep). Also identify the
intercostal muscles and lung sliding sign of the pleura
(between 3rd and 4th ribs).
6. Locate the fascial plane between Pectoralis Minor and
Serratus Anterior.
7. With in-plane approach, maneuver the needle to the
fascial plane between Pectoralis Minor and Serratus
Anterior muscles; needle path being superior to inferior
along the probe.
8. Keep 4th rib as target for needle insertion so as to avoid
pneumothorax.
9. Inject 20 ml drug solution with negative aspiration at the
level of 4th rib.
10. Hence, the drug gets deposited under the Gerdy's
ligament.
11. Withdraw the needle back to reach PEC I plane (i.e.
between Pectoralis Major and Minor) and inject 10 ml LA
solution.
12. Depth of needle: 1- 5 cm.
Fig. 2: Drug deposition in PEC II Plane

Fig 2 : USG images of PECS I block. Needle entering the
plane between the Pec Major and Minor muscles
(above). Drug deposition between the muscles (below)
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Fig 3 : Drug deposition below Pec
Minor Muscle for the PECS II block
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Serratus Plane block
In addition to PEC I and PEC II Blocks, the serratus plane
block offers comprehensive analgesia for most of the
antero-lateral chest wall.
This is designed to block the thoracic intercostal nerves
and to provide complete analgesia of the lateral part of the
thorax. The serratus muscle is a superficial and easily
identified, hence can be considered as a true landmark to
implement thoracic wall blocks because the intercostal
nerves pierce it.

e. By assessing the distribution of the injection and
sensory mapping, Blanco et al concluded that the
superficial plane is more effective.
11. The innervation of the abdominal wall is derived from the
thoracic level of T6-L1, so blockade of these sensory
dermatomes in the thoracic region should provide some
degree of analgesic efficacy, particularly in upper
abdominal wall incisions.

1. Begin probing as for PEC blocks and keep on sliding
probe laterally and caudally to reach the mid-axillary
line at 5th rib level
2. Identify Serratus Anterior and Latissimus Dorsi
muscles and the myo-fascial plane between these
muscles
3. Two potential spaces in the chest wall at the axillary
level (Blanco et al): The first potential space is above
Serratus Anterior (fig. 5) and second one is below
Serratus Anterior (fig. 6).

Fig 4 : Probe position for Serratus Anterior Block

4. The latissimus dorsi (superficial and posterior), teres
major (superior) and serratus muscles (deep and
inferior) can be identified by ultrasound overlying the
fifth rib.
5. By moving probe into the midaxillary line, the serratus
plane is more superficial and easier to identify, making
it a much simpler block.
6. Thoracodorsal artery is used as an extra reference
point, which aids in the identification of the plane
superficial to the serratus muscle.
7. The needle is introduced in-plane with respect to the
ultrasound probe from supero-anterior to posteroinferior.
8. Deposit LA in fascial plane between Latissimus Dorsi
and Serratus Anterior using in-plane needle insertion
method (Blanco et al); LA deposited below Serratus
Anterior (Fajardo's description).

Fig 5 : The Serratus Anterior Plane is found in close relation to
the Thoracodorsal Artery. (Classical description by Blanco et
al). The injection is done in the plane which is between the
lattisimus dorsi and the serratus anterior muscle.

9. The success of blockade of the long thoracic and
thoracodorsal nerves improves with serratus anterior
plane block.
10. Observation by Blanco et al:
a. Dermatomal paraesthesia from T2 to T9 and
numbness could be achieved with this technique.
b. Mean duration of motor block was observed to be
more when drug was deposited superficial to
Serratus Anterior.
c. The area of sensory loss to pinprick was consistent
whether the injection was superficial or deep
underneath the muscle.
d. A tendency for spread into the more posterior
compartment after the superficial injection was
observed.
AORA NEWS LETTER

Fig 6: Variant of the Serratus Plane Block where drug
deposition is done under the serratus anterior muscle. Note
that the needle is parked on the rib for easy delineation of the
plane by hydrodissection.

11

CONCLUSION
PECS and Serratus plane blocks are peripheral superficial
chest wall blocks that have the capability of providing
significant analgesia for superficial procedures, especially
breast surgeries. Being distant from central neuraxis, it
avoids sympathectomy and complications associated with

such procedures. Pectoral muscles along with serratus anterior
are easily identifiable structures and with apt knowledge of
anatomy and ultrasound skills, these blocks can easily be
implemented into practice.

REFERENCES:
1. Ghada Mohammad Nabih Bashandy, MD, and Dina Nabil Abbas, MD. Pectoral Nerves I and II Blocks in Multimodal Analgesia for
Breast Cancer Surgery: A Randomized Clinical Trial. Regional Anesthesia and Pain Medicine. Volume 40, Number 1, January-February
2015. 68-74.
2. Blanco R. The 'pecs block': a novel technique for providing analgesia after breast surgery. Anesthesia. 2011 Sep 66(9):847-8.
3. Tighe SQ, Karmakar MK. Serratus plane block: do we need to learn another technique for thoracic wall blockade 2013 68(11):
1103-6.
4. Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus plane block: a novel ultrasound guided thoracic wall nerve block.
2013 68(11):1107-13.

12

AORA NEWS LETTER

Dr Harshal Wagh

THE INTERCOSTAL NERVE BLOCK – RELEVANT
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ANATOMY AND THE USG GUIDED TECHNIQUE

Introduction
The intercostal nerve block is a technique of producing
somatosensory and motor blockade on the chest and
abdominal wall. This technique can be used for pain
control in thoracotomy, mastectomy and rib fractures.
Lower intercostal nerve blocks may also be used for pain
relief for upper abdominal surgeries.
Relevant Anatomy
Intercostal nerves are the anterior rami of the first 11
thoracic spinal nerves (the anterior ramus of the 12th
thoracic nerve lies in the abdomen as the subcostal nerve).
Course of intercostal nerves:
Each intercostal nerve enters the corresponding
intercostal space between the posterior intercostal
membrane and the parietal pleura. The nerve then moves
forwards with the intercostal vessels in the subcostal
groove of the corresponding rib between the innermost
intercostal and internal intercostal muscles. The first six
intercostal nerves give branches and terminate within
their respective intercostal spaces. The seventh, eighth
and ninth leave their intercostal spaces anteriorly (after
innervating the structures within) and pass to the anterior
abdominal wall. The tenth and eleventh ribs pass directly
into the abdominal wall because of the fact that the
corresponding ribs are floating.
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Collateral branch: It runs parallel to the main nerve on the
upper border of the rib below.
Lateral cutaneous branch: It innervates the skin on the side of
the thoracic wall by dividing into anterior and posterior
branches.
Anterior cutaneous branch: It is the terminal portion of the
intercostal nerves and innervates the skin near the midline of
chest by dividing into medial and lateral branches.
Muscular branches: All the muscles of the intercostal spaces
are innervated by the various muscular braches of intercostal
nerves.
Pleural branches: These are sensory branches that go to the
parietal pleura.
Peritoneal sensory branches: These are similar to the pleural
sensory branches but arise from the lower intercostal nerves
because the lower intercostal spaces are more related to the
peritoneum that to parietal pleura.
First intercostal nerve: It is joined to the brachial plexus
through a branch, which is equivalent to the lateral cutaneous
branches of remaining intercostal nerves. Another exception
with the first intercostal nerve is that there is no anterior
cutaneous branch.
Second intercostal nerve: It is joined to the medial cutaneuos
nerve of the arm by a branch called the intercostobrachial
nerve. This branch is equivalent to the lateral cutaneuos
branch of the remaining nerves. In this way the second
intercostal nerve supplies not only the second intercostal
space, but also the skin of the armpit and the upper medial side
of the arm.
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Rami communicantes: These connect the intercostal nerves to
a ganglion of sympathetic trunk that lies adjacent to the
vertebral column on both sides.
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Each intercostal nerve gives several branches that
are elaborated below;
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Intercostal Arteries, Nerves and Vein
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Intercostal block
An Intercostal block produces discrete band-like segmental
anesthesia in the chosen levels. The beneficial effect of
intercostal blockade on respiratory function following thoracic
or upper abdominal surgery, or following chest wall trauma is
well known. Although similar in many ways to the
Internal
paravertebral
block, intercostal blocks are generally simpler to
thoracic artery
and vein
perform because the osseous landmarks are more readily
Anterior
palpable. However, the risks of pneumothorax and local
cutaneous
anesthetic
systemic toxicity are present, and care must be
branches of
intercostal
taken
to
prevent
these potentially serious complications.
nerve
Intercostal blocks can be more challenging to perform above
Anterior
perforating the level of T7 because the scapula prevents access to the ribs.
branches of
Although an intercostal block is an excellent choice for
intercostal
vessels
analgesic purposes, it is often inadequate for complete surgical
anesthesia.
Intercostal blockade results in the spread of local anesthetic
along the intercostal sulcus underneath the parietal pleura,
leading to ipsilateral anesthesia of the blocked intercostal
level. A larger volume of local anesthetic or more medial
injection may result in backtracking of local anesthetic into the
paravertebral space.

Cadaveric dissection showing the neurovascular bundle
on the inferior surface of the corresponding rib

Pattern of innervation of intercostal nerves:
Excluding the exceptions stated above, there is a general
pattern of innervations of intercostal nerves. T1 to T6
intercostal nerves supply the following structures related
to respective intercostal spaces:
l
Skin
l
Parietal pleura
l
Intercostal muscles
l
serratus posterior muscles

T7 to T11 intercostal nerves supply the following
structures:
l
Skin
l
Parietal peritoneum
l
Anterior abdominal muscles including the external
oblique, internal oblique, transversus abdominis and
rectus abdominis muscles.

The performance of intercostal blocks is associated with
relatively minor patient discomfort, although needle contact
with the periosteum can be uncomfortable. Anxiolysis with a
benzodiazepine ie. Midazolam (0.5-2mg) along with a small
dose of an opioid ie. fentanyl (50-75 µg) just before beginning
the block procedure is usually adequate to decrease the
discomfort. Excessive sedation should be avoided because
positioning becomes difficult when patients cannot keep their
balance in a sitting position. The first sign of successful
blockade is the loss of pinprick sensation at the dermatomal
distribution of the nerve being blocked.
Monitoring with Ecg, NIBP and Pulse oximetry is desirable.
Description of the Ultrasound Technique
An intercostal block can be performed with the patient in the
sitting, lateral decubitus, or prone position.
The intercostal nerve can be readily blocked at the angle of the
rib just lateral to the sacrospinalis muscle group. Patients who
are prone are best positioned for the block by placing a pillow
under the abdomen and with the arms hanging down from the
sides of the bed. This rotates the scapulae laterally and permits
access to the angles of the rib above the level of T7.
The chest wall is best imaged in a coronal (vertical) plane about
5cm lateral to the spinous process to visualize the intercostal
space in the short axis view. The relevant intercostal space is
visualized by using a 6-13 MHz linear transducer. The ribs
appear as dense dark oval structures with a bright surface
(periosteum). The pleura and lungs are visualized deep to the
intercostal space between the echo shadows.
The parietal pleura appears in between the ribs as a glistening
white hyperechoic structure sliding with respiration.
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The needle is passed in plane to the ultrasound beam till
the needle tip penetrates the internal intercostal
membrane. The drug is deposited between the innermost
and inner intercostals muscles with the end point of the
injection being the downward displacement of the pleura.

USG picture of Needle position for an Intercostal Block
CO-costal shadow
PL-parietal pleura

Drug Dosage-2 -5 ml of LA can be injected at each level
keeping in mind toxic level of the LA if multiple levels are to
be blocked.

Ex-External intercostal muscle
In-Internal intercostal muscle
INM-Innermost intercostal muscle

Parietal
pleura

Rib
Innermost Internal External
intercostal intercostalintercostal
muscle
muscle muscle

Vein
Nerve
Artery

Schematic diagram of needle placement near intercostal
neurovascular bundle.

Suggested Reading
1. Musculoskeletal Ultrasound for regional anesthesia and pain medicine 2nd edition. Dr. Manoj Karmakar.
2. Murphy DF: Continuous intercostal nerve blockade for pain relief following cholecystectomy. Br J Anesth 1983; 55:521.
3. Moore DC, Bridenbaugh LD: Pneumothorax: Its incidence following intercostal nerve block. JAMA 1960; 174:842.
4. Cory PC, Mulroy MF: Postoperative respiratory failure following intercostal block. Anesthesiology 1981; 54:418.
5. Textbook of pain management. Dr.Murlidhar Joshi.
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THE PARAVERTEBRAL BLOCK

HISTORY
Paravertebral nerve blockade (PVB) is a technique that was
first described in 1905 by Hugo Sellheim. Kappis described
posterior approaches to the lower seven cervical nerves
for the purposes of cervical and brachial plexus block.
Kappis also described the method of paravertebral block
of the thoracic nerves and the first four lumbar nerves. It
was initially used as an alternative to spinal anesthesia to
minimize the cardiovascular and respiratory effects of
central neuraxial block. After its initial popularity, TPVB
was neglected until 1979, when Eason and Wyatt's work
rekindled interest on TPVB by describing a catheter
technique.
Paravertebral blockade (PVB) is achieved by placement of
local anesthetic around the nerve bundles as they arise
from their corresponding intervertebral foramina. PVB is
often used without prefix to refer to thoracic PVB (TPVB). It
should be noted that cervical stellate ganglion block),
lumbar paravertebral blocks and lumbar plexus blocks are
also types of PVB. For clarity a spinal level should be stated
when describing the block, as the anatomy will obviously
differ.

Fig. 1. Schematic representation of TPVS

ANATOMY
The paravertebral space can be difficult to understand. It is
contained within the extrapleural space, or cavity
extending from T1- T12. Confusingly, literature reviewing
paravertebral techniques refers to the paravertebral space
as extrapleural, intercostal, peridural and interpleural. The
thoracic paravertebral space (TPVS) is a wedge-shaped
space that lies on either side of the vertebral column.
Fig. 2. Sonoanatomy of TPVS

Borders
Posteriorly: The superior costotransverse ligament, heads
of the ribs, thoracic vertebrae, and transverse process.
Anterolateral: Parietal pleura.
Base: The vertebral column, intervertebral discs, and
intervertebral foraminae and its contents
Apex: It is continuous, with the intercostal space lateral to
the tips of the transverse processes.
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Interposed between the parietal pleura and the superior
costotransverse ligament is a fibroelastic structure, the
endothoracic fascia, which is the deep fascia of the thorax and
lines the inside of the thoracic cage. In the paravertebral
location, the endothoracic fascia is closely applied to the ribs
and fuses medially with the periosteum at the midpoint of the
vertebral body. Caudally, it is continuous with the transversalis
fascia of the abdominal cavity. An intervening layer of loose
connective tissue, the "subserous fascia," is found between
the parietal pleura and the endothoracic fascia. The
endothoracic fascia thus divides the TPVS into two potential
fascial compartments, the anterior "extrapleural paravertebral
compartment" and the posterior "subendothoracic
paravertebral compartment". The endothoracic fascia may
affect the pattern of spread of local anesthetic during TPVB.
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Endothoracic fascia
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Innermost intercostal
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within the medial aspect of the TPVS. The larger ventral
portion passes through loose areolar tissue and exits the TPVS
via the corresponding intercostal space. The sympathetic chain
lies on the neck of the ribs lateral to the heads and anterior to
the intercostal bundles. Nociceptive pathways are diverse and
multiple and include fibers passing through the sympathetic
chain. Blockade of the chain is therefore essential for effective
analgesia.
INDICATIONS

External intercostal
Internal intercostal
muscle
membrane (continuous with superior
costrotransverse ligament medially

Dorsal
ramus

Ventral ramus
(continuous
with intercostal
nerve laterally)

Fig 3 Cross section of TPVS
Radiographic studies have demonstrated that if the
anesthetic is deposited in the anterior compartment, a
multisegmental longitudinal spread typically results,
whereas injection into the posterior compartment will
more likely result in a cloud-like spread with limited
distribution to paravertebral spaces above and below the
injection site. The use of the peripheral nerve stimulator to
more accurately place the needle in the anterior
compartment can reduce the number of paravertebral
injections needed.
COMMUNICATIONS
The TPVS is continuous from T1 to T12. For descriptive
purposes the space is split into dermatomes and each
segment of the paravertebral space is said to be limited
superiorly and inferiorly by the heads of the corresponding
ribs. The cervical and thoracic paravertebral spaces are
directly continuous with one another. There are conflicting
contrast studies in cadavers with regards a communication
between the thoracic and lumbar PVS. Clinically lumbar
plexus block is rarely seen following lower TPVB. The TPVS
communicates medially with the epidural space via the
intervertebral foramina and laterally with the intercostal
spaces. The prevertebral fascia lies anterior to the
vertebral bodies and can provide a conduit to the
contralateral TPVS for local anesthetic but this is unusual.

TPVB is mostly used in unilateral surgeries, although can be
placed bilaterally. May be used as a sole anesthetic technique
in certain procedures.
Thoracic surgeries
l
Open thoracotomy
l
Video assisted thoracoscopic surgery (VATS)
l
Breast surgery including axillary dissection
l
Minimally invasive cardiac surgery
Abdominal surgeries
l
Upper abdominal Midline incisions require b/l TPVB
l
Lower abdominal incisions often require additional upper
lumbar PVB.
l
Renal surgery
l
Open and laparoscopic Cholecystectomy, Appendicectomy
l
Inguinal Hernia repair
Pain management
l
Post herpetic neuralgia
l
Post thoracotomy chronic pain
l
Fractured ribs
l
Pain from mesothelioma
l
Analgesia for Liver capsular trauma
Others
l
Therapeutic control of hyperhidrosis
l
SVT
CONTRAINDICATIONS
Absolute
l
Patient Refusal

CONTENTS

l
Coagulopathies

The TPVS contains fatty tissue, within which lies the
intercostal (spinal) nerve, the dorsal ramus, the intercostal
vessels, the rami communicantes, and, anteriorly, the
sympathetic chain. The nerve root passes through its
respective intervertebral foramen to enter the medial
aspect of the TPVS. There is no fascial sheath covering the
nerve as it emerges as a loose bundle of neurons. This
anatomy enhances local anesthetic contact and facilitates
dense nerve blockade when a small volume of local
anesthetic is introduced into the space. Each root projects
a somatic dorsal ramus and a ramus communicantes

Relative
l
Local infection cellulitis, abscess
l
Previous ipsilateral thoracic surgery
l
Total pleurectomy
l
Localised tumor
l
Empyema
l
Abnormal thoracic anatomy
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ADVANTAGES OF THE PARAVERTEBRAL BLOCK

Hemodynamic stability
l

Dense sensory, motor, and sympathetic nerve block.
l

l
Preservation of pulmonary function
l
Preservation of lower-extremity motor strength

l
Unilateral or bilateral segmental block.

l
Preservation of bladder function

l
Wide application for various surgical procedures.

TECHNIQUE

l
Decreased stress response to surgery

An informed consent is mandatory. Standard monitoring with
i.v. access should be established. The block performed in an
area where full resuscitation facilities and a trained assistant
are available. Full aseptic precautions should be taken when
preparing for the block.

l
Postoperative analgesia equivocal to epidural
l
Low postoperative opioid requirements
l
Decreased opioid-related side effects.

Surgical procedure

Levels to be blocked

Thoracotomy/ Thoracoscopy

T4-T9

Rib fractures

Extending from one level above and below the fracture.

Cardiac surgery

T2-T6 bilaterally

Mastectomy, breast surgery

T2-T6

Mastectomy with axillary dissection

T1-T6 with superficial cervical plexus block

Breast biopsy

Level of lesion with one level above and below

Inguinal hernia repair

T10-L2

Umbilical hernia repair

T9-T11 bilaterally

Incisional hernia repair

According to level of repair

Ileostomy closure/ Nephrectomy

T8-T12

Cholecystectomy

T6-T10

Appendectomy

T10-T12

Adjunct for shoulder surgery

T1-T2

Adjunct for hip surgery

T11-T12 with lumbar plexus block ± Para sacral sciatic block

Bone marrow aspiration

T11-L2 bilaterally

Iliac crest bone harvesting

T11-L1

LANDMARK TECHNIQUE
The patient is placed sitting upright with the neck and back
flexed and the shoulders relaxed forward. The spinous
process of each level planned for the block is palpated and
marked at its superior aspect. From the midpoint of each
spinous process, the needle entry site is marked 2.5 cm
laterally.

Fig. 4: Surface landmarks for Paravertebral space
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Under strict aseptic precautions and under local anesthesia, a
18 G Tuohy needle is introduced through the skin in the sagittal
plane till it comes in contact with the parasagittal plane at
about 2- 5 cms deep depending on the built of the patient.
Redirect the needle either cephalad or caudad till the
transverse process is encountered. Once the needle is in
contact with transverse process walk off the tip of the needle
from the transverse process to feel a distinct "pop" at no more
than 1 cm depth. The pop indicates that the needle tip has that
the needle tip has penetrated the superior costotransverse
ligament. After negative aspiration for blood and air 3-5 ml of
local anesthetic is infiltrated at each level. A catheter can also
be threaded at the desired level and continuous infiltration of
local anesthetic be given.
A nerve stimulation method to the landmark technique has
also been described. The paravertebral space is recognized as
above, using a stimulating needle. Once the needle has
advanced through the superior costotransverse ligament, an
intercostal muscle twitch will typically be seen. The patient can
often confirm the contraction of his or her chest wall. Gently
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manipulate the needle tip to continue to view this twitch
as the stimulator current is decreased to approximately 0.8
mA. The needle tip should now be within the ventral
compartment of the paravertebral space and beyond the
endothoracic fascia. The local anesthetic is injected as
above. The stimulation technique provides a more
objective indication of correct needle placement within
the space.

Fig. 5: In-plane needle insertion technique.

DESCRIPTION OF THE ULTRASOUND TECHNIQUE
Patient can be supine, sitting or lateral decubitus (site to be
blocked placed superiorly). After skin and transducer
preparation a linear high frequency 10-12 MHz transducer
is placed in a transverse plane just lateral to the spinous
process at the selected thoracic level. The transverse
process and rib are visualized as a hyperechoic line with
acoustic shadowing below it. The transducer is moved
caudad into the intercostal space between adjacent ribs.
The thoracic paravertebral space is seen as a wedgeshaped area demarcated by the sliding hyperechoic lines
of the pleura below and the costotransverse ligament
above and the transverse process medially.
In plane approach - After skin and transducer preparation,
a 22 g short bevel 100 mm needle or a Tuohy needle is
inserted in plane from lateral to medial visualizing the
needle tip through out. A pop is felt as the needle pierces
the costotransverse ligament to lie in the paravertebral
space. As the local anesthetic solution is injected the
pleura is seen to be displaced anteriorly. For continuous
infiltration, a catheter can be placed in the thoracic
paravertebral space.

6: Sagittal (Para median longitudinal) approach

Fig. 7: Out of plane technique for TPVB
Complications
The complications associated with paravertebral block are
pneumothorax, inadvertent vascular puncture, localized
hematoma, epidural puncture, block failure, and local
anesthetic toxicity and nerve injury.
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4. Thoracic Paravertebral Block: Landmark Techniques. Anaesthesia Tutorial Of The Week 224 – 23rd May 2011. Mark Dodd and John
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Overview
Regional anesthetic blocks of the anterior abdominal wall
are useful in providing analgesia for a variety of surgical
procedures. These days, abdominal wall blocks are a key
component of multimodal analgesic regimens for
surgeries of the abdomen in numerous centers. They are
also ideal alternatives in situations where central neuraxial
procedures are difficult or contraindicated.
Blocks such as the ilioinguinal/iliohypogastric nerve block
and the rectus sheath block have been around for over a
century and the landmark technique has been used
extensively by surgeons to augment anesthesia and
analgesia for hernia surgeries. Another popular block, the
Transversus Abdominis Plane (TAP) Block, whose landmark
technique was first described by Rafi in 2001, is a fairly
recent advance.

Despite its mention in literature throughout the last century, it
is clear that the popularity of these blocks have soared with the
advent of ultrasound. The work of Mcdonnel and subsequently
Hebbard in 2007 on ultrasound guided abdominal blocks
coincided with the rise of USGRA in anesthetic practice.
Anatomical Considerations
The anterior abdominal wall consists of a paired muscle at the
middle called the Rectus Abdominis which eventually joins at
the midline. On the lateral aspect of the Rectus lies the three
muscles of the anterior abdominal wall. From superficial to
deep, they are : a) The External Oblique, b) The Internal
Oblique and c) The Transversus Abdominis.

Origin and Insertion of Major Abdominal Muscles
Muscle

Origin

Insertion

Rectus Abdominis

Pubis and the pubic symphysis

Xiphoid process of the sternum and costal cartilages 5-7

External Oblique

Lower 8 ribs

Linea alba, pubic crest & tubercle, anterior superior iliac
spine & anterior half of iliac crest

Internal Oblique

Thoracolumbar fascia, anteri
or 2/3 of the iliac crest, lateral
2/3 of the inguinal ligament

Lower 3 or 4 ribs, linea alba, pubic crest

Transversus Abdominis Lower 6 ribs, thoracolumbar
Linea alba, pubic crest and pecten of the pubis
fascia, anterior 3/4 of the iliac crest,
lateral 1/3 of inguinal ligament
Each of the abdominal muscles are enclosed in their own
sheath. The vertically running Rectus Abdominis muscle
unites at the midline to form the fibrous linea alba. The
muscle is enclosed within an anterior and posterior rectus
sheath. The posterior rectus sheath is limited in its extent
as it travels caudally and is deficient at the level of the
arcuate line (roughly 1/3rd the distance from the
umbilicus to the pubic crest).
The external oblique, internal oblique and the transversus
abdominis muscle are arranged on top of each other in
most areas of the abdomen. Between the internal oblique
and the transversus abdominis muscle lies a plane that
contains the anterior rami of the lower 6 thoracic nerves
(T7 - T12) as well as the first lumbar nerve (L1).
The lower thoracic nerves enter into this plane at the
costal margins, branching and travelling towards the
midline. They exit this plane by entering between the
aponeurosis of the internal oblique and transversus
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abdominis muscle. They subsequently approach the midline by
lying between the rectus abdominis muscle and the posterior
rectus sheath. The nerves finally pierce the belly of the rectus
near the middle and become cutaneous. These nerves supply
specific dermatomes and myotomes in a descending manner
as depicted on commonly available dermatome charts. For
example, the area above the umbilicus is supplied by the T8 &
T9 nerves. The umbilicus is supplied by the T10 nerve and so
forth.
The L1 nerve travels more inferiorly towards the inguinal
region where it pierces the internal and external oblique
muscles and subsequently becomes cutaneous. The L1 nerve
serves as the origin of its two branches, the ilioinguinal and the
iliohypogastric nerve.
These nerves supply the skin and muscles of the anterior
abdominal wall up to the parietal peritoneum. It is important
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to note that these nerves do not supply any of the
abdominal viscera.

11th intercostal nerves are targeted. These run in between the
internal oblique and transversus abdominis muscles and
eventually penetrate the posterior wall of the rectus
abdominis muscle and end in an anterior cutaneous branch
supplying the skin.
INDICATIONS
This block is exclusively used for analgesia along the midline of
the abdomen. It provides dense analgesia from the xiphoid
process to the arcuate line. Therefore, it is most commonly
used for umbilical hernia repair and laparoscopy, but may also
be used for more extensive procedures like midline
laparotomies.

Fig. 1 - Abdominal Musculature : (left) The Rectus
Abdominis and the External Oblique are the two
superficial muscles of the anterior abdomen. (Right) The
superficial muscles have been reflected showing the
Internal Oblique and the Transversus Abdominis. The
lineaalba is seen in the midline. (Images from Zygote
Body)

ULTRASOUND ANATOMY & BLOCK DETAILS

Fig. 3 - Sonoanatomy of the Rectus Abdominis muscle.
Fig. 2- Sonological panorama of the musculature of the
abdominal wall as compared to a CT Slice of the
abdomen. (CT Image from the Visible Human Project).
SPECIFIC BLOCKS AND THEIR TECHNIQUES
The success and choice of abdominal wall blocks rely on
sound knowledge of the nerve supply of the area that
needs to be blocked, as well as precise technical execution.
RECTUS SHEATH BLOCK
The rectus sheath block was initially described in 1899 as
an abdominal field block by Schleich. In 1996 Ferguson et
al evolved the technique into a single injection process
which was useful in paediatric umbilical hernia surgery.
Ultrasound descriptions of this block have been around
since 2006. The terminal branches of the 9th 10th, and
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probe is placed in the midline to identify the linea alba and is
then moved laterally (on either side) to visualize the rectus
muscle. The posterior rectus sheath is identified as a
hyperechoic fascial line just under the belly of the rectus
muscle. Often, two parallel hyperechoic lines are seen below
the muscle. The line closest to the muscle is the posterior
rectus sheath, while the one below it is the fascia transversalis.
Care should be taken to inject the local anesthetic between the
muscle and the posterior rectus sheath.
A volume of 15-20 ml of LA injected on each side is
recommended. The block must be done bilaterally to ensure
midline analgesia.
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Determination of spread of injectate after ultrasound-guided
transversus abdominis plane block: a cadaveric study. Br J
Anesth 2009;102:123-7).

Fig. 6 - Sub costal TAP Block : Schematic interpretation of the
spread of LA in cadavers. The table shows the likely
percentage of nerve involvement after injection. (Data from
Barrington MJ, Ivanusic JJ, Rozen WM, Hebbard P. Spread of
injectate after ultrasound-guided subcostal transversus
abdominis plane block: a cadaveric study. Anesthesia
2009;64:745-50.
Fig. 4 - Status of the rectus abdominis muscle before
(above) and after accurate LA deposition (below).
TRANSVERSUS ABDOMINIS PLANE BLOCK
Rafi's description of a landmark based injection, far lateral,
if not almost posterior on the abdominal wall in 2011, set
the trend for a relatively new concept in abdominal
analgesia. The TAP block is now perhaps one of the most
commonly performed abdominal wall block. The
ultrasound interpretation of the block is quite different
from what Rafi initially described.

INDICATIONS
The TAP block may be used for providing analgesia for a wide
variety of commonly performed abdominal surgeries. Some
examples (but not limited to) are - Large bowel resections,
open/Lap appendicectomies, cesarian section, open/Lap
cholecystectomies, renal transplants and hernia repair.
BLOCK TECHNIQUES

There are two different injection locations for this block.
For analgesia above (and including) the umbilicus, (T10),
the preferred technique is the 'Subcostal TAP Block'. For
analgesia below the umbilicus, the 'Posterior TAP Block" is
preferred.
This rationale is derived from cadaver studies based on the
spread of local anesthetics in cadavers(Barrington/Tran).

Fig. 5. Posterior TAP Block : Schematic interpretation of the
spread of LA in cadavers. The table shows the likely
percentage of nerve involvement after injection. (Data
from Tran TMN, Ivanusic JJ, Hebbard P, Barrington MJ.
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Fig. 7 - Indicative zones for selection of the correct TAP Block.
For supraumblical surgeries (including the umbilicus), select
the 'Subcostal TAP'. For surgeries below the umbilicus, select
the 'Posterior TAP'. In surgeries where the incision is in both
zones, consider the 'Dual Zone TAP'.
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SUBCOSTAL TAP

POSTERIOR TAP BLOCK

The scan is started close to the xiphisternum and the probe
is angled towards the costal margin. It is imperative to
visualize the rectus abdominis muscle in this area. The
disparity in this area is that the transversus abdominis
muscle is seen directly below the rectus. As the probe is
move further lateral, initially the aponeurosis of the
external and internal oblique muscle are seen and
subsequently, the three muscles of the abdominal wall are
seen stacked upon each other.

The ultrasound guided posterior TAP block is an innovation in
itself and is different from the original landmark based block.
Nevertheless, this is a popular and easy to perform block in
most instances.

It is favorable to initiate the injection near the lateral
border of the rectus muscle just above the transversus
abdominis as this opens up the plane easily. Using a long
block needle (100-150 mm), the needle can be directed to
traverse the dissected plane. This would involve moving
the needle further lateral along the costal margin till the
needle tip lies between the internal oblique and the
transversus abdominis muscle. Another alternative is to
move the probe further lateral and perform a second
needle puncture to deposit additional LA.

With the patient in supine position, and using a high frequency
linear ultrasound probe, a systematic scan is initiated from the
umbilicus and the probe is moved laterally. The aponeurosis of
the external oblique, internal oblique and the transversus
abdominis are seen at the lateral edge of the rectus muscle.
The probe is moved further lateral, following the contours of
the abdomen till the lateral end of the transversus abdominis
muscle is seen. The final position of the probe is usually
somewhere around the anterior or mid axillary line, just above
the iliac crest (see fig. 10).

Though there isn't strong evidence on what the optimum
volume for TAP blocks are, 20 ml (volume) of LA is often
used on each side of the abdominal wall. Concentration is
dependent on the body weight of the patient.

Fig 10 - POSTERIOR TAP : Probe position in relation to the
abdomen and needle entry.

Fig.8 : SUBCOSTAL TAP : Initial probe position and
direction.

With the probe placed in the manner depicted, the
appropriate needle entry trajectory tends to be almost 90° to
the anterior abdominal wall. This enables the procedurist to
achieve excellent images of the needle as well as a smooth
entry into the plane. After the needle is inserted past the skin,
it is guided through the external and internal oblique. The
needle enters the transversus abdominis plane with a subtle
'pop'. A small amount of LA or saline is injected to confirm the
appropriate placement of the needle between the internal
oblique and transversus abdominis muscle. Care should be
taken to see that the injectate does not fill intramuscularly.
The block should be performed bilaterally for midline incisions.
20 ml of LA in the permitted concentration on each side is
usually sufficient.

Fig. 9 - SUBCOSTAL TAP :Sonological picture. Note how
the transversus abdominis lies directly under the rectus.
The arrow shows the ideal injection point. EO: External
Oblique
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Both these nerves are essentially branches of the L1 nerve root
and primarily supply the skin and abdominal muscles in the
inguinal region. The nerves pierce the transversus abdominis
muscle just superomedial to the anterior superior iliac spine
and lie in the transversus abdominis plane. The nerves are
usually accompanied by a branch of the deep circumflex iliac
artery.
The ilioinguinal nerve also innervates the inguinal hernia sac,
the medial aspect of the thigh and the anterior scrotum. In
females, it supplies the labia.
INDICATIONS
Inguinal hernia surgery, pfannenstiel incisions.
Fig. 11 - POSTERIOR TAP :Sonological picture.
TECHNIQUE
With the patient in supine position, the edge of the high
frequency linear ultrasound probe is placed on the anterior
superior iliac spine of the side that requires the regional block.
The probe may need to be adjusted significantly to obtain a
clear view of the nerves. Practitioners familiar with the TAP
block should note that the nerves lie in the same plane.
However, due to its peripheral attachments, the external
oblique muscle may appear very thin in this area.

Fig 12 - POSTERIOR TAP : Initial injection into the plane.
DUAL ZONE TAP
Dual zone TAP block is the term used when both subcostal
as well as posterior TAP blocks are performed to provide
analgesia for large incisions that may extend from the
upper to lower abdomen. Both blocks may be given
separately. In smaller patients a single needle entry point
may be used starting from the subcostal area. A long
needle (usually 150 mm) is guided along the costal margin
and into the posterior TAP territory with careful
hydrodissection as it passes through the plane.

The nerves are seen as hyperechoic structures, usually
accompanied by a branch of the deep circumflex iliac artery,
that may be visualized by using the color mode on the
ultrasound machine.
The block may be performed in plane or out of plane. 5-10 ml of
LA is sufficient to provide anesthesia/analgesia.

ILIOINGUINAL/ILIOHYPOGASTRIC NERVE BLOCK
Regional blockade of the ilioinguinal and iliohypogastric
nerves in the abdomen can provide good analgesia for
surgeries performed in the inguinal region.

Fig. 13 - ILIOINGUINAL/ILIOHYPOGASTRIC NERVE BLOCK :
Nerve components are depicted by the arrow.
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This interfascial plane block was first described by Rafael
Blanco at the ESRA congress in Valencia, Spain, and at the
AAGBI meeting in Exeter, England, both in 2007. Unlike the
TAP, this block is performed, with ultrasound guidance,
posterior to the mid-axillary line. This block generated
tremendous interest due to the belief that drug spread
rostrally to the thoracic paravertebral space, thereby,
potentially offering visceral analgesia in addition to
somatic analgesia, for abdominal surgeries. Subsequent
work by Carney et al in 2011, by MRI scans in human
volunteers, and by Bernhard Morrigl et al in 2017, by
cadaveric dissections, confirmed spread of injectate to the
thoracic paravertebral space.

THE QUADRATUS LUMBORUM BLOCK

Thoracolumbar Fascia
The TLF is a complex of fascial and aponeurotic tissue that
invests muscles of the lower back. TLF achieves the following
purposes :
l
Stabilize the lumbosacral spine
l
Serve as a conduit to the thoracic paravertebral space (TPV)
l
Has a rich network of sympathetic fibres and
mechanoreceptors, blockade of which potentiates the
analgesia
The TLF is divided into three layers :

Quadratus Lumborum Anatomy
The quadratus lumborum muscle takes origin from the
inner rim of the iliac crest and attaches to the transverse
processes of L1-L4 and to the lower border of 12th rib.

Fig.1 : Illustration of the origin and insertion of the
quadratus lumborum muscle
The QL muscle is closely associated with the psoas muscle,
and both these muscles ascend posterior to the
diaphragm to gain attachment within the thoracic cage.

Fig. 3
1. Psoas Muscle,
2. External Oblique
3. Internal Oblique
4. Transversalis Fascia
5. Transversus Abdominis
6. Renal Fascia
7. Anterior Thoracolumbar Fascia
8. Quadratus Lumborum
9. Latissimus Dorsi
10.Lumbar Interfascial Triangle (LIFT)
11.Middle Thoracolumbar Fascia
12.Erector Spinae Muscle
13.Posterior Thoracolumbar Fascia
Anterior
l

Fig.2:1) Diaphragm, 2) Endothoracic Fascia,
3) Transversalis Fascia, 4) Quadratus Lumborum,
5) Psoas Muscle
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Layerlies anterior to the QL muscle, and blends
medially with fascia covering psoas muscle, and laterally
with the transversalis fascia.
l
Middle Layerlies posterior to the QL muscle, attaches
medially to the transverse process, and separates the QL
muscle from the erector spinae and latissimus dorsi
muscles. At the lateral border, the lumbar inter fascial
traingle(LIFT) is said to exist and is targeted while
performing the QL II block.
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Posterior
l

Layer is the thickest of the three layers and
attaches medially to the tips of the spinous process,
therefore, is in continuation with interspinous
ligaments.

Approaches to Quadratus LumborumBlocks :

Intramuscular QL Block : Described by Murouchi and
colleagues from Japan in 2016. Injection is within the QL
muscle. Mechanism of action with this approach is yet unclear.
Currently, there is no literature comparing the various
approaches, and recommendations with regard to ideal needle
tip position, spread of drug and efficacy of block, are
unavailable.
Spread of drug to the thoracic paravertebral space (TPV) occurs
dorsal to the diaphragm, posterior to the medial and lateral
arcuate ligaments, and possibly, the aortic hiatus. The study by
Bernhard Morrigl in 2017 establishes that neither the lumbar
plexus nor the femoral nerve are affected. This finding has
clinical relevance for postoperative analgesia following
abdominal surgery without compromising on patient mobility.
Requisites for QL Block
Patient Position :
QL I & QL II blocks may be performed with patient in supine
position. A folded sheet under the flank is helpful.

Fig. 4. Site for 1) QL I Block , 2) QL II Block 3) Transmuscular
QL block 4) Spinal Nerve 5) Branch of the lumbar artery.

Transmuscular QL block is performed with patient in lateral
position with the side of block up.

QL I Block: Also called the lateral QL block. Injection of drug
is at lateral border of QL at junction of QL and transversalis
fascia.

Transducer :

QL II Block : Also called posterior QL block. Injection of
drug is posterior to the QL targeting the lumbar interfascial
triangle (LIFT).
Transmuscular QL Block : Also called QL III block.
Described by BØrglum and colleagues in 2013 wherein a
curved, low frequency probe is placed just proximal to the
iliac crest and the needle is advanced through the erector
spinae and QL muscles to rest in the plane between QL and
psoas muscles.
A variant of the above approach is the paramedian sagittal
oblique (subcostal) approach. The curved, low frequency
probe,in sagittal plane,is placed at the level of L2 spinous
process, and tilted medially , 3 cms lateral to the midline.
Drug is deposited by passing the needle in a cranial
direction through latissimus dorsi and QL muscles while
ensuring that the needle does not overshoot the
transversalis fascial plane and cause injury to the kidney.

Fig. 5. 1) Curved Probe in Sagittal Plane 2) Latissimus
Dorsi 3) Quadratus Lumborum 4) Transversalis Fascia 5)
Subendothoracic Space
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A high frequency transducer suffices for QL I & QL II blocks.
Transmuscular block is performed with a low frequency,
curved probe. The same probe is utilized for the subcostal
approach also. It is my preference to perform transmuscular QL
block with patient in lateral position, and a curved probe
placed in transverse plane just proximal to the iliac crest to
identify the "shamrock" sign as described by BØrglum et al.
Needle :
A 100 mm insulated needle, or an epidural needle, especially
for continuous blocks. The needle is introduced in plane with
the ultrasound beam and effort made to identify tip of needle
always, either by direct visualization, or by surrogate methods
such as hydrodissection, prior to injection.

Pic 6 : Position for QL I and QL II blocks
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Volume of Drug :
Being an interfascial plane block, larger volumes of LA are
required for efficacious block. It is recommended to inject 30
mls of LA, and caution is advocated for bilateral blocks to
ensure maximal dose of LA is not exceeded.

Pic 7 : Position for Transmuscular approach

Pic 9 :Drug Spread in the transmuscular approach
Given the vascularity in the area of block, the potential for
retroperitoneal haematoma, and proximity of kidneys, this
block is not advised in the anticoagulated patient. Guidelines
that apply to neuraxial blocks in patients on anticoagulation
must necessarily apply to QL blocks as well.
Pic 8 :The Shamrock sign

In conclusion, ultrasound guided QL blocksadd another
invaluable dimension to postoperative analgesia following
intraperitoneal and retroperitoneal surgeries and are a viable
alternative, in trained hands, to the ubiquitous thoracic
epidural.
-

Medical illustrations by Mr. Siva Ananthu, Hyderabad
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QUIZ

1) Paravertebral block is used to provide post operative
analgesia in all surgeries except

6) The artery accompanying ilioinguinal nerve is
a) A branch of the deep circumflex iliac artery

a) Open cholecystectomy

b) Inferior epigastric artery

b) Breast augmentation

c)

c)

d) Superficial external pudendal artery.

Hip replacement

Cremastric vessels

d) Umbilical hernia repair
2) The nerves blocked during PEC 1 block are

7) What is true about the original landmark technique of
the TAP block described by Rafi?

a) Medial pectoral nerves.

a) It was a single pop technique

b) Medial and Lateral pectoral nerves.

b) It was a double pop technique

c)

c)

Medial Lateral and Supraclavicular nerves.

d) Lateral pectoral and Long thoracic nerves.
3) These blocks can be used to provide analgesia
following a midline laparotomy, except
a) Epidural
b) B/l Subcostal TAP
c)

B/lIlioinguinalIliohypogastric nerve block

d) B/l Quadratus lumborum block
4) The paravertebral space is not bound by
a) Pleura
b) Costotransverse ligament
c)

Vertebral bodies

d) Great vessels

d) The landmarks were easy to find
8) The intercostal space is located between
a) The ribs and the pleura.
b) External and internal intercostal muscle.
c)

a) Paravertebral nerve block
b) Quadratus lumborum block
c)

Epidural

d) Tranversus abdominis plane block

Internal intercostal and the innermost intercostal
muscle.

d) The innermost intercostal and the tranversusthoracis
muscle.
9) False statement regarding quadratus lumborum is :
a) Originates from iliac crest and inserts in to the
transverse process of L1-4 and 12th rib
b) Is invested by the thoracolumbar fascia
c)

5) The visceral pain can also be effectively addressed by
these except

It was performed over the mid axillary line

Its posterior relation is the psoas muscle.

d) Best visualized at the level of L4 vertebral body
10) The B/L Rectus Sheath block provides somatic analgesia
for all the surgeries below except
a) SILS (single incision laparoscopic surgery) Port
b) LSCS
c)

Laparotomy

d) Umblical hernia repair

Answers
1) c, 2) b, 3) c, 4) d, 5) d, 6) a, 7) a, 8) c, 9) c, 10) b
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