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Introduction

Abstract: Background: The ESP block is a novel ultrasound-guided interfascial technique
serendipitously discovered while treating thoracic neuropathic pain in an adult patient.
This interfascial block is hypothesised to target the ventral - and dorsal rami of spinal
nerves, as the block is performed in a tissue plane deep to the erector spinae muscle. Local
anaesthetic is deposited deep to the erector spinae muscle, yet superficial and lateral to
the tips of the transverse processes. Moreover, the ESP is also adjacent to the plane
between quadratus lumborum and the erector spinae muscles at low thoracic and lumbar
levels, and thus it may have a similar mechanism of action with posterior quadratus
lumborum block. The therapeutic effect of the ESP block is attributed to the craniocaudal
spread of anaesthetic over multiple vertebral levels within the tissue plane. The ESP block
carries a lower risk of clinical complications as the needle is inserted into a tissue plane
that is a safe distance from that of the parietal pleura, neuroaxis and major neurovascular
structures.

Keywords: Erector Spinae Plane Block

The ESP block is a novel ultrasound-guided interfascial technique serendipitously discovered while treating
thoracic neuropathic pain in an adult patient. The first report of the successful use of this procedure was in
2016; the block was used to manage thoracic neuropathic pain in a patient with metastatic disease of the ribs
and rib fractures. This interfascial block is hypothesised to target the ventral - and dorsal rami of spinal nerves,
as the block is performed in a tissue plane deep to the erector spinae muscle (114, Local anaesthetic is deposited
deep to the erector spinae muscle, yet superficial and lateral to the tips of the transverse processes. (1)

Anatomy of Erector Spinae muscle:
It is the main back extensor, it consists of three parts on each side; the iliocostalis, longissimus, and spinalis
muscles. It forms the intermediate layer of intrinsic back muscles. Erector spinae provides resistance that help
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in controlling action of bending forward at the waist, and act as a powerful extensor to promote return to erect
position. (2)
During full flexion (i.e., when touching hands' fingertips to floor), erector spinae are relaxed and strain is borne
entirely by ligaments of back. On reversal of the movement, these muscles are initially inactive, and extension
is initiated by hamstring muscles of thighs and gluteus maximus muscles of buttocks. As a result of this
peculiarity, lifting a load or moving suddenly from a bent-over position is potentially injurious to muscles and
ligaments of back and intervertebral discs. Erector spinae muscles readily go into painful spasms following
injury to back structures (3)
The anatomy of each part is:

a. [Iliocostalis:
The most lateral muscle group of the erector spinae muscle extending from pelvis to neck.
It has 3 portions: lumborum, thoracis, and cervicis.
Its origin is: iliac crests (lumborum portion); inferior 6 ribs (thoracis portion); ribs 3 to 6 (cervicis portion).
Its insertion is in the angles of the ribs (lumborum and thoracis portions); transverse processes of cervical
vertebrae C6-C4 (cervicis portion).
Its action is: Extending and laterally flex the vertebral column, maintain erect posture; acting on one side,
bend vertebral column to same side.
Its nerve supply is: Spinal nerves (dorsal rami). (2)

b. Longissimus
The intermediate tripartite muscle group of the erector spinae muscle, extending by many muscle slips from
lumbar region to the skull, mainly passes between transverse processes of the vertebrae. (2)
It has 3 parts: thoracis, cervicis, and capitis.
Its origin is: transverse processes of lumbar through cervical vertebrae.
Its insertion is: transverse processes of thoracic or cervical vertebrae and to ribs superior to origin as
indicated by name; capitis inserts into mastoid process of the temprol bone
Its action is: thoracis and cervicis parts acting to extend and laterally flex vertebral column; acting on one
side causes lateral flexion. Capitis part extends and rotates the head toward same side (2)
Its nerve supply is: Spinal nerves (dorsal rami).

c. Spinalis
The most medial muscle column of the erector spinae muscle.
It has 2 parts: thoracis and cervicis.
Cervicis usually rudimentary and poorly defined.
Its origin is: spines of upper lumbar (L1,2) and lower thoracic vertebrae (T11,12) in thoracis part. While the
cervicis part form ligamentum nuchae and spine of C7 sometimes T1, 2.
Its insertion is: spines of upper thoracic and cervical vertebrae.
Its action is: Extending vertebral column.
Its nerve supply is: Spinal nerves (dorsal rami) (2)
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Fig (1): Anatomy Of erector spinae muscle (2)

Mechanism of action of erector spinae plane block:

There are now three probable mechanisms in place to induce analgesic ESP injection of local anesthesia (4).
The first is that local anesthetics enter in advance via fenestrations of the connective tissues that cover
neighbouring transverse processes and ribs into the PV and epidural areas that contain vertebral nerves and
dorsal and ventral rams. This "intertransverse tissue complex" consists of numerous components, involving
not just superior cost-transverse ligament, but also the intertransverse ligaments as well as the cost-arum
levator and rotator muscles. The dorsal ram and the accompanying ships cross the barrier and offer at least
one route of injecting the injectate into the photovoltaic space from whence it may laterally expand to the
intercostal and medial space. This is seen in both fresh and living individuals in magnetic resonance imaging
(5).

The second, the dorsal rami are blocked as they ascend through the lake of local anesthetic deposited in the
ESP (6).

Thirdly, since the ESP is sideways to the earth and is superficial to both ribs and intercostal muscles and deep
to the serratus anterior muscular plane, it may perhaps reach and treat lateral skin nerve branches laterally
inside this plane (7).
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Moreover, the ESP is also adjacent to the plane between quadratus lumborum and the erector spinae muscles
atlow thoracic and lumbar levels, and thus it may have a similar mechanism of action with posterior quadratus
lumborum block (8).

Figure (2): Dermatomal analysis of erector spinae plane block (8).
The therapeutic effect of the ESP block is attributed to the craniocaudal spread of anaesthetic over multiple
vertebral levels within the tissue plane (9)
Absorption and diffusion of anaesthetic across intersecting tissue planes also play a role in the extent and
quality of the block. Furthermore, the block has been reported to successfully manage acute and chronic pain
for truncal procedures as it blocks both visceral and somatic pain (4)
There is a hypothesis that the multi-dermatomal sensory block is due to the cranial and caudal spread of the
injected local anesthetic. This spread is aided by the thoracolumbar fascia, which extends across the posterior
thoracic wall and abdomen (4)
the local anesthetic spread extended 3 or 4 levels cranially and caudally from the site of injection. The reported
mechanism of action is the diffusion of the injected local anesthetic through the connective tissues and towards
the spinal nerve roots. (10) A more recent study described the transforaminal and epidural spread of the local
anesthetic during ESP block using MRI. The authors noted that ESP block might be advantageous to other
thoracic interfascial plane blocks because of this spread and the resultant abdominal visceral analgesia (11)

Technique (4):

The ESP block is most often performed between the T5-T7 paraspinal levels, but it can be performed at lower
levels as well. The curvilinear ultrasound transducer should be placed in a cephalocaudal orientation over the
midline of the back at the desired level. The probe should then slowly be moved laterally until the transverse
process is visible. The transverse process requires differentiation from the rib at that level. The transverse
process will be more superficial and wider, while the rib will be deeper and thinner. Upon verification of the
transverse process, the trapezius muscle, rhomboid major muscle (if performing at T5 level or higher), and
erector spinae muscle should be identified superficial to the transverse process. The Tuohy needle should be
inserted superior to the ultrasound probe using an in-plane approach in the cephalad to caudal direction. The
bevel of the Tuohy needle should point posteriorly and inferiorly, and advance under ultrasound guidance
through the trapezius muscle, rhomboid major muscle, and erector spinae muscle and towards the transverse
process; once the needle tip is below the erector spinae muscle, a small bolus of local anesthetic should be given
through the Tuohy needle. The erector spinae muscle should be visualized, separating from the transverse
process. This separation from the transverse process confirms the proper needle position. The local anesthetic
should then be injected in 5 ml increments, with aspiration after every 5 ml to prevent intravascular injection.
Between 20 and 30 ml of 0.25% bupivacaine or 0.5%, ropivacaine should be used.
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Figure (4): Reverse ultrasound anatomy of an ESP block with needle insertion in-plane from a cranial
to caudal direction. The spinal nerve is exiting the paravertebral space with the dorsal ramus branching and
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traveling posterior to innervate the posterior back muscles. TP, transverse process; PVS, paravertebral space.
Cr, cranial, Cd, caudad; A, anterior; P, posterior (8).
Indications (12):
The ESP block can be used to deliver regional analgesia for a wide variety of surgical procedures in the anterior,
posterior, and lateral thoracic and abdominal areas, as well as for the management of acute and chronic pain
syndromes. The vast majority of indications for ESP block have their basis in case reports and anecdotal clinical
experience.
Contraindications (12):

Infection at the site of injection in the paraspinal region or patient refusal, are absolute
contraindications for performing an ESP block.
Anticoagulation may be a relative contraindication to ESP block, although there are no specific guidelines. The
most recent 2018 ASRA consensus statement does not specifically address paraspinal blocks and
anticoagulation.
Complications
Complications are very rare because the site of injection is far from the pleura, major blood vessels, and the
spinal cord. Infection at the needle insertion site, local anesthetic toxicity/allergy, vascular puncture, pleural
puncture, pneumothorax, and failed block are the primary complications. Because of the few published data,
more investigations (e.g., randomized controlled trials, RCTs) are needed to verify the safety, complications
rates, and efficacy of this strategy. A recent evidence-based study, indeed, identified only four RCTs and their
endpoints were heterogeneous. (13)

Advantages and disadvantages
The main appeal of the ESP block is the ease of application. With the aid of ultrasound guidance, bony

landmarks and anatomical structures are easily identifiable (14)

The ease of identification reduces procedure time, as well as the potential for failed blocks. Furthermore, the
entire course of the needle and eventual endpoint can be constantly viewed, allowing the practitioner to avoid
important anatomical structures in the area (15)

The ESP block carries a lower risk of clinical complications as the needle is inserted into a tissue plane thatis a
safe distance from that of the parietal pleura, neuroaxis and major neurovascular structures (16)
Additionally, byallowing the tip of the needle to make contact with the transverse process, it acts as a natural
barrier and further provides a guide to the appropriate depth of insertion in children of different sizes,
contributing to the safety of the block (17)

Since the block has the ability to cover multiple dermatomal levels from a single injection, the block can be
performed at a different vertebral level than the level of the surgical site, thereby avoiding wound dressing or
surgical incision (17)

This block also allows for the use of catheter insertion for intermittent boluses and continuous infusion of
regional anaesthesia (18)

The ESP block is linked to reduced opioid requirement, as there is ongoing analgesic coverage into the post-
operative period Another advantage is that the patient can be positioned in various ways, including prone,
lateral decubitus or leaning forward in a seated position and the recently described dry leaf technique (semi-
lateral position) (6) However, as with most regional blocks, there is a risk of systemic toxicity, for which
authors suggest routinely adding epinephrine when introducing large doses of anaesthesia for this block (18)
Although there haven’t been any reported incidences, put forward a theoretical possibility that the ESP block
may negatively affect the spinal biomechanics and further impact stable, non-displaced vertebral fractures
brought about by muscular relaxation from the block. Furthermore, the ESP block is not contraindicated for
anti-coagulated patients, unlike the epidural block (18)
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Major hepatic surgery usually requires large abdominal incisions for surgical access with special difficulties in
managing postoperative pain, which comprises both visceral and somatic components, the coeliac plexus
provides nerve supply to the majority of HPB structures, whereas the intercostal nerves primarily supply the
somatic component

Providing sufficient analgesia in these patients is crucial to reduce the potential for respiratory complications
and the onset of chronic pain after surgery

Opioid use can worsen postoperative ileus, which is already prevalent in these patients, and the return of
gastrointestinal function is related to the dose and duration of opioids administered. Given the increasing
frequency of hepatic and pancreatic surgeries, it is important to assess and compare alternative analgesic
techniques for this patient population.

Intrathecal morphine (ITM) has been evidenced to provide efficient analgesia in the postoperative period The
risks, however, are postoperative nausea and vomiting, pruritus, and of utmost importance, the possibility of
delayed respiratory depression

The emergence of innovative regional anesthesia techniques offers the possibility of utilizing lower-risk
methods as an alternative to ITM that can provide good-quality analgesia, improve patient outcomes, and
produce fewer adverse effects One such technique is the Erector Spinae Plane Block (ESPB), which has been
previously described by Forero etal. (2) for control of chronic thoracic pain. This block has been used in diverse
acute pain conditions, such as fractured ribs and bariatric surgery Studies propose that administering the block
to the lower thoracic level (T7-T9) can offer a combined visceral and somatic analgesia for upper abdominal
surgery

Performing ESPB on patients is relatively simple, and it can be carried out with little or no sedation in the
preoperative holding area. The in-plane ultrasound-guided technique is the most commonly used method for
performing the ESPB. This block involves insertion of a needle in the facial plane between the erector spinae
muscles and the thoracic transverse processes where the local anesthetic is administered. The local anesthetic
extends in both caudal and cephalic directions blocking the dorsal and ventral rami of the thoracic and
abdominal spinal nerves. This results in a sensory block that spans multiple dermatomes of the anterior,
posterior, and lateral thoracic and abdominal walls.
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