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Summary

The erector spinae plane block (ESPB) is one of seven ‘Plan A’ blocks proposed by Regional Anaesthesia UK, covering the

key areas of commonly encountered surgeries and acute pain. Unlike the other six blocks, the ESPB can be performed at

all levels of the spine and provides analgesia to most regions of the body, leading to the argument that the ESPB is the

ultimate Plan A block. Current studies show a high level of evidence supporting use in thoracoabdominal surgery but a

lack of benefit in upper and lower limb surgery compared with local infiltration and other Plan A blocks. Thus, there is

insufficient evidence to support the claim that the erector spinae plane block is the ultimate Plan A block.
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The erector spinae plane block (ESPB) was first described by

Forero and colleagues1 in 2016 for two patients with rib-related

neuropathic pain. The ESPB involves injection of local anaes-

thetic in the erector spinae fascial plane, superficial to the tip of

the transverse process of the vertebra and deep to the erector

spinae muscle (Fig 1). The ESPB has been unparalleled in its

popularity and number of publications in regional anaesthesia

literature.Oneof thegreatestmeasuresof successof theESPB is

its inclusion as one of the seven ‘Plan A’ blocks. The ESPB was

included for its coverageof the thoracic region.Theother PlanA

blocks and their indications include the interscalene block for

shoulder surgery, the axillary block for upper limb surgery

below the shoulder, the rectus sheath block for midline

abdominal surgery, the femoral nerve block for thigh surgery,
For Permissions, please email: permissions@elsevier.com
the adductor canal block for ambulatory knee surgery, and the

sciatic nerve block for surgery below the knee. Unlike the other

six blocks that are limited to specific anatomical locations, the

ESPB can be performed at all levels of the spine and provide

analgesia to most regions of the body, making the argument

that the ESPB is perhaps the ultimate Plan A block.

The Plan A block concept was an expert opinion piece first

proposed by Turbitt and colleagues2 in 2020 and has subse-

quently been endorsed by the Regional Anaesthesia UK,

designating seven regional blocks covering the anatomical lo-

cations commonly encountered in surgery and acute pain. The

aim was to promote competence in a small number of nerve

blocks that would integrate regional anaesthesia as a core

component of perioperative care and extend its reach to the
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Fig 1. Ultrasound anatomy of the erector spinae plane shown for spinal levels a C6, b T4, c L2, and d sacrum. PVS, paravertebral space; TP,

transverse process.
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greatest number of anaesthetists and thereby patients. The

updated UK Royal College of Anaesthetists curriculum lists

regional anaesthesia as one of its 14 mandatory domains of

training, requiring staff to be able to deliver independently ‘a

range of safe and effective regional anaesthetic techniques to

cover the upper and lower limbs, chest, and abdominal wall’.3

The goal of the Plan A block is to strike a balance between the

range of blocks expected of the ‘non-regional’ anaesthetist and

the issues regarding skill acquisition and fade. The ESPB was a

logical choice as the Plan A block for chest wall analgesia given

its comparably low-risk safety profile and the simplicity of the

block.

Although the ESPB has been defined as a ‘fascial plane

block’, the exactmechanism of action remains unclear, and its

clinical effect is unpredictable. This differs from other Plan A

blocks of the upper and lower limbs, which have known

mechanisms through direct infiltration around defined target

nerves and a highly predictable clinical effect. Hypothesised

explanatory mechanisms for how anaesthetic might spread

have been derived from cadaveric and imaging models, which

demonstrated reliable coverage of the dorsal rami. Extension

towards the ventral rami and paravertebral space is seen

frequently; however, this is non-reproducible, and epidural,

intercostal, and contralateral spread is least consistent.4,5

Micro-CT imaging has demonstrated slits allowing commu-

nication between the retro-superior costotransverse ligament

space and the thoracic paravertebral, intervertebral, costo-

transverse, and erector spinae spaces.6
Whilst the exact mechanism(s) of the ESPB remain elusive,

what is clear is its clinical efficacy. Analgesic coverage from

the back to the axillary midline is reliably produced, with

frequent extension to the anterior chest wall in many,

although not all, patients.7,8 However, differential blockade of

smaller A-delta and C-fibres over larger A-beta fibres could

render cutaneous sensory testing in these studies less reliable.

Complete block failure rates are low at <8% in studies looking

at catheter ESPB performed by both experienced and non-

experienced anaesthetists9 and single expert injection.10

Inconsistency in injectate spread can partially explain the

incidences of variable patchy sensory block. Unpredictable

spread beyond the intended site can also result in unexpected

adverse clinical effects, including motor block,11e14 obtunda-

tion of muscle reflex arcs,15 and precipitous hypotension.13

There is also uncertainty regarding the impact of specific pa-

tient characteristics, such as morbid obesity, age, gender, and

muscle mass, on the distribution of ESPB injectate.

The ESPB has been shown in several meta-analyses of

varying quality, across multiple surgery types, to reduce

postoperative opioid consumption and pain scores for up to 24

h comparedwith placebo or regular systemic analgesia.16e18 In

patients with rib fractures, performing an ESPB within 48 h of

admission decreases respiratory complications and intensive

care length of stay.19

The ESPB is considered a ‘superficial block’ in the latest

joint guideline from the European Society of Anaesthesiology

and Intensive Care and the European Society of Regional
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Anaesthesia and Pain Therapy for regional anaesthesia in

patients on antithrombotic drugs. As such, any haemorrhage

ought to be compressible, and therefore, antithrombotic drug

therapy can be continued.20 This is in contrast to the deeper

paravertebral or epidural blocks, where block-induced

bleeding can be catastrophic. This position on superficial

fascial plane blocks is similarly supported by the American

Society of Regional Anesthesia and Pain Medicine21 and the

Canadian Anesthesiologists’ Society, classifying them as ‘low

risk’ for bleeding complications.22 In a systematic review of

ESPB in adult breast surgery, there was a 2.6% incidence of

pneumothorax in patients who received paravertebral block,

with none in the ESPB group.18 Another systematic review of

RCTs in patients receiving a thoracic ESPB (n¼1904) identified

no cases of pneumothorax, motor block, or local anaesthetic

systemic toxicity.23 Plasma concentrations of levobupivacaine

have been shown to be at least two times below the toxic level

when given as a single-injection ESPB at 2 mg kg�1,24 and up to

20 times below using bupivacaine 2 mg kg�1 with epinephrine

5 mg kg�1.25 ESPB also offers an alternative for patients in

whom hypotension from neuraxial block might be problem-

atic, such as an older patient with trauma and rib fractures.

Perhaps the greatest strength of the ESPB is its simplicity.

The sonoanatomy is easily appreciated with few structures to

learn and identify, particularly in comparison with some other

Plan A blocks. As such, the skill should be easily acquired. As a

fascial plane block, catheter insertion is also more straight-

forward, as tip placement is more forgiving. This provides an

opportunity for skill development that clinicians can then

extend to catheter blocks at other more challenging sites. In a

study of patients undergoing radical mastectomy, trainees

were able to perform successful ESPB in less than half the time

of a paravertebral block.26 In a survey of trainee anaesthetists,

of the seven Plan A blocks, ESPB was the block they felt least

confident performing, with just 10% confident to do so with

remote supervision.27 One can imagine how much less
Table 1 Examples of applications of the erector spinae plane block f

Spinal
region

Surgery type Compar

Cervical Spine28 No block
Forequarter amputation5 None
Shoulder29 Sham bl

Thoracic Breast18 No block
and pe

Thoracic surgery30 No block
interco
anterio

Laparoscopic abdominal surgery31 No block
Open abdominal surgery32 Thoracic
Rib fractures33,34 Thoracic
Cardiac35 Sham bl

Lumbar Lumbar spine36 No block
Hip37 Sham bl
Pelvic38 None

Sacral Anorectal surgery39 None
Urogenital surgery40 None
Gender reassignment surgery41 None

mTLIP, modified thoracolumbar interfascial plane; TAP, transversus abdom
a Erector spinae plane block was inferior to pectoralis nerve block in breast
confident theymight feel being asked to perform deeper, more

advanced thoracoabdominal blocks. Commercially available

simulators are available for ESPB that will hopefully assist with

future training. With more sites along the spine amenable to

ESPB, its range of potential applications and clinical opportu-

nities to perform the block is greater, facilitating skill

retention.

The ESPB has a broad range of clinical applications (Table 1)

and is efficacious, safe, and simple to perform. Its true

mechanism(s) remain a matter of ongoing debate. Neverthe-

less, it has the essential properties to allow it to be performed

by many non-expert regional anaesthetists and so benefit the

greatest number of patients, in keeping with the aspirations of

those who conceptualised the Plan A blocks.

The ESPB is an excellent analgesic option for thor-

acoabdominal surgery as part of a multimodal analgesic

strategy. It has a favourable safety profile and is an obvious

choice for inclusion as a Plan A block. Despite the unrivalled

enthusiasm to extend the use of the ESPB from the cervical to

sacral spine, it can be argued that there is no high-quality

evidence to support it as a replacement for the upper and

lower limb Plan A blocks. To establish the ESPB as the ultimate

Plan A block, there would need to be conclusive evidence that

the ESPB is as good as the alternative Plan A block or at least

better than local infiltration by the surgeon. Additionally, the

ESPB has an uncertain mechanism of action with unpredict-

able sensory and motor blocking profiles that further limit its

suitability as the ultimate Plan A block.

Publications relating to the ESPB have seen exponential

growth like no other topic in regional anaesthesia,42 along

with the rapid expansion of potential indications for its use.

However, this literature explosion carries an elevated risk of

positive reporting bias in relation to successful use and low

complications, as the anaesthetic literature is skewed towards

reporting positive study findings for interventions.43 Although

there has been a rapid rise in case reports, studies, and
or various surgical subspecialties grouped by spinal region.

ator Highest level of evidence
supporting benefit over
no block or as an alternative
to a comparator block

RCT
Case report

ock RCT
, paravertebral block,
ctoralis nerve blocka

Meta-analysis of RCTs

, paravertebral block,
stal block, and serratus
r block

Meta-analysis of RCTs

or TAP block Meta-analysis of RCTs
epidural RCT
epidural and paravertebral RCTs

ock RCT
or mTLIP block Meta-analysis of RCTs

ock RCT
Case report
Case report
Case report
Case report

inis plane.
surgery.
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enthusiasm on social networks regarding the ESPB since it was

first described in 2016,42 there are only a limited number of

high-quality RCTs. A recent narrative review investigating the

clinical uses for ESPB found that out of a total 23 RCTs, only

seven were of high quality with the remaining 16 excluded

from analysis for reasons including lack of prospective trial

registration, sample size justification, blinded assessment, or

discrepancies in reported sample sizes and primary out-

comes.44 This high proportion of studies with discrepancies

should serve as a caution to clinicians about the possible risk

of publication bias. There is a significant amount of under-

standing yet to be gained in relation to the mechanisms of

action, optimum clinical use scenarios, and efficacy of ESPB

relative to other blocks. The regional anaesthesia community

will benefit from well-designed prospective trials to investi-

gate these gaps in knowledge.

Although the use of ESPB has been reported in a broad

range of applications outside of the thoracoabdominal wall

region (Table 1), there is currently limited evidence evaluating

ESPB in the setting of upper and lower limb surgeries. Shoulder

surgery currently has the largest number of RCTs with com-

parisons against a sham block, periarticular local anaesthetic,

and an interscalene block. Compared with a sham block and

no local infiltration, ESPB resulted in significantly lower pain

scores and opioid requirements.29 However, outside the

setting of localised infection, there would be few scenarios in

which a patient would not receive any local anaesthetic infil-

tration. Therefore, the clinical relevance of this result is

questionable. In comparison with periarticular infiltration,

ESPB resulted in significantly higher opioid consumption and

opioid-related itch.45 Two further studies compared the ESPB

with interscalene block.46,47 In the only study powered for

analgesic outcomes, interscalene block was superior in terms

of pain, opioid use, and opioid-related side effects.46

There are no other RCTs performed in surgical locations

covered by other Plan A blocks aside from the rectus sheath

block. Unsurprisingly, in a clinically unrealistic scenario, the

ESPB outperformed a sham block without local infiltration for

hip arthroscopy.37 Compared with periarticular infiltration for

hip arthroplasty, there was no difference in any analgesic or

non-analgesic outcomes.48 Another study compared local

anaesthetic infiltration with ESPB plus local infiltration and

found no benefit associated with the addition of an ESPB.49

The varying efficacy of the ESPB at different vertebral levels

has many possible causes. For example, the areas of the body

innervated by the lumbar spine have more complex sensory

pathways.50 Each lumbosacral dorsal ramus splits intomedial,

intermediate, and lateral branches before merging with

branches of other levels to form the cluneal nerves that then

innervate the waist, lumbar spine, and gluteal regions.50 This

differs from the thoracic region where the dorsal rami split

into lateral and medial branches, which then innervate

thoracic segments. Additionally, the surface areas of the

lumbar fascial planes and vertebrae aremuch larger, requiring

double the amount of local anaesthetic to spread across one

vertebral level.50 These factors result in poorer local anaes-

thetic spread into the paravertebral space and less complete

blockade of operative sites in the lumbar region.

One indication in which a lumbar ESPB has shown promise

is simple lumbar spine surgery. Until recently, RCTs andmeta-

analyses have shown varying efficacy of the ESPB.36,51,52 This is

likely because of the heterogeneous nature of the patient pop-

ulations, surgical interventions, concurrent multimodal anal-

gesic strategies, and control groups. Most studies compare the
ESPB with either a sham block or another type of block and

various other analgesic strategies. In a recent study that was

the first to compare the ESPB with wound infiltration, the ESPB

resulted in significant reductions in opioid consumption and

rescue analgesic requirement.52 Unlike hip and other lower

limb surgeries, simple spine surgery only requires analgesia

involving a restricted number of vertebral levels. This provides

an anatomical basis for performing lumbar ESPB in this situa-

tion. However, further studies are required to confirm these

findings in spine surgery.

The inclusion of the ESPB as a Plan A block for thor-

acoabdominal surgery is not disputed. However, because of

the lack of benefit associated with the use of the ESPB in upper

and lower limb surgeries compared with local infiltration and

other Plan A blocks, we are unable to support promotion of the

ESPB as the ultimate Plan A block.

The ESPB has been rapidly adopted because of its simplicity

and efficacy in thoracoabdominal analgesia, consequently

being adopted as the Plan A block for analgesia of the chest

wall. It has a better safety profile comparedwith other regional

blocks, such as the paravertebral or epidural blocks, and is

readily learnt by trainees with minimal experience in

ultrasound-guided regional anaesthesia. As such, it succeeds

as a Plan A block, as it is easily learnt by a ‘non-regional’

anaesthetist and with less issues regarding skill acquisition

and fade. Despite this, further research will help address

current limitations to the ESPB, including an unclear mecha-

nism of action, variable sensory block, and limited robust ev-

idence outside of the thoracoabdominal region. As the

outcomes of ongoing ESPB studies become available and our

understanding of the regional technique improves, it may

rightfully become the ultimate Plan A block.
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Summary

Transplant surgery is an area that gives rise to a number of ethical considerations. As medicine continues to expand the

boundaries of what is technically possible, we must consider the ethical implications of our interventions, not solely on

patients and society, but also on those asked to provide that care. Here, we consider physician participation in pro-

cedures required to provide patient care in the context of the ethical convictions held by the physician, with an emphasis

on organ donation after circulatory determination of death. Strategies that can be used to mitigate any potential negative

impact on the psychological well-being of members of the patient care team are considered.

Keywords: brain death; burnout; circulatory arrest; ethics; moral agency; organ donation; physician autonomy; well-

being
Organ transplantation is a life-saving procedure. There exists a

marked imbalance between the supply and demand for organs,

which has necessitated development of novel strategies to
increase the availability of scarce resources.1,2 Most organ

transplant procedures in theUSA3 and the EU4 involve donation

after the neurological determination of death (DNDD), which is
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