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Abstract  

 

Background 

The practice of regional anaesthesia (RA) has become a standard for majority of practitioners 

involved in patients’ pain management. The exponential growth in the field has brought with 

it a rise in the incidence of associated complications and the litigation that follows. 

Incomplete documentation has been found to contribute to 16% of medicolegal claims. This 

study aims to be the first published audit on the documentation of peripheral nerve blocks 

(PNB) in South Africa, potentially resulting in the implementation of a standardised regional 

anaesthesia procedure form. 

 

Methods 

A quantitative, descriptive, retrospective study design was followed. Convenience sampling 

was used to obtain information related to documentation of peripheral nerve blocks recorded 

during the study period of 2019 at a tertiary hospital in Johannesburg, South Africa. Using a 

peer-reviewed checklist, adapted from the international expert panel Delphi consensus project 

for effective documentation in regional anaesthesia, a sample of 684 anaesthetic charts was 

audited to assess adequacy of completion. 

 

Results 

The overall score for chart completion was 51.8%. There were statistically significant 

differences in chart completion rates between those charts which documented the; block 

performer’s name (p = < 0.01), presence of a supervisor (p = < 0.01), and block outcome (p = 

< 0.01). Results also identified a statistically significant association between documented 

intra-operative complications and the documentation of patients’ baseline vitals (p = 0.048). 

 

Conclusion 

The documentation practices of peripheral nerve blocks are poor. Although the risks of major 

RA-associated complications may seem low – they are real, and anaesthetists must endeavour 

to mitigate these risks as far as possible. PNB documentation is improved in the presence of a 

confident and skilled performer that is willing to document their name and outcome of their 

work, as well as when directly supervised by a senior – likely as a result of direct input on 

documentation or by boosting the performer’s competence. Anaesthetists may fear the 
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negative consequences of complications (such as litigation) and thus appropriate awareness 

for and comprehensive documentation of such complications improves overall chart 

completion standards.  
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Section 1: Review of the literature 

 

1.1 Introduction 

 

Administration of local anaesthetics (LAs) in regional anaesthesia (RA) plays an important 

role in the practice of anaesthesiology. RA involves “the injection of LA drugs towards neural 

targets either centrally or peripherally to produce anaesthesia in a region of the body supplied 

by those nerves” (1). A peripheral nerve block (PNB) is a single injection that inhibits the 

transmission of peripheral nerve impulses to the central nervous system (CNS) (2). A 

continuous peripheral nerve block (cPNB) refers to “the use of a percutaneously inserted 

catheter with its tip adjacent to a target peripheral nerve or plexus, through which LA can be 

administered to enable a prolonged period of titratable perineural blockade” (3). The history 

of RA dates back to the 16th century with the initial use of cocaine (4). However, it wasn’t 

until 1902 where the practice was formally described with the goal of reducing anaesthetic 

requirements while providing appropriate post-operative analgesia (5). 

 

Approximately 120 years later, the use of LAs in RA is standard practice (6). The evolution 

of RA is characterised by the transition from art to science, as more rigorous and precise 

means of locating needles and nerves have been developed (5). The practice of anaesthesia as 

a whole is continuously growing and shifting with new advances in medicine and technology, 

with the aim of practicing evidenced-based medicine (5). In the last two decades there has 

been a substantial movement towards opioid-sparing and even opioid-free anaesthesia, with 

the use of LAs being key (5). This may be multifactorial: an increased interest in the 

Enhanced Recovery After Surgery (ERAS) guidelines reducing recovery times and in-

hospital stays, benefiting all involved (patient, physician and administration) (7); limiting the 

extensive side-effect profile of opioid use and abuse (8); an attempt to reduce the “opioid 

crisis” (9); the increasing number of multimorbid surgical patients generally perceived to 

benefit from avoiding general anaesthesia (10); the identification of the immunomodulatory 

properties of opioids with an attempt to reduce cancer recurrence (9); and the principal reason 

being to improve both intra- and post-operative pain management for the patients themselves 

(11). 
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The increased use of RA has led to an increased incidence of complications arising therefrom 

(12). Potential complications, either from the LA agent or the specific RA technique itself, 

range from mild to life-altering and/or life-threatening. As the prevalence of complications 

increases, so does the incidence of litigation (13, 14). 

 

1.2 PNBs 

 

The use of ultrasonography in RA was first described in 1989, by successfully demonstrating 

the anatomy and LA spread during the performance of axillary brachial plexus blocks (15). It 

has since become conventional practice in present-day RA. This brings with it the 

exponential growth in the number of block techniques and an abundant number of PNBs that 

can be performed for the same purpose, of a balanced anaesthetic with a multimodal 

technique (11).  

 

1.2.1 Clinical Importance 

 

Not only are the number of novel RA techniques increasing, but the practice of RA itself is 

filtering into other specialties, such as emergency medicine, where it is practiced both in 

emergency departments and the pre-hospital environment. Research has shown a variety of 

PNBs can be utilised in pre-hospital medicine, providing a good efficacy with a low-risk 

profile, and can be used by a wide range of health care providers (16, 17).  

 

The biggest shortcoming with this is in line with the idiom “jack of all trades, master of 

none”. RA enthusiasts are determined to perform the newest and most complex PNBs with 

the belief that they are giving the best care to their patients but may consequently be placing a 

“disproportionally high value on new, unproven, under-researched and undervalidated 

techniques” (11).  

 

Examples of novel blocks include the erector spinae plane (ESP) block, phrenic nerve block, 

pericapsular nerve group (PENG) block, infiltration between the popliteal artery and capsule 

of the posterior knee (iPAC) block, pectoral plane blocks, quadratus lumborum blocks and the 

transversus abdominis plane (TAP) block. (18) 
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Some practitioners may understand and frequently perform these newer and novel PNBs, 

however, many see RA as complex and daunting. To combat this phenomenon, Turbitt et al. 

proposed a model with key components to increase patient access to RA including 

widespread implementation of a small number of versatile PNBs. They proposed the term 

“Plan A” PNBs, with a list of seven high value basic ultrasound-guided RA techniques 

targeting three anatomical regions (upper limb, lower limb and trunk). In the event that the 

“Plan A” block is insufficient for anaesthesia or analgesia the practitioner is recommended to 

have a solid RA backup plan, including plans for advanced blocks “B” through “D”, 

depending on the patient and situation. The following is a list of the proposed “Plan A” basic 

blocks based on the appropriate anatomical location: shoulder - interscalene brachial plexus 

block, below shoulder - axillary brachial plexus block, hip - femoral nerve block, knee - 

adductor canal block, foot and ankle - sciatic nerve block at the popliteal fossa, chest wall - 

ESP block, and abdominal midline - rectus sheath block. (11) 

 

1.2.2 Standardisation 

 

With the growth in RA, the appreciation and application of the innovative techniques may 

also be hindered by the discrepancy in nomenclature and anatomical descriptions. Similar 

PNBs may have different names, and techniques with the same name may denote quite 

different technical approaches and targets. Such discrepancies may prevent clear 

communication, lead to confusion with regards to training, adversely affect the interpretation 

and generation of data, slow the progress and standardization of research, and negatively 

affect extensive implementation of newer RA techniques by practitioners who have not 

received appropriate training. (19) 

 

Bowness et al.have published an international consensus with recommendations on the 

anatomical structures needed to be identified in ultrasound guided RA for these “Plan A” 

PNBs. They reviewed a total of 128 structures, reaching a consensus for the inclusion of 35 

structures for “orientation scanning” and 28 structures for the “block view”. This should 

encourage enhanced and “consistent communication, teaching and research” in the field of 

RA. (20) 

Two unique international consensus studies have standardised the nomenclature of upper and 

lower limb PNBs as well as abdominal wall, paraspinal and chest wall blocks. The 
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recommendation is that the use of this standard terminology in both academic and clinical 

practice will not only improve education and research, but ultimately patient care. (19, 21) 

 

1.3 Complications of RA 

 

Prior to addressing the issue of complications, the definition needs to be outlined. Medically 

related, a complication can be defined as “a medical problem that occurs during a disease, or 

after a procedure or treatment” (22). Clavien et al. (23) proposed that negative outcomes be 

differentiated into complications, sequelae and failures. These authors state that 

complications and sequalae result from procedures, adding a secondary problem that may 

aggravate an existing one. “Complications” are unexpected events deemed to be extrinsic 

from the procedure, whereas “sequalae” are integral to the procedure, and “failures” are 

events in which the purpose of the procedure are not accomplished (23). Notably, there are 

concerns in using the aforementioned classification in that they focus only on the outcome – 

where an error may occur with no adverse outcome, as can an adverse outcome occur without 

an obvious error (24). Nonetheless, recording errors and unfavourable effects have the 

advantage of being used in future study and identifying what may be improved. 

 

1.3.1 Relevant Complications of RA 

 

There is a complexity to describing RA-associated complications, in that there is large 

overlap in the causative factors and types of complications. Complications include but are not 

limited to: those related to the LA agent and additive injected (hypersensitivity, allergic and 

idiosyncratic reactions, local and systemic effects, toxicity and neural injury), those related to 

the RA technique itself (trauma, infection, pneumothorax, total spinal, accidental 

intravascular puncture and haematoma formation), those related to the equipment used 

(needle or catheter dislodgment and damage), and block failure. (1, 25-27) 

 

Toxicity, peripheral nerve injury (PNI), and failure are mutual to all RA techniques (1). 
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1.3.1.1 Local Toxicity 

 

Adverse drug reactions can be classified into two types, namely type A and B (28). Type A 

reactions are predictable effects based on the pharmacologic properties of the drug, whereas 

type B are unexplained or unexpected reactions generally restricted to a specific population 

due to intolerance, immunologic or idiosyncratic reactions.  

 

Although extremely rare, allergic reactions following exposure to amino-ester compound 

LAs (rather than amino-amides) have been described, with the majority thought to be linked 

to the primary metabolite para-amino benzoic acid (PABA) (1). A range of allergic reactions 

from skin irritation to anaphylaxis have been noted (1). This hypersensitivity type reaction 

may also be linked to LA additives including preservatives (methylparaben), antioxidants 

(sulphites), and opiates (1, 29). Idiosyncratic reactions are unexplainable and qualitatively 

distinct from the acknowledged pharmacological drug profile (28). 

 

The toxicity of a LA is determined by the agent and any additives such as opiates, 

preservatives, stabilizing agents, and adrenaline, as well as the pH of the solution and the 

osmotic pressure (30). LA agents generate a variety of cytotoxic effects; including the 

inhibition of cell growth, motility and survival, the extent of which is proportionate to the 

exposure duration and concentration (31). Research has shown disturbances in a range of 

integral cellular processes that are thought to contribute to the neural toxicity of LAs, but no 

single pathway has been established as the principal mechanism (31). Some studies show a 

loss of mitochondrial potential and leakage of a mitochondrial protein (cytochrome C), 

suggesting mitochondrial damage as a contributing factor (32). Other studies concentrate on 

direct neural membrane damage (33), inhibition of axonal transport (likely as a result of 

axonal microtubule loss) (34) and evidence of oxygen free radical-associated damage (33). 

Studies have demonstrated that plasmalemmal influx and calcium release from intracellular 

stores following the injection of LAs leads to an increased concentration in cytoplasmic 

calcium (35). This may lead to the activation of kinases and altered energy metabolism, 

causing programmed neuronal death (apoptosis), noted as a delayed finding following the LA 

injection (33). Lastly, LAs may cause a pathological efflux of calcium from the sarcoplasmic 

reticulum, resulting in contracture, apoptosis and necrosis when injected intramuscularly – 

giving rise to the recognised complication of myelotoxicity (36). This variety of potential 

mechanisms for toxicity illustrates the complexity of the non-specific actions of LAs, through 
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their potency at receptors and pathways other than the desired membranous voltage-gated 

sodium channels (31).  

 

1.3.1.2 Systemic Toxicity 

 

Systemic toxicity is usually caused by an unintentional intravascular injection, increased 

systemic absorption of hazardous dosages of LA, or delayed metabolism (1, 27, 37). The LA 

plasma concentration is determined by a variety of parameters, including the total dose 

provided, the rate of injection, the site of injection (particularly the vascularity of the tissue), 

and whether the injection is performed intra-arterially or intra-venously (1). Also noted to be 

of importance is the acid-base balance (pH) and arterial partial pressure of carbon dioxide 

(PaCO2). High CO2 levels increase cerebral blood flow with vasodilatation, and acidosis 

increases intracellular ion trapping and thus the amount of free drug available. Both of these 

have a synergistic effect on lowering the seizure threshold, giving rise to one of the signs of 

toxicity (38). Paediatric patients are more vulnerable to the systemic toxicity of LAs than 

adults (39).  

 

LA absorption rates have been noted to be highest in the intercostal area, followed by 

epidurals, brachial plexus blocks, lower extremity blocks and lastly by subcutaneous 

injection. These absorption rates were noted to be significantly lower with the addition of 

adrenaline to the mixture, due to its vasoconstrictive nature reducing regional blood flow.  

(40)  

 

Signs and symptoms of systemic toxicity involve a progressive worsening of both the CNS 

and cardiovascular system, being depressed in a dose-dependent manner (1). All LAs have a 

comparable risk for CNS toxicity; however, bupivacaine has been proven to have a higher 

potential for direct cardiac toxicity than its counterparts (41). This is, in part, thought to be 

due to the fact that it has a higher affinity for the inactive and resting sodium channels, 

dissociating from them at a slower rate, delaying recovery from action potentials and thus 

causing the cardiac myocytes to be more susceptible to life-threatening re-entry arrhythmias 

that are often refractory to treatment (41). 

 

Vasovagal reactions, with the development of extreme bradycardia, in previously healthy 

patients have been described after RA in two specific settings; spinal anaesthetics, and awake, 
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seated patients undergoing an interscalene brachial plexus block (42). The theory behind the 

reaction is multifactorial, leading to a Bezold-Jarisch reflex (43), with a reported incidence of 

up to 28% (42). The mechanism of the Bezold-Jarisch reflex is understood to be as a result of 

venous pooling (induced by the seated position) and an increased cardiac contractile state 

(induced by the beta-adrenergic effects of adrenaline) resulting in a reflex arterial 

vasodilatation and a subsequent vagally mediated bradycardia (43).  

 

1.3.1.3 Peripheral Nerve Injury 

 

Pathophysiology 

 

The integrity of the nerve fascicle is normally maintained by the blood-nerve barrier, being 

the perineurium and vessel endothelium, regulating substance entry from adjacent tissues and 

the vascular compartment, respectively (31). This regulatory function of the blood-nerve 

barrier may be compromised with the administration LAs. It is recognised that with the 

injection of a LA there is increased perineural permeability and with the normally hypertonic 

endoneural fluid becoming hypotonic this leads to the accumulation of oedema and an 

increased intrafascicular pressure (44). 

 

PNI may be caused by a number of overlapping mechanisms including those of a chemical, 

mechanical, vascular, pressure, and inflammatory nature. It is important to note that 

peripheral nerve injuries may also be idiopathic in origin. Chemical - by the type, 

concentration, location, and duration of exposure to the LA and additive. Mechanical - by 

compression and entrapment, stretch and laceration, high pressure injection, needle trauma, 

and intraneural injection. Vascular - includes pre-existing neuropathy, compromised neural 

blood supply, hypotension, space occupying lesions, addition of vasoconstrictors, and 

surgical causes such as positioning, tourniquet use, excessive surgical retraction, and the 

placement of a tight slab, cast, brace, or dressing.  Pressure - with tourniquet use, surgical 

positioning, improperly padded pressure points, compartment syndrome, space occupying 

lesions, compressive oedema, haematoma or abscess formation, excessive surgical retraction, 

and again placement of a tight slab, cast, brace, or dressing. Inflammatory - includes post-

PNB-related inflammation, surgical-related inflammation, and unintentional injection of 

ultrasound gel or alcohol-based disinfectant. (1, 14, 27, 31, 45)  
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The anatomical location of LA deposition may contribute to PNI, with intra-fascicular 

injections being thought to have the highest risk. Selander et al. (30) illustrated that axonal 

degeneration was comparable following an injection of a physiologic saline solution and 

0.5% bupivacaine but worsened with both the addition of adrenaline as well as increasing 

concentrations of bupivacaine. Under normal conditions a bolus injection of LA reaches a 

pressure equilibrium with the surrounding tissues, where diffusion into the tissues occurs and 

the interstitial fluid dilutes the LA (31). However, this may not be the case with intra-

fascicular injection. Hadzic et al. (46) explain that high injection pressures are indicative of 

an intrafascicular injection, leading to significant fascicular injury with persistent 

neurological deficits. 

 

Wallerian degeneration is explained as nerve stumps that undergo cellular changes, distal to 

the site of injury, even though they did not encounter the physical trauma directly. This 

involves a process of axon breakdown, rejection of the myelin portion of their membranes by 

Schwann cells, and recruitment and activation of bone-marrow derived macrophages and 

resident Schwann cells to remove degenerated axons and myelin. The effectiveness of 

regenerating injured axons in distal nerve segments that have experienced Wallerian 

degeneration determines the nature and length of recovery. The innate immune response 

associated with this type of degeneration may produce neuropathic pain – a significant and 

potentially debilitating consequence. (47) 

 

Blunt trauma, toxic and ischaemic injuries may cause axonotmesis, whereas compressive and 

stretch injuries may result in neurapraxia. This demyelination results in disrupted neural 

action potential conduction, commonly manifesting as a complaint of persistent paraesthesia 

that gradually regresses over some weeks (with myelin regrowth). It is rarely observed 

beyond three months – yielding a better prognosis and faster resolution than those with 

axonal damage/loss. The severity of the nerve injury is relevant to the prognosis in addition to 

the pathology itself. An incomplete lesion with preserved neural continuity will result in a 

better long-term outcome than complete transection lesions. This is due to the reinnervation 

via collateral sprouting being more efficient than axonal regrowth, which is often extremely 

slow and incomplete. (48, 49)  
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Risk Factors  

 

Literature describes a myriad of risk factors (patient, surgical and anaesthetic) associated with 

perioperative PNI, many of which are patient-dependent and modifiable. Patient-related 

factors include: pre-existing neuropathy, hypertension, diabetes mellitus, vascular disease, 

and tobacco use; extremes in weight; male gender; advanced age; electrolyte abnormalities; 

and poor nutritional status. Surgery-related factors include: surgical trauma or stretch; 

vascular compromise; prolonged surgical times; orthopaedic procedures (especially with 

prolonged use of torniquets); perioperative infection or inflammation; and patient positioning. 

Anaesthetic-related factors include: paraesthesia or pain on injection during administration of 

RA (suggesting intraneuronal needle placement); high opening injection pressures during RA 

(suggesting intrafascicular injection); RA performed under deep sedation or general 

anaesthesia; the type and size of needle used for RA; the volume and concentration of LA and 

additive; and intraoperative hypothermia, hypoxaemia and hypotension. (37, 45, 50, 51) 

 

Classification  

 

PNI was originally classified by Seddon in 1942, into three types – neurapraxia, axonotmesis 

and neurotmesis (52). Sunderland (53) improved on this in 1951 by grading PNI into five 

categories to help with diagnosis, prognosis, and creating a possible treatment plan. This 

classification appears in ascending order of severity with the varying grades of PNI 

coinciding with Seddon’s earlier classification. Grade I with neurapraxia, defined as “focal 

segmental demyelination at the site of injury without disruption of axon continuity and its 

surrounding connective tissues” (53). Grade II with axonotmesis, involving damage to the 

axon and its myelin sheath, sparing the endoneurium, perineurium and epineurium – 

potentially leading to Wallerian degeneration (53). Grade III-V with neurotmesis, 

characterised by axonal injury as well as disruption of the endoneurium, perineurium and 

epineurium, respectively (53).  

 

In an attempt to allow for uniform comparisons in reporting epidemiological data and guide 

decision making to prevent current and future adverse events, Carter et al. (54) proposed an 

additional classification system specific to iatrogenic PNIs. This was broken down into three 

categories: 1) damage to the nerve when it was not the intended target of the treatment; 2) 
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damage to the nerve when it was the intended target of intervention but not repair; and 3) 

damage to the nerve when it was intended to be harvested or repaired into another nerve. 

 

1.3.1.4 Total Spinal 

 

Although there is no official definition, a “total spinal” has been referred to as the deliberate 

or accidental subarachnoid placement of LA agents, leading to partial or actual anaesthesia of 

the brainstem which results in profound hypotension, unresponsiveness, and/or respiratory 

impairment necessitating medical intervention (55). More commonly occurring with 

neuraxial techniques involving an unexpectantly larger dose of LA and catheter misplacement 

or migration; however, it is possible for this to occur with PNBs performed close to the 

vertebral column (26). LA accidentally placed in the subarachnoid space may occur with 

blocks such as the interscalene brachial plexus block, paravertebral block, lumbar plexus 

block and some ophthalmic blocks (26). The vertebral canal may be located as little as 3cm 

from the skin in some patients, as well as having nerve roots encased with a cuff of dura for 

some centimetres beyond the neuraxis – making intrathecal injection of LAs a disturbing 

possibility when performing an interscalene brachial plexus block (27). The ramifications of 

a total spinal may be devastating, unless managed appropriately and in a timeous manner. As 

a result of this, it's important that all anaesthetists performing these PNBs understand how to 

recognise the symptoms and signs and know how to treat them. 

 

1.3.1.5 Respiratory Complications 

 

Certain RA techniques may worsen a patient’s respiratory function, if suffering from pre-

existing compromise, and respiratory complications may occur as a direct result of RA (55). 

 

Hemidiaphragmatic paresis occurs with nearly 100% of interscalene brachial plexus blocks 

and 50% of supraclavicular brachial plexus blocks using conventional doses of LA, majority 

of which are asymptomatic (56, 57). Risk reduction may be achieved by improving precision 

with ultrasound, reducing the volume of LA injected and directing the LA more distally from 

the phrenic nerve (58, 59). Usually not clinically significant, but when it occurs in patients 

with an existing degree of respiratory compromise, it can be prove to be problematic (55).  
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Pneumothoraces are a significant potential complication of interscalene brachial plexus, 

supraclavicular brachial plexus, infraclavicular brachial plexus, and thoracic ESP and 

paravertebral blocks due to the close proximity of the pleura (55). The use of ultrasonography 

does not necessarily obviate this risk. In many patients, pleural puncture may be innocuous, 

as long as excessive positive pressure ventilation and nitrous oxide are avoided (55). The 

incidence of clinically significant pneumothoraces following supraclavicular brachial plexus 

blocks may be up to 6.1% (60).  

 

High spinal, as with total spinal, may occur with deliberate or accidental injection of LA in 

the subarachnoid space. This may compromise intercostal muscle function with dyspnoea, 

poor cough and somnolence (55). 

 

1.3.1.6 Equipment-related Complications 

 

Current RA equipment is manufactured in accordance with rigorous safety standards and, 

with routine use, should not result in complications. The highest risks are associated with 

catheter insertion and removal for central and peripheral blocks. cPNB catheters may 

penetrate blood vessels, as well as the epidural or intrathecal space through an intervertebral 

foramen. Catheters of excessive length may migrate, exiting the epidural space or peripheral 

nerve sheath, and encircle a nerve root or form a knot – increasing the risk of neural damage 

upon its removal. Attempts to remove or withdraw a catheter through the needle may cause 

the catheter to become weak or shear, leaving a piece in the epidural space or peripheral 

nerve sheath. (26) 

 

1.3.1.7 Infection 

 

When procedural sterility is strictly adhered to, there is minimal chance of a major central or 

peripheral nervous system infection related to RA. However, this risk may be increased in 

patients with existing bacterial or viral infections, those treated with corticosteroids, the 

immunocompromised and with the use of indwelling cPNB catheters. (26)  
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1.3.1.8 Block Failure 

 

Failure of a PNB may be multifactorial, but usually occurs when the LA that is injected fails 

to reach or anaesthetise the targeted nerves. This may be due to a failure to adequately 

identify the correct anatomy using ultrasonography, misinterpretation of the motor response 

using peripheral nerve stimulation or where the nerve is stimulated through a fascial plane 

without the needle passing through it and ultimately the LA not reaching the nerve, and lastly 

needle/catheter displacement prior to injection of LA (27). Other possible reasons include an 

inadequate or inappropriately low volume or concentration of LA injected and the 

inappropriate PNB selection for the anticipated surgery providing inadequate coverage (55). 

Failure rates vary for the different types of PNBs, with ophthalmic blocks having less than 

5% failure rates and brachial plexus blocks having up to 30% failure rates (1, 61). 

 

1.3.2 Never Events 

 

The National Quality Forum (NQF) is a non-profit, patient advocacy group that was 

established in the United States of America (USA) in 1999. They introduced an extensive list 

of 27 “Serious Reportable Events” in 2002, with the aim of standardising reporting and 

improving patient safety priorities for hospitals around the USA (62). This has since evolved 

into a list of over 100 incidents that are known as a “never event”. These are defined as 

“serious, largely preventable patient safety incidents that should not occur if relevant 

preventive measures have been put in place” (62). This concept was adopted by the UK’s 

equivalent National Patient Safety Agency (NPSA) (63). There are certain stringent criteria 

for an incident to be considered a never event; a known source of risk, resulting in severe 

harm or death, with existing national guidelines or safety recommendations ensuring its 

prevention, where its occurrence can be easily identified, defined and measured on an 

ongoing basis (63). 

 

A 2016 publication released a report of never events in the UK over a three-year period, 

stating that the risk of a surgical never event was 1 in 16 423 procedures, including a risk of 

severe harm due to such an event being approximately 1 in 238 939 procedures (64).  

 

Incorrect site surgery, a foreign object retained in the body, improperly prepared high-risk 

injectable medication, midazolam overdose during conscious sedation, opioid overdose in an 
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opioid naïve patient, and a failure to notice and react to a declining oxygen saturation are a 

few examples of never events associated with the practice of RA. Although wrong side/site 

PNBs are excluded from the current list of never events, they may be incorporated in the 

future. (63) 

 

1.4 Incidence of Complications 

 

Patient safety is considered a serious global public health issue, where over 1 in 10 patients 

are harmed from “safety lapses” during their care, leading to over 3 million deaths each year 

(65). 

 

There is little research currently available on complication incidence. The incidence of 

complications may have increased over the years as anaesthetists extend the use of RA to 

older, sicker and more frail patients who are at an increased risk from their comorbidities. In 

addition to this, there are more credible registries with improved reporting mechanisms 

allowing capture of larger population data. The true incidence of PNI may be challenging to 

determine due to the heterogeneity of studies, the varying definitions of what constitutes a 

PNI, the discrimination of the cause of injury (anaesthetic vs surgical vs patient), the 

robustness of data recording (retrospective vs prospective and registries vs quality assurance 

databases vs insurance company records vs self-reporting), the duration of follow-up, and the 

associated risk factors of the cohort studied. (14, 37)  

 

The incidence of irreversible nerve damage (defined by a neurologic abnormality present at 

or beyond 12 months after the procedure) is reported to be 0.029% to 0.2% (66). Alarmingly 

more often, reversible impairments (mostly modest sensory paraesthesias and dysaesthesias) 

occur; reports vary from 3-8%, depending on the type of PNB conducted (66, 67).  

 

A review of 10 years of studies, investigating the neurological complications of RA, revealed 

an incidence rate of neuropathy after PNBs of 3% (68). Further detailing the rate of 

neuropathy associated with commonly performed PNBs shows interscalene brachial plexus 

block (2,84%), axillary brachial plexus block (1.48%), and femoral nerve block (2.84%). It 

was concluded that permanent neurological injury after RA is “rare in contemporary 

anaesthetic practice” (68). It is fortunate that the majority of RA-associated peripheral nerve 
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injuries are transient, with 95% resolving within 4-6 weeks and more than 99% within a year 

(69). 

 

The 2015 executive summary from “The Second ASRA Practice Advisory on 

Neurologic Complications Associated with Regional Anesthesia and Pain Medicine” 

illustrates the incidences of neurologic outcomes associated with PNBs reported since 1997. 

They state that early transient postoperative neurologic symptoms (PONSs) are not 

uncommon up to the first month following a PNB; however, this incidence reduces 

sequentially with time (0-2.2% at 3 months, 0-0.8% at 6 months, and 0-0.2% at 1 year). 

Further stating that the risk of permanent neurologic deficit associated with PNBs, in adults, 

is estimated to be 2-4:10 000. (14)  

 

A study utilising data from the Pediatric Regional Anesthesia Network (39), with over 

100 000 PNBs performed between 2007 to 2015 from over 20 children’s hospitals in the 

USA, analysed the risk of major complications associated with RA in patients under 18 years 

of age. No permanent neurological deficits were reported; however, the remaining risks were 

reported as follows; temporary deficit (0.024%), severe local anaesthetic toxicity (0.0076%), 

and cutaneous infection (0.5%). Similarly, a prospective, multicentre and anonymous study 

published by the French-Language Society of Paediatric Anaesthesiologists revealed an 

overall rate of paediatric RA-associated complications of 0.12% (70). 

 

A study conducted in 2023 revealed that 2.9% of paediatric incidents reported on 

“WebAIRS”, a voluntary incident reporting system in Australia and New Zealand, were 

related to RA (71). From this report it was noted that common themes related to incidents 

included “variable local anaesthetic dosing, cognitive overload, inadequate preparation and 

communication breakdown”. 

 

The latest NAP 7 study, identifying the “incidence of potentially serious complications during 

non-obstetric anaesthetic practice in the United Kingdom”, revealed an 8% incidence risk 

(72). The frequency of complications by patient, surgical and anaesthetic factors was assessed 

using univariate analysis. Age, American Society of Anesthesiologists (ASA) physical status, 

sex and frailty score were found to be statistically significant patient factors. More than 

advancing age, patients of a very young age were associated with higher rates of 

complications. Increasing ASA physical status was strongly associated with the complication 
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risk, as patients who had an ASA status of III and IV were twice and five times more likely to 

have an intraoperative complication, respectively. In addition, the day of the week and time 

of day (i.e. weekends and night shifts) were associated with a higher complication rate – this 

may be confounded by the fact that majority of these cases may have been emergency and 

complex cases (72). 

 

The Royal College of Anaesthetists (RCoA) have recently announced that the topic of their 

8th National Audit Project (NAP8) will be “complications of regional anaesthesia” detailing 

that the focus will be on “peripheral blocks and central neuraxial blockade and other 

neurological complications of anaesthesia” (73). This should provide further, up-to-date, 

information on the causative factors and incidence regarding RA-associated complications as 

well as assist in improving patient care within the realm of RA. 

 

It is noteworthy to mention that there appears to be no published South African-based 

research on the incidence of complications of PNBs. 

 

1.5 Contributory Factors  

 

A systematic review by Lawton et al. (74) provides an empirically based “contributory 

factors framework” to the factors contributing to patient safety incidents in hospital settings. 

They propose that an emphasis on individual liability for adverse events is likely to be 

“ineffective as an incident reduction strategy”. Providing a systems approach to patient safety 

management recognises that not only those directly involved in patient care may be an 

immediate cause of incidents, but that the organisations within which people work have 

intrinsic weaknesses or latent failures that may originate from senior level decisions and 

those external to the organisation (74).  

 

According to this framework, adverse events may have multiple contributing factors 

including: active failures (health professional’s failure in performance or behaviour such as 

mistakes, lapses and violations); situational factors (patient, individual and team factors as 

well as task characteristics); local working conditions (equipment and supplies, management 

of staff and staffing levels, supervision and leadership, lines of responsibility, and staff 

workload); organisational factors (physical environment, policies and procedures, support 
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from central functions, training and education, scheduling and bed management); and 

external factors (external policy context, design of equipment and supplies). Based on this, it 

is argued that there are two strategies to reduce adverse events; reactive and proactive. The 

former relying on learning from past incidents to minimise the risk of future ones, and the 

latter prospectively identifying latent failures within the hospital that represent the 

preconditions for such errors and addressing them before serious incidents occur. (74) 

 

Root cause analyses, case note reviews and incident reporting systems are tools that have 

potential to provide information regarding the incidence, prevalence, and possible cause for 

adverse events. Poorly designed reporting tools, low rates of reporting and inadequate 

feedback are blamed for providing data that have little value in improving safety. (74) 

 

In 2010 the Safe Anaesthesia Liaison Group (SALG) published an alert highlighting 

important issues from 67 inadvertent wrong-sided PNBs reported via the National Reporting 

and Learning Service (NRLS) over a 15-month period (75). Further investigation revealed 

that several important elements contributed to errors with PNBs including human, technical 

and environmental factors (66, 76). Human factors included operating list changes, time 

pressure, interpersonal factors, inadequate communication, inaccurate information from the 

patient and inadequate supervision (77). Technical factors included local protocols not being 

followed, time delays between the WHO SCC and performance of the PNB, distance between 

the block and surgery site, surgical mark not present or obscured, patient repositioning, and 

more than one block performed (77). Lastly, environmental factors include both the 

performance of the PNB outside of the theatre complex, and social activity and distraction in 

the operating room (77). 

 

1.6 Complication Reduction 

 

It has been noted that the anaesthetist’s responsibility, for cases where RA has been 

performed, originates when the patient agrees to the technique and concludes when the 

effects of the intervention have regressed (78). The significance of complications arising from 

PNBs has warranted various actions to limit their incidence and severity. Warman et al. (4) 

stated that RA always works, provided you put the right dose of the right drug in the right 

place.  
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1.6.1 General Recommendations 

 

It is regarded best practice to provide the patient an information leaflet outlining the risks and 

benefits, expected duration of action, measures for managing the insensate limb, and warning 

indications of when to return for consultation (78). Major RA should only be delivered by 

practitioners with adequate training and resuscitation skills (78). Prior to the provision of RA, 

the practitioner should ensure that no absolute contraindication for the procedure exists, that 

the patient understands and gives their informed consent, that the necessary equipment and 

drugs for the management and prevention of complications are immediately available, and 

that adequate intravenous access has been established (78). 

 

Monitoring requirements should be as rigorous as those required of general anaesthesia. 

However, there is a tendency towards “vigilance decrement” when dealing with a conscious 

patient (1). It is recommended that standard monitoring should be applied during a RA 

procedure including non-invasive blood pressure monitoring, electrocardiography, pulse 

oximetry, and if applicable end tidal capnography (78, 79).  

 

1.6.2 Procedural Recommendations 

 

1.6.2.1 Complication Specific 

 

Helander et al. (37) detail an extensive list of ways to minimise specific complications: a) 

Bleeding – reducing needle size, number of tissue and vascular punctures, avoidance of non-

compressible sites, and obtaining a thorough history regarding previous abnormal 

coagulation, medication and dietary supplements; b) Infection – the use of a sterile technique 

with aseptic skin preparation, sterile gloves and needles, reduction of multiple attempts and 

unnecessary continuous peripheral nerve catheters, and avoidance of sites of active infection; 

c) Allergic reaction – thorough drug and food allergy history, and the consideration of a test 

dose prior to injection; d) Toxicity – appropriate toxic dose calculations based on the patient’s 

age, weight and body size, number of blocks performed and site of LA administration, and 

avoidance of intramuscular injection; e) PNI – ensure appropriate education/training with a 

thorough understanding of anatomy and anatomical variations, employ the use of 

ultrasonography, nerve stimulation and pressure manometers, and avoidance of blocks 

performed in patients under deep sedation or general anaesthesia.  
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1.6.2.2 Peripheral Nerve Injury Specific 

 

Triple Monitoring 

 

Avoidance of nerve injuries may be aided by the anticipation of such an event and adopting 

preventative and safety measures prior to their occurrence. Several techniques have been 

advocated to improve patient safety during the implementation of RA that facilitate vigilant 

monitoring – these can be either subjective or objective depending on the practitioner, the 

patient’s condition and available devices. (80)  

 

For the awake and coherent patient, subjective monitoring may be used. This includes the 

practitioner’s perception of resistance during injection as well as patient feedback of 

paraesthesia and/or pain on injection (80, 81). This may be seen as unreliable as these 

modalities depend on both the patient and practitioner, which may vary for numerous reasons 

(82, 83). If RA is administered to incapacitated, deeply sedated or anaesthetised patients 

(such as intubated, traumatically injured, mentally incompetent or paediatric patients) then 

the use of more objective monitors may provide greater confidence with regards to the 

prevention of neural injury (80). Objective monitoring includes real-time visualisation under 

ultrasound, peripheral nerve stimulation, and injection pressure monitoring with either the 

“compressed air injection technique”, injection port pressure display, or injection pressure 

manometers such as the BSmart, NerveGuard, and SAFIRA devices (84-89). 

 

A “gold standard” in RA has been proposed which states that the practitioner should employ 

the use of “triple monitoring” – involving the combined use of a nerve stimulator, 

ultrasonography and a pressure limiting device (90).  

 

Peripheral Nerve Stimulation 

 

Peripheral nerve stimulation is based on the relationship between the electrical current 

required to elicit a motor response, and the distance between the needle tip and the nerve 

(91). A stimulating threshold current intensity of 0.2-0.5mA is often considered the “optimal 

extraneural stimulating endpoint for a PNB” (91). However, research has shown 

contradictory evidence in that there is individualistic variability in the stimulating threshold 

current (83). The same nerve in an individual may have different thresholds at different 



 

 19 

anatomical sites due to different tissue-specific electrical impedances (92). Different nerves 

may have different thresholds (93), higher thresholds have been observed in patients with 

pre-existing neuropathy (94), and in that a threshold >0.5 mA does not always exclude 

intraneural needle insertion (95).  

 

Ultrasonography 

 

Ultrasound guidance in RA provides real-time visualisation of the anatomy (nerves and 

surrounding structures), needle placement and drug spread. It has been shown to improve 

block success rates, reduce procedural time, accelerate onset time, reduce the number of 

needle passes, increase patient comfort, lower the required LA volume, and most importantly 

reduce the risk and incidence of certain complications. (96-98) 

 

Ultrasonography is particularly user-dependent, where the reliability of maintaining the 

needle tip extraneurally hinges on the skill of the operator and image quality of the needle 

and tissue. A meta-analysis of 23 trials with over 2000 PNBs comparing the use of ultrasound 

versus nerve stimulation revealed a relative risk reduction of 0.23 for vascular puncture, 0.6 

for pain during the procedure, and 0.4 for the need of analgesic or anaesthetic rescue – there 

was no difference in the rate of postoperative neurologic complications (99). Further research 

from a retrospective single institution study, including over 23 000 PNBs, found that 

ultrasound guidance did in fact reduce the incidence of short-term nerve injuries when 

compared to landmark based blocks (0.2% vs. 0.5%) (100). In addition, despite its use, there 

have been several reports of accidental neurovascular punctures – highlighting the fact that 

ultrasound guidance is not an absolute method for the prevention of complications (101-103). 

 

Injection Pressure Monitoring 

 

Injection pressure monitoring may be beneficial in preventing nerve injury, as it  

effectively rules out intrafascicular injection (opening pressure <20 PSI/1034 mmHg) with a 

high sensitivity (46, 104). It has a rather low specificity, as high opening pressures may occur 

with needle obstruction, injection into a tendon, and excessive tissue compression with the 

ultrasound transducer (80). LA administration with injection at high opening pressures >20 

PSI (1034 mmHg) can result in transient and serious nerve damage in up to 8% and 1% of 

cases, respectively (105, 106). 
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Additional Measures 

 

Technical aspects of limiting potential nerve injury include the use of a short-bevelled and 

hyper-echoic needle, using a tangential approach to the nerve, applying the “nerve 

hydrodissection technique” with repeated small volume injections to open the needle path for 

advancement, minimising local anaesthetic volume and concentration to the lowest required 

for a successful block, and avoiding the use of adrenaline around poorly vascularised nerves 

(77). 

 

1.6.3 Administrative Recommendations 

 

Administrative aspects of limiting potential complications include ensuring proper 

procedures are followed by conducting a mandatory pre-block safety checklist, such as the 

World Health Organisation (WHO) Surgical Safety Checklist (SCC) and/or the “Prep, Stop, 

Block” process, and by ensuring appropriate documentation is maintained in accordance with 

local and/or international guidelines. (66, 77, 107, 108) 

 

In association with the Harvard School of Public Health, the WHO SCC was developed in 

2008, in an effort to improve surgical safety (108). There have been mixed reports on its 

success. Some studies show that although 100% compliance with the WHO SSC had been 

documented, the checklists had been completed in less than 10% of instances when operating 

staff were observed (109, 110). Although this is a concerning trend, when properly 

completed, the implementation of such simple checklists would undoubtedly avoid severe 

errors. 

 

The original “Stop Before You Block” initiative was subsequently devised, with its catchy 

phrase emphasising the importance of stopping and checking, to aid in reducing the incidence 

of wrong sided PNBs (75). It is similar to the WHO SSC but rather specifically focuses on 

block “time-out” (111). This initiative has been established internationally within 

organisations including Regional Anaesthesia United Kingdom (RA-UK) and the Australian 

and New Zealand College of Anaesthetists (ANZCA). Although the ASA has not officially 

integrated this initiative, reports show that it has been widely adopted in the USA (75). It has 

since been modified and improved, with a standard operating policy (SOP) to limit individual 

interpretations (75). This modification has led to the name change of “Prep, Stop, Block”. It 
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comes after evidence showed that the incidence of wrong sided blocks remained 

unacceptably high, 1 in 6250, following its implementation (112). It was found that there was 

significant misinterpretation and variation of the initial pre-block pause, occurring 

simultaneously with the WHO “sign in” some 30-45 minutes before block performance (75). 

The SOP now dictates that, as part of “Prep”, the WHO “sign in” form is completed on the 

patient’s arrival into theatre (75). Following which the practitioner performing the block 

adequately prepares for block performance, then immediately prior to needle insertion the 

“Stop” section is performed. The “Stop” moment should be a two-person step verbal 

confirmation that checks the site of the block by reviewing the surgical site mark along with 

the consent form. Following this the block is immediately performed, where if there is any 

delay, the whole process should begin again at the start (75).  

 

1.7 Litigation 

 

Litigation against anaesthetists continues to grow at an alarming rate, with RA being a 

leading cause (13). This may have huge financial implications not only for anaesthetists, 

regarding medical malpractice insurance, but also for patients, the general taxpayer, and the 

country. 

 

1.7.1 Medicolegal Aspects of Regional Anaesthesia 

 

Carstens and Piermain (113) note that medical negligence does not have to be “gross” to 

prove liability for culpable homicide, further stating that the slightest deviation from the 

standard of the reasonable medical practitioner may be enough (113). Such litigation should 

provide valuable information in educating anaesthetists to reduce future incidents and claims. 

In resource-limited environments, such as South Africa, there is a paucity of published 

literature in this regard. In addition, the majority of cases seem to be settled out of court – 

restricting public access (113).  

 

Medicolegal claims in South Africa are generally dealt with in terms of common law, 

utilising the law of delict, with five elements that must be proven (conduct, wrongfulness, 

damage, causation and fault) (114). To ensure a successful claim, guilt must be proven by 

demonstrating a voluntary act or omission with a factual causation that infringes a protected 
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right, resulting in a loss that can be claimed in the form of compensation or satisfaction, 

which is determined by examining the defendant's state of mind and/or the degree of care 

exhibited toward the plaintiff (113, 114). 

 

Fault or blameworthiness may be considered a subjective factor, whereas negligence is 

determined objectively by measuring the defendant’s conduct against the yardstick of the 

reasonable person in the same circumstances. Medicolegal claims in South Africa are, for the 

most part, based on negligence (114). Carstens and Pearmain (113) point out that the term 

“medical malpractice” incorporates all forms of intentional and negligent professional 

medical misconduct. Thus, the preferential term “professional medical negligence” is used 

with regards to the blameworthiness of physicians, based on negligence (113). The test for 

medical negligence is adapted to “the standard of the reasonable medical practitioner, or the 

reasonable specialist medical practitioner in that field, with a similar degree of professional 

skill, in the same circumstances as the defendant” (113). The difficulty in applying this to 

cases against anaesthetists performing PNBs, is the lack of specific PNB documentation 

protocols disallowing direct comparison for the so called “yardstick”.  

 

1.7.2 Informed Consent 

 

A sufficient understanding of the principles of informed consent for RA is essential for those 

providing the service, to ensure appropriate patient management even in the face of 

inadvertent complications. Failure to obtain informed consent may result in criminal and/or 

civil legal charges, as this may be considered as assault – being a violation of the patient’s 

human rights (113). 

 

Informed consent involves four key conditions: voluntariness, disclosure, understanding, and 

ability. “Voluntariness” implies that permission be given freely by the patient, without 

coercion. “Disclosure”, means that the patient is aware of the inherent risks of the proposed 

procedure. “Understanding”, refers to the notion that the patient appreciates the nature of the 

procedure, including risks and benefits. Finally, “Capacity” infers that the patient has the 

mental proficiency to comprehend the proposed procedure, retain the information for long 

enough to weigh the risk-benefit balance and use it to make and communicate a decision 

congruent with their future goals. (25) 
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Comprehension of the frequency of complications is imperative for the communication of 

risks to patients and planning of their safe anaesthetic management. The RCoA presents these 

risks, for healthy patients having routine surgery, in terms of a 10-fold difference in risk. Per 

10 000 cases the risks are described in the following ranges; very common > 1000; common 

100–1000; uncommon 10–100; rare 1–10; very rare 0.1–1; and extremely rare < 0.1. When 

counselling patients regarding the potential risks and complications of a procedure, these 

risks should be discussed provide these in accordance with the their respective frequencies 

and possibly utilise patient-specific examples to improve their understanding. (115)  

 

1.7.3 Incidence of Litigation 

 

An enquiry from the American Society of Anesthesiologists Closed Claims Project 

(ASACCP) for the period 1980-1999, found that slightly less than 20% of claims were related 

to RA, with PNBs accounting for 13% of all RA claims and 21% of the non-obstetric claims 

(116). The most frequent sites of nerve injury, in descending order, were; the ulnar nerve 

(28%), brachial plexus (20%), lumbosacral nerve root (16%), and spinal cord (13%). 

Similarly, claims between 1990-1997 to the Canadian Medical Protective Association also 

found that 20% were related to RA (117). 

 

A study utilising data from the National Health Service Litigation Authority (NHSLA) 

between 1995-2007 assessed the extent, patterns and cost associated with litigation relating to 

RA in the UK. One of the major findings from the analysis was that RA was responsible for 

44% of the anaesthesia-related claims (118). 

 

A 2019 retrospective analysis by Saba et al. investigated various factors regarding the 

performance of PNBs that contributed to medicolegal claims against anaesthetists in the USA 

(67). The authors concluded that the PNBs resulting in the most claims were interscalene 

brachial plexus blocks (40%), femoral nerve blocks (27%) and sciatic nerve blocks at the 

popliteal fossa (12%). Most of the medicolegal claims were due to permanent minor injuries, 

with paraesthesia and partial motor deficit being the most frequent signs and symptoms. 

Claims were three-fold higher where the onset of symptoms was delayed rather than 

immediate. Anecdotal evidence points to the reason that immediate complications are 

identified by healthcare practitioners and are thus addressed appropriately in a timely fashion 

(67). Various contributing factors were identified. Most significantly (93%) was alleged 
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negligence with regards to “technical knowledge/performance”, referring to fault assigned to 

the anaesthetist and occurring during the PNB procedure (i.e. inadvertently blocking the 

incorrect nerve or not aspirating prior to injection). Following this was “pre-existing 

injury/radiculopathy” (26%), referring to prior documented nerve injuries at or near the site 

of the PNB. Thereafter was “delayed specialist consultation” (24%), whereby several signs 

and symptoms were present that warranted specialist consultation. It is interesting to note that 

“documentation error/missing” contributed to 16%, referring to incomplete or missing 

procedure notes and/or discrepancies between what the anaesthetist/staff claimed versus what 

was truly documented (67). 

 

The Medical Protection Society Ltd. (MPS) is a well-known international medicolegal 

protection organisation for doctors, dentists and other healthcare professionals (119). In a 

2019 publication, MPS analysed the medicolegal support given to South Africa-based 

Anaesthetists in relation to nearly 1700 cases and 1000 claims (120). It was found that there 

was a substantial number of claims relating to neurological damage following RA. 

Allegations included failing to obtain adequate informed consent, failing to abandon the 

procedure in the event of an initial unsuccessful attempt, and delayed recognition of 

complications resulting from inadequate postoperative monitoring. A significant proportion 

of claims were successfully defended, attributable to appropriate procedure documentation 

(120). Related to RA, MPS suggest the following in order to minimise risk; ensure 

anaesthetic technique is regularly updated and in accordance with local guidelines, ensure 

that all aspects of the procedure and effects are explained to the patient, and ensure accurate 

and clear documentation, including that of intra-operative vital signs and informed consent 

with a clear explanation of the possible risks/complications and benefits (120). 

 

1.7.4 Financial Implications 

 

A systematic review by Calciolari et al. (121) investigated the identification and economic 

burden of adverse events related to RA in over 400 000 patients. They found an overall 

estimated incidence of 137 in 10 000 (1.37%), with the median claim of $ 39,524 in the US 

and £ 22,750 in the UK.  

I 

 

In November 2021 the South African Law Reform Commission (SALRC) released a 

discussion paper concerning medicolegal claims in South Africa. This has highlighted the fact 
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that there has been a substantial increase in the number of professional medical negligence 

claims and the compensation awarded over the last decade. The national growth rate of 

claims against health departments from 2012-2021is 36.8%, with the latest national figure of 

R1,740,924,000 (2020/2021). Similarly, the contingent liability medicolegal claims have an 

8.2% year-on-year increase of R9,167,281,000 with the latest national figure of 

R120,332,175,000 (2020/2021). (122) 

 

These astounding costs can only further cripple a developing country’s already overburdened 

healthcare system, potentially leading to even more claims through additional budget 

restriction and reduced resource allocation. The SALRC proposes this rise in medicolegal 

litigation is, in part, due to; an increase in patient rights awareness, a litigious climate with 

patient-centred jurisprudence, unrealistic patient expectations, the utilisation of contingency 

fees, poor or misconduct of lawyers, an inadequate complaints system, poor doctor-patient 

relationships, and the deterioration in the quality of public health services and standard of 

care. (122) 

 

All the abovementioned factors allude to the litigation limitation recommendations that 

practitioners must remain diligent and up to date on the technical aspects of PNB 

performance. Anaesthetists must be cognisant of their competency and be able to 

appropriately assess and verify their performance. They should obtain documented informed 

consent, consider pre-existing nerve injury/radiculopathy a relative contra-indication to RA 

due to the “double crush theory”, and adequately counsel patients on the warning signs of 

possible complications with strict instructions on when to return or seek specialist 

consultation. Lastly, practitioners should ensure that adequate documentation of their practice 

of RA is kept as it proves more difficult to defend cases with poor/no documentation. (67) 

 

Despite a known complication resulting from a PNB performed in accordance with 

acknowledged safety measures, in the event of litigation, properly followed standardised 

documentation may prevent a negative conclusion (in favour of the practitioner). In 2009, a 

prospective case series involving over 7000 PNBs revealed that when the diagnosis of a 

postoperative neurological complication was made, it was nine times more likely to be due to 

a non-anaesthetic-related cause rather than the PNB itself (123). Many international medical 

governing bodies have placed accurate record keeping as, “one of the fundamental 

requirements for good clinical practice” (124).  
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1.7.5 Regulatory Bodies 

 

There are various organisational/regulatory bodies that can be regarded as authorities on 

anaesthesia. Country/region specific societies set recommendations and standards, in 

accordance with evidenced based medicine, for anaesthetists to follow. Examples of such 

societies include the South African Society of Anaesthesiologists (SASA), the Association of 

Anaesthetists of Great Britain and Ireland (AAGBI), ASA and ANZCA. 

 

Some of the aforementioned organisations have special interest subgroups focused on RA 

performance. Examples include the South African Society of Regional Anaesthesia (SASRA) 

and the American Society of Regional Anesthesia and Pain Medicine (ASRA). 

 

There are also stand-alone country/region specific anaesthetic groups such as The New York 

School of Regional Anesthesia (NYSORA), the Irish Society of Regional Anaesthesia 

(ISRA) and the European Society of Regional Anaesthesia & Pain Therapy (ESRA) with its 

UK affiliate RA-UK. 

 

The aforementioned societies have provided recommendations for the practice of anaesthesia 

as a whole. However, it appears that only NYSORA, ISRA and ESRA have published 

recommendations specific to the documentation of RA itself (5, 124, 125).  

 

1.8 Documentation 

 

When it comes to poor documentation, the faintest ink is more powerful than the strongest 

memory (126). In other words, "If it's not written, it never happened and if it is written, it 

doesn't matter what happened” (127). This is particularly true concerning the medicolegal 

implications of inadequate documentation, as there is a legal doctrine that may be used in 

medical negligence cases called res ipsa loquitur (113). This Latin term roughly translates as, 

“the case speaks for itself” where an inference of medical negligence can be made if an 

adverse event occurs that would not usually, unless there had in fact been negligence (113).  

 

Safeguarding against litigation is an important, but not the only, purpose of adequate 

documentation of PNBs. Documentation improves the quality and safety of patient care, 
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enhances patient recall of PNB risks and benefits, plays a vital role in guiding the future 

management of patients and plays an important role in quality assurance, coding, and 

departmental administration. (128)  

 

1.8.1 History and Progression 

 

Documentation of RA has significantly lagged behind that of general anaesthesia. It is often 

reduced to a few illegible lines in a limited space on an anaesthetic chart, originally designed 

specifically for the sole purpose of documenting a general anaesthetic (5). The first notable 

anaesthetic record, the ether chart, was developed in 1894 by Cushing and Codman (129). 

The goal of an anaesthetic record is to adequately document all aspects of the patient’s 

response to the anaesthetic and surgical procedure by recording pharmacological 

interventions, key events and physiological changes in the peri-operative period (130). 

 

Gerancher et al. (131) first published their development of a standardized PNB procedure 

note form in 2005, following an extensive literature review revealing no such document at the 

time. The authors compiled a list of “key elements” deemed necessary to appear on a 

standardised PNB procedure note to satisfy medical, legal, billing, and regulatory goals. Each 

key element was characterised on the level of support for its clinical utility from available 

literature. Level A support was characterised as, “randomised controlled trials in the literature 

or documented standards demonstrating that a clinician’s choice in the application of the 

element is likely to have a direct impact on clinical care”. Level B support was characterised 

by, “editorials or case reports that have introduced controversy in the literature”. Level C 

support was characterised by, “a lack of controversy or no literature support”. The 

researchers agreed on 38 critical elements, the majority of which came from level A and B 

support and were classified as either clinical care (n = 27) or billing and regulatory 

compliance (n = 11).  

 

Following this, a UK study by Matthews et al. (132) demonstrated that a standardised PNB 

label substantially improved the level of documentation, stating that inadequate 

documentation may be seen as indirect evidence of a poor standard of care. 

 



 

 28 

In 2009, the New York School of Regional Anesthesia (NYSORA) subsequently developed a 

Universal Documentation Sheet for PNBs (133). The aim was to standardise PNB 

documentation, focussing on assisting anaesthetists with billing and reimbursement. This was 

evident by the fact that the document sheet had basic details regarding the PNB procedure 

and included a selection of common types of PNBs with their corresponding ICD 

(International Classification of Diseases) code. This was further improved upon in 2017 when 

NYSORA published the Regional Anesthesia Procedure Form (RAPF), used widely across 

the United States of America (USA) (5).  

 

In 2017, as part of a quality improvement project like that of the NYSORA RAPF, Moran et 

al. (125) published the ISRA Regional Anaesthesia Record Form (RARF). Input was 

obtained from over 100 anaesthetists in Ireland – 98% of which supported the concept of a 

standardised RA record, 94% of which felt that the proposed record contained sufficient 

detail for adequate documentation of RA procedures, and over 90% felt it would improve 

documentation and patient safety, aid in communication and act as an audit tool.  

 

Not only is the ISRA RARF used across Ireland but, following presentation of this project at 

the Annual ESRA Conference in 2017, the ESRA council voted to adopt the project and use 

it as a basis to introduce international guidelines and minimum standards for the 

documentation of RA procedures throughout Europe (125). 

 

An international study in 2022 has provided international recommendations for effective 

documentation in RA (124). It appears to be the first to attempt and to achieve an 

international expert consensus recommendation on adequate documentation in RA. Ahmed et 

al. formed an executive committee and performed an extensive literature review in aid of 

compiling an exhaustive list of components pertinent to RA documentation for a modified 

Delphi review process (124). The Delphi technique is, “a survey method of research which 

aims to structure a group opinion and discussion” (134). Four characteristic features of this 

technique distinguish it from other group decision making processes. They are anonymous 

iterations with controlled feedback, statistical group response, and expert input (134). The 

panel consisted of 77 international experts on RA, with a process of two rounds of 

anonymous electronic voting of pertinent components to be included, followed by a final 

virtual roundtable discussion with live polling on items not yet accepted or excluded from the 

previous rounds. Components were accepted based on the achievement of a strong or weak 
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consensus of >75% and 50-74%, respectively. Those achieving <50% agreement were 

excluded. The final list of recommendations consisted of 51 items achieving strong consensus 

and three achieving a weak consensus (124).  

 

This study has several strengths. A large number of experts voting anonymously minimises 

individual bias, nullifies the impact of dominant individuals and eliminates peer pressure, 

while providing a broad international perspective. The encouragement of collaborator 

commentary and flexibility of inclusion/revision of items allowed for a more comprehensive 

list of suggested documentation components reflecting the diverse practice of RA world-

wide. Unfortunately, a significant limitation of this study is that the panel did not include any 

collaborators from South America, the Middle East, Asia or Africa, nor were there 

representatives from low- and middle-income countries. This may potentially limit the 

recommended documentation components. (124) 

 

1.8.2 Research on Documentation Practices 

 

There is limited current research employing the aforementioned guidelines to audit the 

proficiency of PNB documentation internationally.  

 

One of the earliest studies into the documentation practices of RA, that of Paul and Rutter, 

had a significantly small population size of only 100 patients. Nonetheless, they found RA 

documentation to be poor with only 31% of charts noting the discussion of potential major 

complications, and 42% not documenting which anaesthetist performed the PNB. With 

regards to the documentation of block performance they noted that “aseptic technique” was 

only documented in 27% of records, 21% did not document the nerve stimulation threshold, 

20% failed to document a “negative aspiration” prior to the administration of LA, and only 

7% documented the absence of pain or paraesthesia in patients undergoing a PNB awake. 

(135) 

  

A later (2016) UK-based study in RA documentation practices, although only utilising a 

sample of 20 anaesthetic charts, again proved the poor standards of practice with an overall 

completion of 41% (136). Similarly, an Australian audit of the “Stop Before You Block” 

initiative, illustrated that only 57% of PNBs were compliant with documentation (111). 
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NYSORA guidelines were utilised as a benchmark for a 2018 Ethiopian audit on the 

documentation of PNBs (128). The level of documentation varied per category, with 100% 

being achieved for “aseptic technique”. Conversely “signature of the service provider”, 

“consent of patient for regional nerve block” and “timeout period before needle insertion” 

were not documented at all. The majority of remaining factors audited achieved <50%. 

 

A few studies have proven that standardisation of documentation, significantly improves its 

completion rates (132, 136, 137). Additional peer reviewed information was added to a 

standard anaesthetic chart in these studies, where the pre- and post-addition documentation 

adequacy was noted. Forman and Smith (136) explain that “consent and information given to 

the patient” and “procedure details” were initially noted to have a completion rate of only 

27% and 54%, respectively. Following the addition of a “tick-box sticker” to the 

conventional anaesthetic chart, a re-audit was performed two months later. This revealed an 

improvement to 97% and 99% for the respective categories above – an overall improvement 

in documentation completion of 58% (136).  

 

The South African Society of Anaesthesiologists (SASA) has been “dedicated to the 

furtherance of the discipline of Anaesthesia at both Academic and Clinical level” in South 

Africa, since 1943 (79). It has multiple publications and recommendations for the practice of 

anaesthesia, with a special interest group, the South African Society of Regional Anaesthesia 

(SASRA), dedicated to the practice of RA. The latest SASRA guidelines were published in 

2016, constructed through adaptations of publications from multiple major international 

anaesthesia bodies, in particular the French Society of Anesthesia & Intensive Care Medicine 

(SFAR) (78). SASRA’s publication appears to be the most comprehensive RA guideline 

worldwide. It details various aspects of the principles of practice, LA agents, equipment, 

techniques, infection control, complications and special circumstances (78). Regrettably, the 

publication lacks specific South African guidelines detailing the documentation of RA and 

PNBs. 

 

Although internationally there have been several audits reporting on the poor practice of 

documentation in anaesthesia as a whole (130, 138-141), there is only limited research related 

to documentation of RA and PNBs.  
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South African-based studies on anaesthetic documentation practices are sparse. One recent 

study (142) revealed an overall median score of 77% with regards to chart completion – 

revealing surprisingly higher values in comparison to international equivalents. They noted 

that the adequacy of completion of adult patient anaesthetic charts was higher when 

compared to the paediatric population (p<0.0074). Another recent study reviewed the 

anaesthetic charts in obstetric patients undergoing spinal RA for the purpose of caesarean 

delivery - adequate documentation of charts was found in only 10% of cases (143). 

 

Importantly, there are currently no published audits on the documentation of PNBs in South 

Africa. 

 

1.9 Summary 

 

The practice of RA has become a standard of care for majority of anaesthetists, as well as 

other practitioners involved in a patient’s pain management (6, 16, 17). The exponential 

growth in the field has brought with it a rise in the incidence of RA-associated complications 

and the litigation that follows (13, 14).  

 

There is little research currently available on RA-associated complication incidence. The 

most notable, however, is that of PNI with an incidence of permanent damage up to 0.2%, 

and reversible damage up to 8% (66, 67). Various methods have been successfully employed 

in the prevention of RA-associated adverse events, in particular the proposed “gold standard” 

of “triple monitoring” with the combined use of a nerve stimulator, ultrasonography and a 

pressure limiting device (90). Administrative aspects of limiting potential complications 

include the conformation to international and local guidelines such as the performance of the 

WHO SCC and the “Prep, Stop, Block” initiative, and by ensuring adequate documentation is 

maintained (66, 77, 107, 108). 

 

Incomplete documentation has been found to contribute to 16% of medicolegal claims (67). 

Documentation practices in RA have significantly lagged behind that of general anaesthesia 

(5). A 2022 Delphi consensus study is the first to attempt and achieve an international expert 

consensus recommendation on adequate documentation in RA (124). Research has proven 

that standardisation of documentation improves its completion rate (132, 136, 137).  
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Although internationally there have been several audits reporting on the poor practice of 

documentation in anaesthesia as a whole (130, 138-141), there is only limited research related 

to documentation practices of RA and PNBs. In South Africa in particular, there appears to 

be no published audits regarding documentation of PNBs. 

 

Although the risks of major RA-associated complications may seem low – they are real, and 

anaesthetists must endeavour to mitigate these risks as far as possible. Extrapolation of the 

literature suggests that the utilisation of a standardised RA procedure form will improve 

documentation and have a snowball effect on improving the quality and safety of patient care, 

whilst limiting the risk of litigation. 
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As part of the submission process, authors are required to check off their submission's 

compliance with all of the following items, and submissions may be returned to authors that 
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• This manuscript has currently only been submitted to SAJAA and has not been 

published previously. 

• This work is original and all third party contributions (images, ideas and 

results) have been duly attributed to the originator(s). 

• Permission to publish licensed material (tables, figures, graphs) has been 

obtained and the letter of approval and proof of payment for royalties have 

been submitted as supplementary files. 

• The submitting/corresponding author is duly authorised to herewith assign 

copyright to the South African Society of Anaesthesiologists (SASA). 

• All co-authors have made significant contributions to the manuscript to qualify 

as co-authors. 

• Ethics committee approval has been obtained for original studies and is clearly 

stated in the methodology as well as provided as a supplementary file. 

• A conflict of interest statement has been included where appropriate. 

• The submission adheres to the instructions to authors in terms of all technical 

aspects of the manuscript. 

• Plagiarism: The submitting author acknowledges that the Editorial Board 

reserves the right to use plagiarism detection software on any submitted 

material. 
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Author Guidelines 

Submitted manuscripts that are not in the correct format and without the required 

supporting documentation specified in these guidelines will be returned to the author(s) 

for correction and will delay publication. 

  

AUTHORSHIP  

 

All named authors must consent to publication by signing a covering letter which should be 

submitted as a supplementary file. Authorship should be based on substantial contribution to: 

 

1. conception, design, analysis and interpretation of data; 

2. drafting or critical revision for important intellectual content; and 

3. approval of the version to be published. These conditions must all be met (uniform 

requirements for manuscripts submitted to biomedical journals; refer to icmje.org); 

and 

4. exact contribution of each author must be stated. 

 

MANUSCRIPT PREPARATION 

 

Refer to articles in recent issues for the presentation of headings and subheadings. If in doubt, 

refer to 'uniform requirements' - www.icmje.org. Manuscripts must be provided in UK 

English. The manuscript and supporting documentation should be submitted as follows: 

 

Manuscript 

 

The manuscript must contain the title, abstract, keywords (5), body text and references as 

specified below: 

 

Categories of submissions 

 

Shorter items are more likely to be accepted for publication, owing to space constraints and 

reader preferences.  

 

http://www.icmje.org/
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Original articles 

 

Original articles on research relevant to anaesthesia and analgesia should not exceed 3 200 

words, no more than 30 references, with up to 6 tables or figures. A structured abstract under 

the following headings, Background, Methods, Results, and Conclusion is a requirement and 

should not exceed 300 words. 

 

Clinical Review articles 

 

Review articles relevant to anaesthesia and analgesia should not exceed 2 400 words, with a 

maximum of 20 references and no more than 6 tables or figures. A summary of 300 words or 

less is required. 

Case reports 

 

Case reports should not exceed 1 800 words with no more than 10 references. Figures are 

limited to 2 figures and may include images or photographs. The case report should have 

three headings: Summary (not exceeding 100 words), Case report (with no introduction) and 

Discussion. 

 

Scientific Letters 

 

Scientific Letters should not exceed 2 400 words with a maximum of 10 references. Only one 

table or illustration is permissible. A structured abstract under the following headings, 

Background, Methods, Results, and Conclusions, is a requirement and should not exceed 250 

words. 

 

Letters to the editor 

 

Letters to the editor should be 800 words or less with only one image or table. 

 

Title Page: 

 

The title page should include: 

1. Article Title 
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2. Authors Details: Qualification and affiliation (department and place of work), email 

addresses of all authors, ORCID number of ALL authors must be provided – if 

authors do not have ORCID, please register at https://orcid.org/ 

3. Corresponding author’s information. 

4. The following declarations must be included on the title page: 

 

Declaration of conflict of interest 

 

Authors must declare all sources of support for the research and any association with a 

product or subject that may constitute a conflict of interest. If there is no conflict of interest to 

declare please include the following statement: The authors declare no conflict of interest. 

 

A conflicting interest exists when professional judgement concerning a primary interest (such 

as patient’s welfare or the validity of research) may be influenced by a secondary interest 

(such as financial gain or personal rivalry). It represents a situation in which financial or other 

personal considerations from authors, reviewers or editors have the potential to compromise 

or bias professional judgment and objectivity. It may arise for the authors when they have 

financial interest that may influence their interpretation of their results or those of others. 

Examples of potential conflicts of interest include employment, consultancies, stock 

ownership, honoraria, paid expert testimony, patent applications/registrations, and grants or 

other funding. All potential conflicts of interest need to be declared. The conflict of interest 

statement should list each author separately by name, i.e. 

 

“John Smith declares that he has no conflict of interest. Paula Taylor has received research 

grants from Drug Company A. Mike Schultz has received a speaker honorarium from Drug 

Company B and owns stock in Drug Company C.” 

 

Funding source 

 

All sources of funding should be declared. Also define the involvement of study sponsors in 

the study design, collection, analysis and interpretation of data; the writing of the manuscript; 

the decision to submit the manuscript for publication. If the study sponsors had no such 

involvement, this should be stated as follows: No funding source to be declared. 
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Research Ethics Committee Approval 

 

The submitting author must provide written confirmation of Research Ethics Committee 

approval for all studies including case reports. The ethics committee as well as the approval 

number should be included. 

 

Compliance with ethical guidelines 

 

For all publications: 

 

“The author/s declare that this submission is in accordance with the principles laid down by 

the Responsible Research Publication Position Statements as developed at the 2nd World 

Conference on Research Integrity in Singapore, 2010.” 

 

Available from:  http://publicationethics.org/resources/international-standards-for-editors-

and-authors 

 

Institutional Review Board (IRB) ethical approval must have been given if the study involves 

human subjects or animals. Please provide the approval number as well as the approval letter. 

 

“Prior to commencement of the study ethical approval was obtained from the following 

ethical review board: Provide name and reference number” 

 

For studies with human subjects include the following: 

 

“All procedures were in accordance with the ethical standards of the responsible committee 

on human experimentation (institutional and national) and with the Helsinki Declaration of 

1975, as revised in 2008.” 

 

“Informed written consent was or was not obtained from all patients for being included in the 

study.” 
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For studies with animals include the following sentence: 

 

“All institutional and national guidelines for the care and use of laboratory animals were 

followed.” 

 

For articles that do not contain studies with human or animal subjects: 

 

“This article does not contain any studies with human or animal subjects.” 

 

If doubt exists whether the research was conducted in accordance with the Helsinki 

Declaration, the authors must explain the rationale for their approach, and demonstrate that 

the institutional review body explicitly approved the doubtful aspects of the study. If any 

identifying information about patients is included in the article, the following sentence should 

also be included: Additional informed consent was obtained from all patients for which 

identifying information is included in this article. The Helsinki Declaration 2008 can be 

found at http://www.wma.net/en/30publications/10policies/b3/ 

 

The submitting author must provide written confirmation of Research Ethics Committee 

approval for all studies including case reports. The ethics committee as well as the approval 

number should be included. 

 

Authorship 

 

The authors confirm that all authors have made substantial contributions to all of the 

following: 

 

• The conception and design of the study, or acquisition of data, or analysis and 

interpretation of data. 

• Drafting the article or revising it critically for important intellectual content. 

• Final approval of the version to be submitted. 

• Sound scientific research practice 
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The authors further confirm that: 

 

• The manuscript, including related data, figures and tables has not been previously 

published and is not under consideration elsewhere 

• No data have been fabricated or manipulated (including images) to support your 

conclusions 

• This submission does not represent a part of single study that has been split up into 

several parts to increase the quantity of submissions and submitted to various journals 

or to one journal over time (e.g. “salami-publishing”). 

 

Plagiarism: 

 

• The authors confirm that the work submitted is original and does not transgress the 

plagiarism policy of the journal. 

• No data, text, or theories by others are presented as if they were the author’s own. 

• Proper acknowledgements of other’s work has been given (this includes material that 

is closely copied, summarized and/or paraphrased), quotation marks are used for 

verbatim copying of material. 

• Permissions have been secured for material that is copyrighted. 
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Tables must be cell-based (i.e. not constructed with text boxes, tabs or enters, and NOT 

supplied as an image) and accompanied by a concise title and column headings. Footnotes 
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resolution/quality: 300 dpi or more is preferable, but images must not be resized to increase 

resolution. Unformatted and uncompressed images must be attached as 'supplementary files' 

upon submission (not embedded in the accompanying manuscript). TIFF and PNG formats 
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Abstract  

 

Background 

The practice of regional anaesthesia (RA) has become a standard for majority of practitioners 

involved in patients’ pain management. The exponential growth in the field has brought with 

it a rise in the incidence of associated complications and the litigation that follows. 

Incomplete documentation has been found to contribute to 16% of medicolegal claims. This 

study aims to be the first published audit on the documentation of peripheral nerve blocks 

(PNB) in South Africa, potentially resulting in the implementation of a standardised regional 

anaesthesia procedure form. 

 

Methods 

A quantitative, descriptive, retrospective study design was followed. Convenience sampling 

was used to obtain information related to documentation of peripheral nerve blocks recorded 

during the study period of 2019 at a tertiary hospital in Johannesburg, South Africa. Using a 

peer-reviewed checklist, adapted from the international expert panel Delphi consensus project 

for effective documentation in regional anaesthesia, a sample of 684 anaesthetic charts was 

audited to assess adequacy of completion. 

 

Results 

The overall score for chart completion was 51.8%. There were statistically significant 

differences in chart completion rates between those charts which documented the; block 

performer’s name (p = < 0.01), presence of a supervisor (p = < 0.01), and block outcome (p = 

< 0.01). Results also identified a statistically significant association between documented 

intra-operative complications and the documentation of patients’ baseline vitals (p = 0.048). 

 

Conclusion 

The documentation practices of peripheral nerve blocks are poor. Although the risks of major 

RA-associated complications may seem low – they are real, and anaesthetists must endeavour 

to mitigate these risks as far as possible. PNB documentation is improved in the presence of a 

confident and skilled performer that is willing to document their name and outcome of their 

work, as well as when directly supervised by a senior – likely as a result of direct input on 

documentation or by boosting the performer’s competence. Anaesthetists may fear the 
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negative consequences of complications (such as litigation) and thus appropriate awareness 

for and comprehensive documentation of such complications improves overall chart 

completion standards.  
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Introduction 

 

In the last two decades there has been a substantial movement towards opioid-sparing and 

opioid-free anaesthesia, with the use of local anaesthetics (LAs) being a major component to 

this practice.1 The reason for this change may be multifactorial: an increased interest in the 

Enhanced Recovery After Surgery (ERAS) guidelines reducing recovery times and in-

hospital stays, benefiting all involved (patient, physician and administration)2; limiting the 

extensive side-effect profile of opioid use and abuse3; an attempt to reduce the ‘opioid 

crisis’4; the increasing number of multimorbid surgical patients generally perceived to benefit 

from avoiding general anaesthesia5; the identification of the immunomodulatory properties of 

opioids with an attempt to reduce cancer recurrence6; and the principal reason being to 

improve both intra- and post-operative pain management for the patients themselves.1  

 

The practice of regional anaesthesia (RA) has become a standard for the majority of 

anaesthetists, as well as other practitioners involved in patients’ pain management.6-8 The 

exponential growth of RA has brought with it a rise in the incidence of RA-associated 

complications and the litigation that follows.9,10  

 

The description of RA-associated complications is complex. There is large overlap in the 

causative factors and types. Complications may range from mild to life-altering and/or life-

threatening. These include but are not limited to; those related to the LA agent and additive 

injected (hypersensitivity, allergic and idiosyncratic reactions, local and systemic effects, 

toxicity and neural injury), those related to the RA technique itself (trauma, infection, 

pneumothorax, total spinal anaesthesia, accidental intravascular puncture and haematoma 

formation), those related to the equipment used (needle or catheter dislodgment and damage), 

and block failure.11-14 

 

Currently, there is limited research on the incidence of RA-associated complications. This 

incidence of complications may have increased over the years as anaesthetists have extended 

the use of RA to older, sicker, and more frail patients who are at an increased risk from their 

comorbidities.10 In addition to this, there are more credible registries with improved reporting 

mechanisms allowing for the capture of larger population data, potentially increasing the 

numbers recorded.15 Although there is some research on neuraxial RA, there appears to be no 
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published South African-based research specific to the incidence of complications of 

peripheral nerve blocks (PNBs). 

 

Various methods have been successfully employed in the prevention of RA-associated 

adverse events. One such successful method is the proposed ‘gold standard’ of ‘triple 

monitoring’ with the combined use of a nerve stimulator, ultrasonography and a pressure 

limiting device.16 Administrative aspects of limiting potential complications include the 

conformation to international and local guidelines such as the performance of the World 

Health Organisation (WHO) Surgical Safety Checklist (SCC), the ‘Prep, Stop, Block’ 

initiative, and by ensuring adequate procedural documentation.17-20  

 

A study utilising data from the United Kingdom (UK) National Health Service Litigation 

Authority (NHSLA) between 1995-2007 assessed the extent, patterns and cost associated 

with litigation relating to RA in the UK. One of the major findings from this analysis was that 

RA was responsible for 44% of the anaesthesia-related claims.21 In 2019 the Medical 

Protection Society (MPS) released a publication reviewing anaesthesia-related medicolegal 

claims. A substantial number of claims were related to peripheral nerve injury (PNI) 

following RA, of which a significant proportion of which were successfully defended, 

attributable to appropriate procedure documentation.22 Internationally, incomplete 

documentation has been found to contribute 16% of medicolegal claims.23  

 

Safeguarding against litigation is an important, but not the only purpose of adequate 

documentation of PNBs. Documentation improves the quality and safety of patient care, 

enhances patient recall of PNB risks and benefits, guides the future management of patients, 

and plays an important role in quality assurance, coding and departmental administration.24  

 

Documentation practices in RA have significantly lagged behind that of general anaesthesia, 

where it is often reduced to a few illegible lines in a limited space on an anaesthetic chart.1 

The goal of an anaesthetic record is to adequately document all aspects of the patient’s 

response to the anaesthetic and surgical procedure by recording pharmacological 

interventions, key events, and physiological changes in the peri-operative period.25  

 

A 2022 Delphi consensus study was the first to attempt and achieve an international expert 

consensus recommendation on adequate documentation in RA.26 Unfortunately, a significant 



 

 68 

limitation of this study is that the panel did not include any collaborators from South 

America, the Middle East, Asia or Africa, nor were there representatives from low- and 

middle-income countries. This may potentially limit the recommended documentation 

components.26 This study forms the foundation of the current study’s analysis, the specific 

aim being for a South African context. 

 

A few studies have proven that standardisation of documentation significantly improves its 

completion rates, where the addition of a ‘tick-box sticker’ to the conventional anaesthetic 

chart revealed an overall improvement in documentation completion of 58%.27-29 This 

suggests that by implementing a simple, tick-box type, standardised national form for the 

documentation of a RA procedure, not only would documentation completion rates improve, 

but also potentially RA quality, safety and patient care in South Africa. 

 

Although internationally there have been several audits reporting on the poor practice of 

documentation in anaesthesia as a whole,25,30-33 there is only limited research related to 

documentation practices of RA and PNBs, with no published audits in South Africa. This 

study aims to analyse and describe the documentation of PNBs in South Africa, proving proof 

for the need of a standardised RA procedure form.  

 

 

 

 

 

 

  



 

 69 

Methods 

 

A quantitative, descriptive (non-experimental), retrospective study design was followed.  

 

Ethical approval was obtained from the Human Research Ethics Committee (Medical) of the 

University of the Witwatersrand (M220815). The study was registered before commencement 

with the National Health Research Database (NHRD GP_202208_064). This study was 

performed according to the Declaration of Helsinki34 and South African Good Clinical 

Practice Guidelines,35 and adhered to the Protection of Personal Information Act.36 

 

A weekly average of 20 PNBs are recorded in the Chris Hani Baragwanath Academic 

Hospital (CHBAH) anaesthetic block file. The estimated total records over a 12-month period 

were thus 1040. Based on these numbers, a sample size of 281 anaesthetic charts was 

determined. Calculations were performed using calculator.net37 with the following inputs: 

confidence interval (95%), margin of error (5%), population proportion (50%) and population 

size (1040). However, based on the ease of access of the records and the availability of 

resources (time and human capital) in the study, all records in the study period were used (n = 

684). 

 

A convenience sampling method was used. Details of documentation pertaining to PNBs 

recorded in the departmental block file and corresponding anaesthetic charts (for both 

elective and emergency surgical procedures performed in the CHBAH J.D. Allen theatres) 

where a PNB was performed and documented during the study period (January 2019 to 

December 2019) were reviewed.  

 

Data were captured using a self-designed datasheet developed on REDCap (Research 

Electronic Data Capture). The datasheet was formulated utilising the final list of 

recommendations from the international expert panel Delphi consensus project for effective 

documentation in regional anaesthesia.26 The data collection sheet was subdivided into six 

categories: Patient Demographics, Patient Preparation, Block Specifications, Block 

Performance, Block Outcome and Block-related Complications. Face validity was obtained 

by review from three senior anaesthetic specialists in the department.  
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Only the researchers had access to the captured raw data. Information was captured as present 

or missing for all categories, except for: Patient Demographics – age, sex, and American 

Society of Anesthesiologists (ASA) physical status; Patient Preparation – shift time; Block 

Specifications – PNB name and administered LA and additive; Block Performance – details 

regarding sterility, needle/nerve localisation technique, and aspiration; Block Outcome – 

details specific to the PNB outcome; and Block-related Complications – details involving the 

presence of a complication. 

 

A descriptive analysis was performed using frequencies, proportion tables, and bar graphs to 

describe the categorical variables. Continuous variables were summarised using medians, 

means and standard deviations based on the probability distribution of the variables. To 

determine section completion scores (SCS), all those items listed with binary responses (i.e., 

yes/no) were assigned one point if the section was completed/documented (i.e., ‘Yes’ 

response) and assigned no points if the response was ‘No’. Achieved SCS were added and 

divided by the total number of scores in each section to determine the percentage of 

completion. Comparisons between groups were performed using tests of proportions in the 

form of the Mann-Whitney test, Kruskal-Wallis test, and Pearson’s chi-square test. P-values < 

0.05 were considered statistically significant. 

 

Results 

 

As seen in Table I, the overall score for chart completion was 51.8%, with varying degrees of 

completion for each category. Overall chart legibility was noted to be 98.7%.  
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Table I. Chart completion  

Patient Demographics Documented n % 

Patient’s name 
Yes 684 100.0 

No - - 

Hospital number 
Yes 684 100.0 

No - - 

Patient’s age 
Yes 681 99.6 

No 3 0.4 

Patient’s sex 
Yes 684 100.0 

No - - 

Patient’s weight 
Yes 584 85.4 

No 100 14.6 

Patient’s ASA status 
Yes 661 96.6 

No 23 3.4 

Presence/Absence of Allergies 
Yes 562 82.2 

No 122 17.8 

Category Completion   94.8 

     

Patient Preparation Documented n % 

Date 
Yes 683 99.9 

No 1 0.1 

Time 
Yes 678 99.1 

No 6 0.9 

Performer name 
Yes 337 49.3 

No 347 50.7 

Presence of supervisor 
Yes 233 34.1 

No 451 65.9 

Obtaining of consent 
Yes 284 41.5 

No 400 58.5 

Discussion of risks 
Yes 124 18.1 

No 560 81.9 

Pre-anaesthetic/block evaluation/examination 
Yes 681 99.6 

No 3 0.4 

Pre-procedure/surgical diagnosis 
Yes 683 99.9 

No 1 0.1 

Establishment of IV access Yes 594 86.8 
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No 90 13.2 

Patient position 
Yes 41 6.0 

No 643 94.0 

Standard ASA monitoring 
Yes 633 92.5 

No 51 7.5 

Baseline vitals 
Yes 88 12.9 

No 596 87.1 

Use of sedation prior 
Yes 326 47.7 

No 358 52.3 

Category Completion   60.6 

Block Specifications Documented n % 

PNB name 
Yes 655 95.8 

No 29 4.2 

PNB side 
Yes 271 39.6 

No 413 60.4 

Needle/catheter details 
Yes 279 40.8 

No 405 59.2 

Infiltrate details 
Yes 631 92.3 

No 53 7.7 

Category Completion   67.1 

     

Block Performance Documented n % 

Sterility details 
Yes 384 56.1 

No 300 43.9 

Needle/nerve localisation technique 
Yes 605 88.5 

No 79 11.5 

Needle depth 
Yes 2 0.3 

No 682 99.7 

Aspiration details 
Yes 405 59.2 

No 279 40.8 

Injection details 
Yes 208 30.4 

No 476 69.6 

Category Completion   46.9 

     

Block Outcome Documented n % 

Block outcome (success/failure) Yes 74 10.8 
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No 610 89.2 

Post-procedure vital signs 
Yes 641 93.7 

No 43 6.3 

Post-procedure instructions 
Yes 15 2.2 

No 669 97.8 

Category Completion   35.6 

     

Block Related Complications Documented n % 

Presence/absence of block-related complications 
Yes 45 5.8 

No 639 94.2 

Category Completion   5.8 

     

Overall Chart Completion   51.8 

* Abbreviations: ASA, American Society of Anesthesiologists; IV, intravenous; PNB, peripheral nerve block 
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Patient Demographics – Figure 1 (A) 

Of those patients whose age was documented, over 80% (n = 553; 80.9%) were adults, 

between the ages of 18-65 years of age. Geriatric (> 65 years old) and paediatric (< 18 years 

old) patients exhibited similar frequencies (n = 67; 9.8% and n = 61; 8.9%, respectively). 

When analysing the patients’ age, results revealed that the youngest patient documented to 

have received a PNB was one year old, while the eldest was 91. On average, the patients’ age 

was 39.87 years (SD = 17.79).  

 

Approximately two-thirds (n = 447; 65.4%) of patients receiving PNBs were male. 

 

Six hundred sixty-one (96.6%) charts documented the ASA physical status. Of these, over 

40% were classified as ASA I (n = 293; 42.8%) and a nearly similar portion of patients were 

classified as ASA II (n = 268; 39.2%). Fewer frequencies were observed in the higher ASA 

categories, with 84 patients classified as ASA III (12.3%), 16 patients considered ASA IV 

(2.3%) and none documented as ASA V. It was noted that 296 (43.3%) patients were deemed 

to be an emergency – most of which were noted to be ASA I (n = 155; 52.4%), followed by 

ASA II (n = 98; 33.1%), ASA III (n = 36; 12.2%), and then ASA IV (n = 7; 2.4%). 

 

Patient Preparation – Figure 1 (B) 

Just over two thirds of PNBs (n = 469; 68.6%) appear to have been performed during day 

shifts (07:00-16:00). 

 

Importantly, 400 (58.5%) charts did not document the obtaining of consent for the PNB, and 

over 80% of the charts did not document the discussion of risks of the PNB (n = 560; 81.9%). 

 

The use of sedation prior to performance of the PNB was documented in 326 charts (47.7%). 

Of these; 285 charts (87.4%) noted the use of general anaesthesia, whereas 41 charts (12.6%) 

noted the use of conscious sedation prior to performance of the PNB. Of those noting 

conscious sedation, three charts (7.3%) did not note the name and dose of medication 

prescribed. Of those charts which documented the sedative, 132 (95%) noted midazolam, two 

(1.4%) noted ketamine, and a further two (1.4%) noted a combination of midazolam and 

ketamine for the use of conscious sedation. 
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Figure 1. Chart completion per category (% Documented). A: Patient Demographics, B: Patient Preparation, 

C: Block Specifications, D: Block Performance, E: Block Outcome, F: Block-related Complications 
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Block Specifications – Figure 1 (C) 

The types of PNBs reported were subdivided into upper extremity (UE), lower extremity 

(LE), and head, neck and trunk (HNT). Results from the frequency analysis suggested that 

multiple PNBs were performed and in some instances more than one PNB was documented 

per patient. The majority of documented PNBs were UE (69%), followed by LE (27.6%), and 

then HNT (3.4%). One-fifth of the charts noted an axillary brachial plexus block (n = 186; 

20.0%), followed by supraclavicular brachial plexus block (n = 122; 13.1%), then 

interscalene brachial plexus block (n = 60; 6.5%). The most frequently documented LE PNB 

was a femoral nerve block, reported in 63 charts (6.8%), followed by a sciatic nerve block at 

the popliteal fossa, documented in 57 charts (6.1%). The most common HNT PNBs were 

found to be the erector spinae plane (ESP) and quadratus lumborum blocks, both with a 

frequency of 1%. 

 

Most charts documented the infiltrate details (n = 631; 92.3%). Of which, 629 (99.7%) 

documented the name, 588 (93.2%) noted the volume, 537 (85.1%) documented the 

concentration and only 90 (14.3%) noted the dose of the local anaesthetic utilised. For the 

most part, the appropriate combination of the name, volume, and concentration of LA were 

documented in 485 charts (76.9%).  

 

Just over half of PNBs performed contained adjuncts/additives (n = 350; 51.2%), of which 

mixtures containing adrenaline were used in 267 (39.0%) cases, dexamethasone was added in 

124 (18.1%) cases, and only two cases (0.3%) noted the addition of clonidine to the PNB. 

 

Block Performance – Figure 1 (D) 

Most of the charts documented the needle/nerve localisation technique (n = 605; 88.5%), of 

which a combination of responses was noted with regards to the specific technique used. 

Most noted the use of an ultrasound guided technique only (n = 409; 59.8%). Although not to 

the same extent, a fair number of charts also noted a nerve stimulation technique in addition 

to an ultrasound-guided technique (n = 141; 20.6%). Of those charts which documented the 

use of nerve stimulation (n = 159), just over half documented the motor response and current 

threshold which were (n = 82; 51.6%) and (n = 90; 56.6%), respectively.  

 

Over 400 charts documented the aspiration details (n = 405; 59.2%). Three hundred fifty-four 

noted the absence of blood (51.8%), 10 (1.5%) noted the absence of air, and none 
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documented the absence of cerebrospinal fluid on aspiration. Fifty-four (7.9%) charts simply 

noted a ‘negative aspiration’.  

 

Of the 208 charts which noted the injection details, most noted the absence of 

resistance/pressure on injection (n = 163; 78.4%). Of the patients where no sedation was 

noted to be administered prior to the performance of the PNB (n = 358), only 19.0% (n = 68) 

noted the absence of pain and 9.5% (n = 34) noted the absence of paraesthesia on injection.  

 

Block Outcome – Figure 1 (E) 

Of the 74 charts (10.8%) that noted the block outcome, an equal distribution was documented 

as a block success and block failure (with 32 charts each). Similarly, six charts noted sensory 

blockade and a further six documented motor blockade. 

 

Block-related Complications – Figure 1 (F) 

Illustrated in Figure 2, only 11 charts (1.6%) documented the presence or absence of block-

related complications on the anaesthetic chart. Eight of which noted the absence of an intra-

operative complication, whereas three charts noted the presence of one. Two anaesthetic 

charts noted an accidental vascular puncture only, and the third documented an accidental 

vascular puncture alongside the possibility of local anaesthetic systemic toxicity.  

 

It was noted in the departmental block file that, upon follow-up of the PNBs performed, 34 

patients (5.0%) were identified as having a post-operative complication in the form of a 

potential PNI with the documentation of some form of ‘persistent paraesthesia’, or residual 

‘motor’ or ‘sensory deficit’. Unfortunately no further detailed follow-up was documented.  

 

Of the 684 PNBs performed, 56 (8.19%) were discharged by their primary surgical 

disciplines prior to their anaesthetic follow-up – where it can be assumed that these patients 

had no overt adverse effects related to the PNB. However, there were a total of 238 (34.80%) 

patients that had a loss to follow-up after the performance of their PNB – 157 (23.0%) of 

which had nothing documented under follow-up, and 81 (11.8%) of which were documented 

as ‘not in the ward’, ‘no ward number documented’ or ‘patient not found’.  
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Figure 2. Flow chart of complications identified. 

* Abbreviations: LAST, local anaesthetic systemic toxicity 

 

Inferential Statistics 

The results of the non-parametric testing revealed no statistically significant differences in 

chart completion rates in relation to the patients’ age (p = 0.74), sex (p = 0.87), ASA physical 

status (p = 0.34), shift time (p = 0.40), and the PNB performed (p = 0.92). 

 

Although results from the (Mann-Whitney) non-parametric test revealed that there were 

statistically significant differences in chart completion rates among emergency and non-

emergency patients (U = 62422.00, z = 1.97, p = 0.05), a closer inspection of the medians and 

means suggested the retention of the null hypothesis (Emergency: x̄ = 63.6, M = 63.6; Non-

emergency: x̄ = 61.9, M = 63.6).  

 

Results from the (Mann-Whitney) non-parametric test revealed that there were statistically 

significant differences in chart completion rates between those charts which documented the; 

PNB performer’s name (U = 70709.00, z = 4.77, p = < 0.01), presence of a supervisor (U = 

68972.00, z = 6.76, p = < 0.01), and block outcome (U = 29882.50, z = 4.59, p = < 0.01). 

Further scrutiny of the measures of central tendency revealed that those charts with the 

abovementioned details documented exhibited higher chart completion rates when compared 

684 PNBs

Block File Review

34 Potential post-operative 
complications identified

34 Potential peripheral 
nerve injuries

Anaesthetic Chart Review

11 Documented the 
presence/absence of an 

intra-operative complication

3 Documented the presence 
of an intra-operative 

complication

2 Accidental vascular 
punctures

1 Accidental vascular 
puncture + possible LAST

8 Documented the abscence 
of a complication

673 Did not document the 
presence/abscence of an 

intra-operative complication
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to those that did not (x̄ = 64.2 and x̄ = 61.1, x̄ = 65.4 and x̄ = 61.2, and x̄ = 66.7 and x̄ = 62.1, 

respectively). 

 

Pearson’s chi-square tests of association were conducted to determine whether significant 

associations exist between the presence (or absence) of documented complications and the 

independent variables. Forty-five charts were included in the analysis (see Figure 2). Results 

from these analyses identified only one significant association; between documented 

complications (or the absence thereof) and the documentation of a patient’s baseline vitals 

(χ2(2) = 6.09, p = 0.048). Further inspection of the cross-tabulation revealed that the 

following was primarily responsible for this significant association; there were significantly 

more patients (than expected) whose baseline vitals were documented and who exhibited an 

intra-operative complication (z = 1.8).  

 

Discussion 

 

Although a small population size of only 100 patients, a study by Paul and Rutter on RA 

documentation revealed chart completion rates of only 24.7%.38 A 2016 UK-based study, 

although only utilising a sample of 20 anaesthetic charts, also showed inadequate 

documentation practices with an overall completion of 41%.28 An Australian audit of the 

‘Stop Before You Block’ initiative illustrated that only 57% of PNBs were compliant with 

documentation requirements.39 Similarly, a 2018 Ethiopian audit of PNB documentation 

practices, utilising the New York School of Regional Anesthesia (NYSORA) documentation 

guidelines as a benchmark, revealed an overall chart completion rate of < 50%.24 

 

The current study’s findings of chart completion rates are only slightly higher than that of 

international studies, with an overall chart completion rate of 52%. The SCS varied 

significantly per category, with ‘Patient Demographics’ achieving 95%, ‘Block Outcome’ 

36% and ‘Block-related Complications’ achieving only 6%. Importantly, the pertinent 

sections of preparation for and performance of the PNB scored an average of 58%. This is 

concerning, as it is this information that may provide the most evidence to safe-guard against 

litigation in lieu of complications. 
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The study most comparable, given the description of guidelines utilised for category 

completion, is the Ethiopian audit. The level of documentation in the Ethiopian study also 

varied significantly per category, for example, achieving documentation rates of 100% for 

‘sterility’, in comparison to the current study’s results of only 56.1%. Where the current study 

revealed rates of 49.3% and 41.5% for ‘performer name’ and ‘obtaining of consent’, 

respectively, the Ethiopian study revealed these categories were not documented at all.24  

Statistically significant results were found when comparing chart completion rates and those 

which documented the PNB performer’s name, presence of a supervisor, and block outcome  

(p = < 0.01). This may suggest that chart completion is improved when the person performing 

the PNB is confident and competent enough to document their name and the outcome. This 

also suggests that chart completion is enhanced in the presence of a supervisor, likely as a 

result of either their direct input regarding documentation or improving the performers’ 

competence through their experience and guidance during the procedure. 

 

A statistically significant association was identified with regards to the documentation of 

complications, whereby charts with documented intra-operative complications had a higher 

number than expected documentation rate of the base-line vitals (p = 0.048). This suggests 

that anaesthetists are more aware of the ramifications, such as the risk of litigation, following 

an observed complication and would thus ensure appropriate and comprehensive chart 

completion. 

 

Regarding poor documentation, ‘If it's not written, it never happened and if it is written, it 

doesn't matter what happened’.40 This is particularly true concerning the medicolegal 

implications of inadequate documentation, as there is a legal doctrine that may be used in 

medical negligence cases called res ipsa loquitur.41 This Latin term translates to, ‘the case 

speaks for itself’ where an inference of medical negligence can be made if an adverse event 

occurred that would not have usually, unless there had in fact been negligence.41  

 

A sufficient understanding of the principles of informed consent for RA is essential for those 

providing the service. This insight can ensure appropriate patient management even in the 

face of inadvertent complications. Failure to obtain informed consent may result in criminal 

and/or civil legal charges, as this may be considered as assault – being a violation of the 

patient’s human rights.41 It is concerning that only 18% of charts in this study had the 

discussion of potential risks of the PNB documented on the anaesthetic chart, and even more 
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so that less than half of the charts documented the obtaining of consent for the performance 

of a PNB. 

 

The incidence of irreversible nerve damage (defined by a neurologic abnormality present at 

or beyond 12 months after the procedure) is reported to be 0.03% to 0.2%.17 Alarmingly more 

often, reversible impairments (mostly modest sensory paraesthesias and dysaesthesias) 

occurred with reports varying from 3-8%, depending on the type of PNB conducted.23 The 

current study revealed a potential PNI complication incidence of 5.0%, in keeping with 

international research. However, it was noted that 35% of patients were not followed up post-

operatively which may skew the results. 

 

A prospective case series involving over 7000 PNBs revealed that when the diagnosis of a 

post-operative neurological complication was made, it was nine times more likely to be due 

to a non-anaesthetic-related cause rather than the PNB itself.42 A retrospective analysis by 

Saba et al.23 investigated various factors regarding the performance of PNBs that contributed 

to medicolegal claims against anaesthetists in America. The authors concluded that PNBs that 

resulted in the most claims were interscalene brachial plexus blocks (40%), femoral nerve 

blocks (27%) and sciatic nerve blocks at the popliteal fossa (12%).23 This is of particular 

importance in relation to the current study, as these were among the more frequently 

performed PNBs, and thus hold a higher potential for litigation. 

 

The Royal College of Anaesthetists (RCoA) has announced that the topic of their 8th 

National Audit Project (NAP8) will be ‘complications of regional anaesthesia’ detailing that 

the focus will be on ‘peripheral blocks and central neuraxial blockade and other neurological 

complications of anaesthesia’.43 This should provide further, up-to-date, information on the 

causative factors and incidence regarding RA-associated complications as well as assist in 

improving patient care within the realm of RA. 

 

 

 

 

 

 



 

 82 

Conclusion 

 

The documentation practice of PNBs at CHBAH is poor, with an overall completion rate of 

52%. Chart completion rates appear to be higher when the anaesthetist performing the PNB 

documents their name and block outcome, suggesting a certain level of skill and competence. 

The supervision by senior members of staff also improved documentation, potentially either 

with direct input or again by elevating the performer’s competence. 

 

Although the risks of major RA-associated complications may seem low – they are real, and 

anaesthetists must endeavour to mitigate these risks as far as possible. This study has proven 

that current documentation practices are poor. Extrapolation of the literature suggests that the 

utilisation of a simple, tick-box type, standardised RA procedure form will improve 

documentation and have a snowball effect on improving the quality and safety of patient care, 

whilst limiting the risk of litigation.  

 

Anaesthetic departments should perform frequent audits such as this to assess and 

continuously improve on the quality of care given to patients. Strategies to assist this could 

include regular in-house training on the standards of documentation, as well as regular 

supervision by members of senior staff that has now been proven to improve documentation 

standards. 

 

This study appears to be the first published audit on the documentation of PNBs in South 

Africa. This will potentially pave the way forward for the implementation of a standardised 

South African RA procedure form, with the intention of improving the standard of RA 

practice. 

 

Limitations 

This study was done contextually in the Department of Anaesthesiology CHBAH, and 

consequently may not be generalisable to other departments in South Africa and other 

countries. The study included a small cohort for analysis, which will require further 

validation with a multicentre, national cohort of patients.  
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4.1  Introduction and Problem statement 

Administration of local anaesthetics in regional anaesthesia (RA) plays an important role in 

the practice of anaesthesiology. The history of RA dates back to the 16th century with the 

initial use of cocaine (1). However, it wasn’t until 1902 where the practice was formally 

described with the goal of reducing anaesthetic requirements while providing appropriate 

post-operative analgesia (2). 

Now, approximately 120 years later, the use of local anaesthetics in RA is standard practice 

(3). The evolution of RA is highlighted by the transition from art to science, as more rigorous 

and precise means of locating nerves have been developed (2). The practice of anaesthesia as 

a whole is continuously growing and shifting with new advances in medicine and technology, 

with the aim of practicing evidenced-based medicine (2). In the last two decades there has 

been a substantial movement towards opioid-sparing and even opioid-free anaesthesia, with 

the use of local anaesthetics being key (2). This may be multifactorial: an increased interest in 

the Enhanced Recovery After Surgery (ERAS) guidelines reducing recovery times and in-

hospital stays, benefiting all involved (patient, physician and administration) (4); limiting the 

extensive side-effect profile of opioid use and abuse (5); an attempt to reduce the “opioid 

crisis” (6); the increasing number of multimorbid surgical patients generally perceived to 

benefit from avoiding general anaesthesia (7); the identification of the immunomodulatory 

properties of opioids with an attempt to reduce cancer recurrence (6); and hopefully the 

principal reason being to improve both intra- and post-operative pain management for the 

patients themselves. 

Understandably, the increased use of local anaesthetics has lead to an increased incidence of 

complications arising therefrom. Potential complications, either from the local anaesthetic 

(LA) agent or the specific regional technique itself, range from mild to life-altering and/or 

life-threatening. Examples of mild complications include block failure, infection, haematoma 

formation and temporary nerve damage. More severe complications include permanent nerve 

damage, disability, systemic local anaesthetic toxicity and death. (8)  

The reported complication incidence varies with limited available research. The incidence of 

nerve dysfunction after a peripheral nerve block (PNB) is difficult to establish as injury may 

also be attributable to the patient and/or limb position, tourniquet use and the surgery itself 

(9). The incidence of irreversible nerve damage (defined by a neurologic abnormality present 
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at or beyond 12 months after the procedure) is reported to be 0.029% to 0.2% (10). 

Reversible deficits (mostly minor sensory paraesthesias and dysaesthesias) occur alarmingly 

more frequently, with various reports ranging between 3-8% depending on the type of PNB 

performed (10, 11). 

Nerve injuries occur more frequently in upper rather than lower limb PNBs, with interscalene 

blocks having the highest risk. The underlying pathophysiology is multifactorial, including 

“direct trauma to the fascicular bundle, hypoperfusion, compression and LA neurotoxicity” 

(9).  

There appears to be no published South African data on the incidence of complications of 

PNBs. 

The significance of complications arising from PNBs has warranted various actions to limit 

their incidence and severity. It has been said that RA always works, provided you put the 

right dose of the right drug in the right place (1). The most important preventative measures 

have been the innovative and more reliable nerve and needle location methods, namely nerve 

stimulation and routine ultrasound guidance with an echogenic needle (9, 12, 13). However, 

research regarding this risk reduction is conflicting. A meta-analysis of 23 trials with over 

2000 PNBs comparing the use of ultrasound versus nerve stimulation revealed a relative risk 

reduction of 0.23 for vascular puncture, 0.6 for pain during the procedure and 0.4 for the need 

of analgesic or anaesthetic rescue – there was no difference in the rate of postoperative 

neurologic complications (14). Further research from a retrospective single institution study, 

including over 23 000 PNBs, found that ultrasound guidance did in fact reduce the incidence 

of short term nerve injuries when compared to landmark based blocks (0.2% vs. 0.5%) (15). 

Other technical aspects of limiting potential complications include; the use of a short-

bevelled needle, using a tangential approach to the nerve, performing the PNB in an awake 

patient (where possible) with minimal to no sedation, utilising in-line pressure monitoring 

with the avoidance of injection pressure >1292mmHg, avoidance of paraesthesia and 

intraneural injections, minimising local anaesthetic volume and concentration to the lowest 

required for a successful block, and avoid using adrenaline around poorly vascularised nerves 

(9). 

Administrative aspects of limiting potential complications include ensuring proper 

procedures are followed by conducting a mandatory pre-block safety checklist such as the 
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World Health Organization (WHO) Surgical Safety Checklist (SCC) and/or the “stop before 

you block” initiative, and lastly by ensuring appropriate documentation is maintained in 

accordance with local and/or international guidelines. (9, 10, 16, 17) 

In association with the Harvard School of Public Health, the WHO SCC was developed in 

2008, in an effort to improve surgical safety (17). There have been mixed reports on its 

success. Some studies show that although 100% compliance with the WHO SSC had been 

documented, in reality the checklists had been completed less than 10% of the time when 

operating staff were observed (18, 19). Although this is a concerning trend it stands to reason 

that, when completed appropriately, major errors have been avoided by the implementation of 

such simple checklists.  

In 2010 the Safe Anaesthesia Liaison Group (SALG) published an alert highlighting 

important issues from 67 inadvertent wrong-sided PNBs reported via the National Reporting 

and Learning Service (NRLS) over a 15-month period (20). Further investigation revealed 

that several important elements contributed to errors with PNBs including human, technical 

and environmental factors (9, 21). Human factors included operating list changes, time 

pressure, interpersonal factors, inadequate communication, inaccurate information from the 

patient and inadequate supervision (9). Technical factors included local protocols not being 

followed, time delays between the WHO SSC and performance of the PNB, distance between 

the block and surgery site, surgical mark not present or obscured, patient repositioning and 

more than one block performed (9). Lastly, environmental factors include both the 

performance of the PNB outside of the theatre complex and social activity and distraction in 

the operating room (9).  

The original “stop before you block” initiative was subsequently devised by the Nottingham 

group, with its catchy phrase emphasising the importance of stopping and checking to aid in 

reducing the incidence of wrong sided PNBs (20, 21). It is similar to the WHO SSC but 

rather specifically focuses on block ‘”time-out” (22). This initiative has been established 

internationally within organisations including Regional Anaesthesia United Kingdom (RA-

UK) and the Australian and New Zealand College of Anaesthetists (ANZCA). Although the 

American Society of Anesthesiologists (ASA) has not officially integrated this initiative, 

reports show that it has been widely adopted in the USA (20). It has since been modified and 

improved, with a standard operating policy to limit individual interpretations (20). 
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Documentation of RA has significantly lagged behind that of general anaesthesia. It is often 

reduced to a few illegible lines in a limited space on an anaesthetic chart, originally designed 

specifically for the sole purpose of documenting a general anaesthetic (2). The first notable 

anaesthetic record was developed in 1894 by Cushing and Codman, the ether chart (23). The 

goal of an anaesthetic record is to adequately document all aspects of the patient’s response to 

the anaesthetic and surgical procedure by recording pharmacological interventions, key 

events and physiological changes in the peri-operative period (24). 

With regards to inadequate documentation, the faintest ink is more powerful than the 

strongest memory – in other words, if it isn’t written it isn’t done (25). This is particularly 

true concerning the medicolegal implications of inadequate documentation, as there is a legal 

doctrine often used in medical negligence cases called Res ipsa loquitur (26). This Latin term 

roughly translates as, “the case speaks for itself” where an inference of medical negligence 

can be made if an adverse event occurs that would not usually, unless there had in fact been 

negligence (26).  

Litigation against anaesthetists continues to grow at an alarming rate, with RA being a 

leading cause (27, 28). This may have huge financial implications not only for anaesthetists, 

regarding medical malpractice insurance, but also for patients, the general taxpayer and the 

country as a whole. Carstens and Piermain (26) note that medical negligence does not have to 

be “gross” to prove liability for culpable homicide, further stating that the slightest deviation 

from the standard of the reasonable medical practitioner may be enough (26). Such litigation 

should provide valuable information in educating anaesthetists to reduce future incidents and 

claims. However, there is limited South African-based medicolegal data available with the 

majority of cases settled out of court, restricting public access. 

The Medical Protection Society Ltd. (MPS) is a well-known international medicolegal 

protection organisation for doctors, dentists and other healthcare professionals (29). In a 2019 

publication (30), MPS analysed the medicolegal support given to South Africa-based 

Anaesthesiologists in relation to nearly 1700 cases and 1000 claims. It was found that there 

were a substantial number of claims relating to neurological damage following RA. 

Allegations included failing to obtain adequate informed consent, failing to abandon the 

procedure in the event of an initial unsuccessful attempt and delayed recognition of 

complications resulting from inadequate postoperative monitoring. A significant proportion of 

claims were successfully defended, attributable to appropriate procedure documentation (30). 
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Related to RA, MPS suggest the following in order to minimize risk; ensure anaesthetic 

technique is regularly updated and in accordance with local guidelines, ensure that all aspects 

of the procedure and effects are explained to the patient, and ensure accurate and clear 

documentation, including that of intra-operative vital signs and informed consent with a clear 

explanation of the possible risks/complications and benefits (30). 

A recent retrospective analysis by Saba et al. (11) investigated various factors regarding the 

performance of PNBs that contributed to medicolegal claims against anaesthetists in America. 

The authors concluded that PNBs that resulted in the most claims were interscalene (40%), 

femoral (27%) and popliteal (12%) blocks (11). The majority of the medicolegal claims were 

due to permanent minor injuries, with paraesthesia and partial motor deficit being the most 

frequent signs and symptoms. Interestingly claims were three fold higher where the onset of 

symptoms were delayed rather than immediate. Anecdotal evidence points to the reason that 

immediate complications are identified by healthcare practitioners and are thus addressed 

appropriately in a timely fashion (11). There were various contributing factors identified. 

Most significantly (93%) was alleged negligence with regards to “technical 

knowledge/performance”, referring to fault assigned to the anaesthetist and occurring during 

the PNB procedure (i.e. inadvertently blocking the incorrect nerve or not aspirating prior to 

injection). Following this was “pre-existing injury/radiculopathy” (26%), referring to prior 

documented nerve injuries at or near the site of the PNB. Thereafter was “delayed specialist 

consultation” (24%), whereby several signs and symptoms were present that warranted 

specialist consultation. Most interestingly was “documentation error/missing”  (16%), 

referring to incomplete or missing procedure notes and/or discrepancies between what the 

anaesthetist/staff claimed versus what was actually documented (11). 

All of the abovementioned factors elude to the litigation limitation recommendations that 

anaesthetists; must remain diligent and up to date on the technical aspects of PNB 

performance, remain cognisant of their competency and be able to appropriately assess and 

verify their performance, should consider pre-existing nerve injury/radiculopathy a relative 

contra-indication to RA due to the “double crush theory”, should adequately counsel patients 

on warning signs of possible complications with strict instructions on when to return or seek 

specialist consultation, should ensure adequate documentation of RA as it proves more 

difficult to defend cases with poor/no documentation. (11) 
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Despite a known complication arising from a correctly performed PNB, in the event of 

litigation, it may be the appropriately followed standardised documentation that impedes a 

negative outcome, in favour of the anaesthetist. In 2009, a prospective case series involving 

over 7000 PNBs revealed that when the diagnosis of a postoperative neurological 

complication was made, it was nine times more likely to be due to a non-anaesthetic-related 

cause rather than the PNB itself (31). Many international medical governing bodies have 

placed accurate record keeping as, “one of the fundamental requirements for good clinical 

practice” (32).  

Medicolegal claims in South Africa are generally dealt with in terms of common law utilising 

the law of delict, with five elements that must be proven (conduct, wrongfulness, damage, 

causation and fault) (33). To ensure a successful claim, guilt must be proven whereby there 

has been a voluntary act or omission with a factual causation that infringes a protected right, 

causing a loss that can be claimed in the form of compensation or satisfaction, which is 

determined by examining the defendant’s state of mind and/or the degree of care exhibited 

towards the plaintiff (26, 33).  

Fault or blameworthiness may be considered a subjective factor, whereas negligence is 

determined objectively measuring the defendant’s conduct against the yardstick of the 

reasonable person in the same circumstances. Medicolegal claims in South Africa are, for the 

most part, based on negligence (33). Carstens and Pearmain point out that the term “medical 

malpractice” incorporates all forms of intentional and negligent professional medical 

misconduct. Thus the preferential term “professional medical negligence” is used with 

regards to the blameworthiness of physicians, based on negligence (26). The test for medical 

negligence is adapted to “the standard of the reasonable medical practitioner, or the 

reasonable specialist medical practitioner in that field, with a similar degree of professional 

skill, in the same circumstances as the defendant” (26). The difficulty in applying this to 

cases against anaesthetists performing PNBs, is the lack of specific PNB documentation 

protocols disallowing direct comparison for the so called “yardstick”.  

Safeguarding against litigation is an important, but not the only, purpose of adequate 

documentation of PNBs. Documentation improves the quality and safety of patient care, 

enhances patient recall of PNB risks and benefits, plays a vital role in guiding the future 

management of patients and is important in quality assurance, coding, and departmental 

administration. (34) 
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There are various organisational/regulatory bodies that can be regarded as authorities on 

anaesthesia. Country/region specific societies set recommendations and standards, in 

accordance with evidenced based medicine, for anaesthetists to follow. Examples of such 

societies include the South African Society of Anaesthesiologists (SASA), the Association of 

Anaesthetists of Great Britain and Ireland (AAGBI), ASA and ANZCA. 

Some of the above have special interest subgroups dedicated to the performance of RA. 

Examples include the South African Society of Regional Anaesthesia (SASRA) and the 

American Society of Regional Anesthesia and Pain Medicine (ASRA).  

There are also stand-alone country/region specific anaesthetic groups such as The New York 

School of Regional Anesthesia (NYSORA), the Irish Society of Regional Anaesthesia (ISRA) 

and the European Society of Regional Anaesthesia & Pain Therapy (ESRA) with its UK 

division RA-UK.  

The aforementioned societies have provided recommendations for the practice of anaesthesia 

as a whole. However, it appears that only NYSORA and ISRA have published 

recommendations specific to the documentation of RA itself (2, 35).  

Gerancher et al. (36) first published their development of a standardized PNB procedure note 

form in 2005, following an extensive literature review revealing no such document at the 

time. The authors compiled a list of “key elements” deemed necessary to appear on a 

standardised PNB procedure note in order to satisfy medical, legal, billing and regulatory 

goals. Each key element was characterized on the level of support for its clinical utility from 

available literature. Level A support was characterized as, “randomised controlled trials in the 

literature or documented standards demonstrating that a clinician’s choice in the application 

of the element is likely to have a direct impact on clinical care”. Level B support was 

characterised by, “editorials or case reports that have introduced controversy in the 

literature”. Level C support was characterised by, “a lack of controversy or no literature 

support”. The researchers agreed upon 38 key elements, most of which from level A and B 

support, that were listed as either elements of clinical care (n = 27) or elements of billing and 

regulatory compliance (n = 11) (36). 

Later that year a UK study by Matthews et al. (37) demonstrated that a standardised PNB 

label substantially improved the level of documentation, stating that inadequate 

documentation may be seen as indirect evidence of a poor standard of care. 
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In 2009, NYSORA subsequently developed a Universal Documentation Sheet for PNBs (38). 

The aim appears to have been to standardise PNB documentation, focussing on assisting 

anaesthetists with billing and reimbursement. This was evident by the fact that the document 

sheet had basic details regarding the PNB procedure and included a selection of common 

types of PNBs with their corresponding ICD (International Classification of Diseases). This 

was further improved upon in 2017 when NYSORA published the Regional Anesthesia 

Procedure Form (RAPF), used widely across the USA (2).  (Appendix D) 

Also in 2017, as part of a quality improvement project similar to that of the NYSORA RAPF, 

Moran et al. (35) published the ISRA Regional Anaesthesia Record Form (RARF). Input was 

obtained from over 100 anaesthetists in Ireland – 98% of which supported the concept of a 

standardised RA record, 94% of which felt that the proposed record contained sufficient 

detail for adequate documentation of RA procedures, and over 90% felt it would improve 

documentation and patient safety, aid in communication and act as an audit tool. (Appendix 

E) 

Not only is the ISRA RARF used across Ireland but, following presentation of this project at 

the Annual ESRA Conference in 2017, the ESRA council voted to adopt the project and use it 

as a basis to introduce international guidelines and minimum standards for the documentation 

of RA procedures throughout Europe (35). 

A more recent, 2022, international study has provided international recommendations for 

effective documentation in RA. It appears to be the first to attempt and to achieve an 

international expert consensus recommendation on adequate documentation in RA. Ahmed et 

al. (32) formed an executive committee and performed an extensive literature review in aid of 

compiling an exhaustive list of components pertinent to RA documentation for a modified 

Delphi review process. The Delphi technique is, “a survey method of research which aims to 

structure a group opinion and discussion” (39). Four characteristic features of this technique 

distinguish it from other group decision making processes. They are anonymity, iteration with 

controlled feedback, statistical group response and expert input (39). The panel consisted of 

77 international experts on RA, with a process of two rounds of anonymous electronic voting 

of pertinent components to be included followed by a final virtual round table discussion with 

live polling on items not yet accepted or excluded from the previous rounds. Components 

were accepted based on the achievement of a strong or weak consensus of >75% and 50-74%, 

respectively. Those achieving <50% agreement were excluded. The final list of 
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recommendations consisted of 51 items achieving strong consensus and three achieving a 

weak consensus (32). (see Appendix F) 

This study has several strengths. A large number of experts voting anonymously minimizes 

individual bias, nullifies the impact of dominant individuals and eliminates peer pressure, 

while providing a broad international perspective (32). The encouragement of collaborator 

commentary and flexibility of inclusion/revision of items allowed for a more comprehensive 

list of suggested documentation components reflecting the diverse practice of RA world-wide 

(32). Unfortunately, a significant limitation of this study is that the panel did not include any 

collaborators from South America, the Middle East, Asia or Africa, nor were there 

representatives from low- and middle-income countries. This may potentially limit the 

recommended documentation components (32).  

There is limited current research employing the aforementioned guidelines to audit the 

proficiency of PNB documentation internationally. After an extensive search, only one 

published audit on the documentation of PNBs was identified (34). NYSORA guidelines 

were utilised as a benchmark for a 2018 Ethiopian audit on the documentation of PNBs (34). 

The level of documentation varied per category, with 100% being achieved for “aseptic 

technique”. Conversely “signature of the service provider”, “consent of patient for regional 

nerve block” and “timeout period before needle insertion” were not documented at all. The 

majority of remaining factors audited achieved <50%. 

Similarly, an Australian audit of the stop before you block initiative, illustrated that only 57% 

of PNBs were compliant with documentation (22). Hudson et al. (40) and Matthews et al. 

(37) proved that standardisation of the documentation of an epidural and PNBs, respectively, 

improved completion of documentation. Additional peer reviewed information was added to a 

standard anaesthetic chart in both studies, where the pre- and post-addition documentation 

adequacy was noted with a significant improvement.  

SASA has been “dedicated to the furtherance of the discipline of Anaesthesia at both 

Academic and Clinical level” in South Africa, since 1943 (41). It has multiple publications 

and recommendations for the practice of anaesthesia, with a special interest group, SASRA, 

dedicated to the practice of RA. The latest SASRA guidelines were published in 2016, 

constructed through adaptations of publications from multiple major international anaesthesia 

bodies, in particular the French Society of Anesthesia & Intensive Care Medicine (SFAR) 

(42). SASRA’s publication appears to be the most comprehensive RA guideline worldwide. It 
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details various aspects of the principles of practice, LA agents, equipment, techniques, 

infection control, complications and special circumstances (42). Regrettably, the publication 

lacks specific South African guidelines detailing the documentation of RA and PNBs.  

Although internationally there have been several audits reporting on the poor practice of 

documentation in anaesthesia as a whole (24, 43-46), there is extremely limited research 

related to documentation of RA and PNBs. Even more importantly, it appears there are 

currently no published audits on the documentation of RA and PNBs in South Africa.  

Extrapolation of the literature suggests that the utilisation of a standardised RA procedure 

form will improve documentation and have a snowball effect on improving the quality and 

safety of patient care, whilst limiting the risk of litigation.  

This study aims to be the first published audit on the documentation of PNBs in South Africa. 

This will potentially pave the way forward for the implementation of a standardised RA 

procedure form, with the intention of improving the standard of RA practice in South Africa. 
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4.2  Aim and Objectives 

4.2.1 Aim 

The aim of this study is to audit the documentation of peripheral nerve blocks by reviewing 

the anaesthetic charts at Chris Hani Baragwanath Academic Hospital (CHBAH). 

4.2.2 Objectives 

The primary objective of this study is: 

• To describe the PNB documentation with regards to patient demographics, patient 

preparation, block specification, block performance details, block outcome and block 

related complications. 

 

4.3  Research Assumptions 

The following definitions will be used in this study. 

Anaesthetist: is any qualified medical doctor working in the Department of Anaesthesiology 

including interns, medical officers, registrars and/or consultants. 

Anaesthetic chart: is a pre-printed chart utilised in CHBAH theatre that is then completed 

manually by the anaesthetist to record any anaesthetic administered to a patient. 

Block file: the file available in the Department of Anaesthesiology at CHBAH, whereby 

anaesthetists document the details of patients who have received a peripheral nerve block. 

Peripheral nerve block: a type of regional anaesthetic that involves injecting local 

anaesthetics and other analgesic agents near a major nerve and/or nerve bundle to block the 

sensation of pain from a specific area of the body. 

General anaesthetic: is a state of controlled unconsciousness, provided by an anaesthetist, 

resulting from the administration of intravenous and/or inhalational general anaesthetic 

agents. 

ASA Physical Status: a classification system used to assess and communicate a patient’s pre-

anaesthesia medical co-morbidities, as defined by the American Society of Anesthesiologists. 

Legibility: is the quality of being clear enough to read. 
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Day shift: the period of time anaesthetists work (9 hours) between 07:00-16:00. 

Night shift: the period of time anaesthetists work (15 hours) between 16:00-07:00. 

Paediatric: a patient less than 18 years of age. 

Adult: a patient between 18 and 65 years of age. 

Geriatric: a patient older than 65 years of age. 

CHBAH: Chris Hani Baragwanath Academic Hospital 

RA: Regional anaesthesia 

PNB: Peripheral nerve block. 

Patient Demographics: Components of the data collection tool detailing patient information 

including documentation of; name, hospital number, age, sex, ASA physical status, and 

allergies. (Appendix C) 

Patient Preparation: Components of the data collection tool detailing pre-PNB preparation 

including documentation of; date and time, anaesthetist performing the PNB, supervisor 

name, consent obtained, discussion of risks, pre-anaesthetic/block evaluation, pre-procedure 

diagnosis, intravenous access, patient position, standard ASA monitoring, and the use of 

sedation prior to PNB. (Appendix C) 

Block Specification: Components of the data collection tool detailing the PNB including 

documentation of; type of PNB performed, PNB site, needle/catheter details (including type, 

length and size), and infiltrate details (including adjuncts and LA agent name, concentration, 

volume and dose). (Appendix C) 

Block Performance Details: Components of the data collection tool detailing the 

performance of the PNB including documentation of; procedure sterility, needle/nerve 

localisation technique (landmark based, nerve stimulation, and/or ultrasound guided), motor 

response and current threshold if nerve stimulation was utilised, ultrasound probe orientation 

if ultrasound was utilised (in-plane or out-of-plane), needle depth, aspiration details 

(including absence of blood, air and/or CSF), and injection details (including absence of pain, 

physiological response, resistance and/or paraesthesia on injection). (Appendix C) 
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Block Outcome: Components of the data collection tool detailing outcome of the PNB 

including documentation of; the PNB outcome and details (including sensory and/or motor 

block and block success or failure), post-procedure vital signs, and post-procedure 

instructions. (Appendix C) 

Block Related Complications: Components of the data collection tool detailing 

complications related to the PNB including documentation of; presence or absence of 

complications (including peripheral nerve injury, inadvertent catheter removal, accidental 

vascular puncture, haematoma formation and/or local anaesthetic toxicity). (Appendix C) 

NYSORA RAPF: Regional Anaesthesia Procedure Form developed by NYSORA describe, 

reference (Appendix D). 

ISRA RARF: Regional Anaesthesia Record Form developed by ISRA (Appendix E) 

Delphi Consensus Recommendations: The final list of recommendations from the 

“Recommendations for effective documentation in regional anesthesia: an expert panel 

Delphi consensus project” publication (Appendix F). 
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4.4  Demarcation of Study Field 

The study will be conducted in the Department of Anaesthesiology at the CHBAH, affiliated 

to the Faculty of Health Sciences of the University of the Witwatersrand situated in 

Diepkloof, Soweto. The staff complement of the department is comprised of 15 interns, 57 

registrars and medical officers rotating at any given time and 41 consultants. CHBAH is the 

3rd largest hospital in the world, occupying around 173 acres (0.70 km2), with approximately 

3200 beds. The main theatre complex is the JD Allen theatres which have 15 theatres, 11 of 

which are elective and four are emergency theatres which run on a 24-hour basis. An average 

of 1500 cases are done monthly at the JD Allen theatres excluding the Obstetrics and 

Gynaecology theatres, St John’s Eye Hospital theatres and remote sites such as cardiac 

catheterization laboratory, MRI and radiology suites. There are an average of 20 peripheral 

nerve blocks documented in the departmental block file per week.  

 

4.5  Ethical Considerations 

Approval to conduct this study will be obtained from the Human Research Ethics Committee 

(Medical) and the Wits Graduate Studies Committee. Permission to access stored anaesthetic 

charts will be obtained from the Chief Executive Officer (CEO) at CHBAH (Appendix A) 

and the Head of the Department of Anaesthesiology at CHBAH (Appendix B).  

This study will adhere to the Protection of Personal Information (POPI) Act where no patient 

or medical professional information will be published and/or disclosed as part of this study.  

Anonymity will be maintained whereby each anaesthetic chart will be allocated a study 

number and no identifying information will be recorded in the data collection sheet. 

Confidentiality will be maintained as only the researcher and the supervisors will have access 

to the raw data. 

Data capturing will be performed in the Department of Anaesthesiology at CHBAH by the 

researcher - ensuring that records will not be removed from the hospital premises. The data 

collected will be stored securely in a password protected data base for a period of six years 

following completion of this study. 
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The results of this study will be communicated to the Head of the Department of 

Anaesthesiology at CHBAH. 

This study will be conducted in accordance with the declaration of Helsinki (47) and the 

South African Good Clinical Practice Guidelines (48).  

 

4.6  Data Collection 

4.6.1 Research design 

This study will follow a quantitative, descriptive (non-experimental), retrospective study 

design. 

Quantitative research is described as a, “formal, objective, rigorous, and systematic process 

for generating numerical information about the world” (49). Descriptive research, being one 

type of quantitative research, is the exploration and description of phenomena in real-life 

situations, providing an accurate account of characteristics of individuals, situations or groups 

using numbers (50). This type of research has no intervention, with limited or no control of 

extraneous variables (49). The general outcomes of descriptive study designs include the 

identification and description of concepts, identification of possible relationships among 

concepts, and development of hypotheses that provide a basis for future quantitative research 

(49). Lastly, retrospective study designs measure variables which have occurred in the past 

(ex post facto) (51). 

As this study will be reviewing anaesthetic charts already completed, with no intervention, 

this follows a descriptive, retrospective study design with a natural setting. 

4.6.2 Study population 

The study population will be the details obtained from the block file and corresponding 

anaesthetic charts of the patients who received a peripheral nerve block for either elective or 

emergency surgical procedures in the JD Allen theatres at CHBAH during the study period 

(01 January 2019 to 31 December 2019). 
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4.6.3 Study sample 

4.6.3.1 Sample size 

According to Sharma et al. (52), “sample size estimation is the most crucial methodological 

part of a research study for precisely drawing inferences about population or generalization of 

study results”. The adequacy of the sample size in a quantitative study design is evaluated 

using a power analysis. This is the ability of the study to detect differences or relationships 

that actually exist in the population (49).  

The desired sample size was determined in consultation with a biostatistician and based on 

formulae reported by Sharma et al. (52) and calculator.net (53).  

Since there is a reported average of 20 peripheral nerve blocks being entered into the block 

file per week, the estimated population size over a 12 month period will be 1040. The 

estimated sample size for this study will be 281, calculated using calculator.net (53) with the 

following inputs: confidence interval (95%), margin of error (5%), population proportion 

(50%) and population size (1040). 

The estimated sample size was calculated using the following equation: 

 

Where: SS is the sample size, Z is the given Z value, p is the percentage of population, C is 

the confidence level and Pop is the population. 

4.6.3.2 Sampling method 

The researcher will use convenience sampling method, where the documentation of 

peripheral nerve block details in block file and corresponding the anaesthetic charts from 01 

January 2019 to 31 December 2019 will be reviewed. Convenience sampling involves the 

choice of readily available participants or objects for the study, and is otherwise known as 

availability sampling (51).   

4.6.3.3 Inclusion criteria 

The inclusion criteria for this study is all details obtained from the block file and 

corresponding anaesthetic charts for both elective and emergency surgical procedures, 

performed in the CHBAH JD Allen theatres, where a peripheral nerve block was provided 

and documented during the study period (January 2019 to December 2019). 
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4.6.3.4 Exclusion criteria 

Anaesthetic charts not documented in the block file will be excluded from the study. 

4.6.4 Collection of data 

Data will be collected after the relevant permissions have been received, as per the 

aforementioned ethical considerations in section 5.  

Patients’ details will be obtained from the block file kept in the Department of 

Anaesthesiology at CHBAH. The corresponding anaesthetic charts will be sought from the 

records held in the department. Using a specifically designed datasheet developed on 

REDCap (Research Electronic Data Capture) (Appendix C) the relevant information from the 

anaesthetic chart regarding the peripheral nerve block performed shall be captured for further 

interpretation. REDCap is a password-protected, secure web-based software platform 

developed by Vanderbilt University (Nashville, Tennessee) (54). REDCap was designed to 

support data capture for research studies providing: 1) an intuitive interface for validated data 

capture; 2) audit trails for tracking data manipulation and export procedures; 3) automated 

export procedures for seamless data downloads to common statistical packages; and 4) 

procedures for data integration and interoperability with external sources (54, 55).  

Details from the block file and corresponding anaesthetic charts will be reviewed and 

assessed using a data collection sheet/checklist (Appendix C). To ensure content validity the 

data collection sheet was designed by adapting the level A and B support “key elements” of a 

standardized PNB procedure note (36), the essential elements of documentation of PNB 

procedures by NYSORA (2) (Appendix D) and ISRA (35) (Appendix E), and most 

importantly from the final list of recommendations from the Delphi Consensus Project (32) 

(Appendix F). The following categories are included; Patient Demographics, Patient 

Preparation, Block Specifications, Block Performance Details, Block Outcome and Block 

Related Complications.  

Prior to its use, the data collection sheet that will be used in this study will be reviewed by 

three senior specialists in the department and their input provided on what they deem to be 

the minimum requirements for documentation of peripheral nerve blocks to ensure face 

validity.  

Each anaesthetic chart will be given a unique study number to only capture the relevant 

information – omitting the patients’ names and hospital number, as well as the responsible 
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anaesthetists’ details. Data capturing will be performed in the Department of Anaesthesiology 

at CHBAH by the researcher – ensuring that records will not be removed from the hospital 

premises. Only the researcher and supervisors will have access to the raw data captured. 

Information will be captured as present or missing for all categories, with the exception of 

Patient Demographics – patient identification (name and hospital number) will be noted as 

present or missing and specific details regarding the patient (age, sex, weight, 

presence/absence of allergies and ASA physical status) will be documented.  

 

4.7  Data Analysis 

Data will be captured using a specifically generated REDCap data collection sheet in 

conjunction with a biostatistician. A descriptive analysis will be done using frequencies and 

percentages, as well as bar graphs, to describe the categorical variables. Continuous variables 

will be summarized using means and standard deviations or medians and interquartile ranges, 

where appropriate based on the distribution of the data. Comparisons between groups will be 

done using tests of proportions in the form of the ANOVA (Analysis of Variance) test for 

parametric data and the Mann-Whitney and Wilcoxon’s signed rank test for nonparametric 

data. P-values less than 0.05 will be considered statistically significant for differences 

between compared groups. Stata® version 17 software (StataCorp, USA) will be used to 

carry out the descriptive and comparative analyses. 

 

4.8  Significance of the Study  

The practice of RA is evolving, with the continued strive for excellence utilising evidence-

based medicine (2). With this change and increased use of RA, comes the concomitant 

increased incidence of complications and risk of litigation (8). At present there is extremely 

limited international research on the incidence of PNB complications and none identified in 

South Africa. Regarding the use of RA, inadequate documentation has been identified as a 

significant contributing factor leading to medicolegal claims against anaesthetists (11). 

Accurate documentation not only safeguards against litigation but also improves the quality 

and safety of patient care, is important in the guidance of future patient management, and is 

essential in quality assurance, coding and departmental administration (34). There is 

extremely limited research specific to the auditing of RA documentation internationally. It 
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has, however, been established that standardisation improves documentation adequacy (37, 

40). Various international anaesthetic regulatory bodies have designed standardised RA 

documentation forms, most notably with contributions from NYSORA, ISRA and a recent 

expert panel Delphi consensus project with recommendations for effective documentation in 

RA (2, 32, 35). Although SASRA has developed one of the most comprehensive guidelines 

on RA world-wide, unfortunately the publication does not include local guidelines on 

standardising the documentation of RA in South Africa (42). This study aims to be the first 

published audit on the documentation of PNBs in South Africa, potentially paving the way 

forward for the implementation of a standardised South African RA procedure form, in the 

hopes of improving the standard of RA practice. 

 

4.9  Validity and Reliability of the Study 

Rigor is the striving for excellence in research, which requires discipline, adherence to detail, 

precision, and accuracy. A rigorously conducted quantitative study has precise measuring 

tools, a representative sample and a tightly controlled study design (49)  

Validity and reliability are closely related. Study validity is a measure of the truth or accuracy 

of the findings obtained from a study. Central to this is the validity of a study’s design, 

encompassing the strengths and threats to it’s quality. Design validity can be divided into four 

categories, being that of; construct, internal, external, and statistical conclusion validity. 

Construct validity is concerned with the fit between the conceptual and operational 

definitions of variables and that the study indeed measures what it initially intended to. 

Internal validity looks at the accuracy of study findings and ensures they are not a result of 

extraneous variables. External validity focuses on the extent to which the study findings can 

be generalised beyond the study sample. Lastly, statistical conclusion validity ensures that the 

study conclusions regarding relationships and/or differences generated from statistical 

analyses are an accurate reflection of real life. (49) 

Reliability refers to the degree to which a study can be depended upon to provide consistent 

results if repeated over time (51).  

To ensure rigor and obtain results that are both valid and reliable, the following measures will 

be taken: 



 

 108 

• An appropriate study design will followed. 

• The retrospective study design will prevent anaesthetists from altering their charting 

practice in response to the study. 

• An appropriate sample size will be obtained. 

• A standardised data collection sheet, having been reviewed by three senior 

anaesthesiologists, with face and content validity will be utilised. 

• A single researcher will collect data and perform regular quality checks when entering 

the data, thus minimising risk for capturing error. 

• Statistical analyses will be completed in close consultation with a biostatistician. 

 

4.10 Potential Limitations of the Study 

The contextual study design may limit generalizability of the study results to other 

populations. The results of the study may only be applicable to the practice of peripheral 

nerve block documentation at CHBAH, the Wits circuit of anaesthesiology and/or South 

African anaesthetic practice – not necessarily generalizable to other hospitals, practices 

and/or countries. 

A limitation of applying a retrospective study design is the reliance on completed anaesthetic 

charts, and potentially errors in record keeping of the charts.  

Taking the study population only from those entered into the block file potentially increases 

the likelihood of improved anaesthetic chart completion. There will be a subset of peripheral 

nerve blocks that were performed in the study period that were not entered into the block file. 

One could assume that those anaesthetists lacking due diligence to enter the patient details 

into the block file would potentially maintain anaesthetic charts not in accordance with the 

latest guidelines. Thus, potentially missing charts from being entered into the study that could 

have altered the results. 
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4.11 Project Outline 

4.11.1 Time frame 

Activity 

May 
Jun

e 
July Aug Sept Oct Nov Dec Jan Feb Mar 

Apri

l 

2022 2022 2022 2022 2022 2022 2022 2022 2023 2023 2023 2023 

Proposal 

preparation 
            

Literature 

review 
            

Proposal 

submission 
            

Postgraduate 

approval 
            

Ethics approval             

Data collection             

Data analysis             

Draft article             

Submission             
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4.11.2 Financial plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description Price per unit Number of pages Copies Total 

Printing proposal R1 48 6 R288 

Printing ethics R1 20 2 R40 

Printing post graduate form R1 2 4 R8 

Printing final research report R1 80 3 R240 

Binding final research report R200  3 R600 

Total  R1176 
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4.13  Appendices 

Appendix A: Request to the MAC (Medical Advisory Committee) of CHBAH

 

 

Department of Anaesthesiology 

University of the Witwatersrand 

rsfowles.md@gmail.com 

+27845613429 

 

 

ATT: Chris Hani Baragwanath Academic Hospital MAC (Medical Advisory Committee) 
 
PERMISSION TO CONDUCT: A retrospective analysis of peripheral nerve block documentation in 
the Department of Anaesthesiology at a tertiary hospital in Johannesburg, South Africa 
 
To Whom It May Concern, 
 
I am a registrar in the Department of Anaesthesiology at the University of Witwatersrand. I wish to 
conduct research as part of my training for the Master of Medicine (MMed) (Anaesthesia) degree. 
The research project is titled: “A retrospective analysis of peripheral nerve block documentation in 
the Department of Anaesthesiology at a tertiary hospital in Johannesburg, South Africa”. The 
research will be conducted under the supervision of Dr J. Moutlana and Dr M. Kebalepile.  
 
The study aims to audit the documentation of peripheral nerve blocks by reviewing the anaesthetic 
charts at Chris Hani Baragwanath Academic Hospital (CHBAH) using a modified checklist adapted 
from the New York School of Regional Anaesthesia (NYSORA) and Irish Society of Regional 
Anaesthesia (ISRA) guidelines, as well as recommendations from a recent international Delphi 
Consensus on effective documentation in Regional Anaesthesia.  
 
The study has received provisional ethics approval from the Human Ethics Research Committee 
(Medical) of the University of the Witwatersrand (Protocol Ref No: M220815 MED22-08-039).  
 
The study has received provisional approval, pending minor corrections, from the post graduate 
protocol assessors meeting. 
 
The study will not result in any additional cost to the hospital. 
 
I have attached the proposal for your perusal. Please don’t hesitate to contact me for further 
information or queries. 
 
Thank you for your time and consideration. Looking forward to hearing from you at your earliest 
convenience. 
 
Your sincerely, 
 
Dr R. S. Fowles (MD) 
MP0788465 
BHSc (Wits), MBBCh (Wits), DCH (SA), DA (SA) 
 
Cell: +27845613429 
Email: rsfowles.md@gmail.com 
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Appendix B: Request to the HOD of Anaesthesiology at CHBAH 

 

 

 

Department of Anaesthesiology 

University of the Witwatersrand 

rsfowles.md@gmail.com 

+27845613429 

 

 

ATT: Head of Department of Anaesthesiology at Chris Hani Baragwanath Academic Hospital 
 
PERMISSION TO CONDUCT: A retrospective analysis of peripheral nerve block 
documentation in the Department of Anaesthesiology at a tertiary hospital in 
Johannesburg, South Africa 
 
Dear Dr P. Mogane, 
 
I am a registrar in the Department of Anaesthesiology at the University of Witwatersrand. I 
wish to conduct research as part of my training for the Master of Medicine (MMed) 
(Anaesthesia) degree. The research project is titled: “A retrospective analysis of peripheral 
nerve block documentation in the Department of Anaesthesiology at a tertiary hospital in 
Johannesburg, South Africa”. The research will be conducted under the supervision of Dr 
Jacob Moutlana and Dr Kebalepile.  
 
The study aims to audit the documentation of peripheral nerve blocks by reviewing the 
anaesthetic charts at Chris Hani Baragwanath Academic Hospital (CHBAH) using a modified 
checklist adapted from the New York School of Regional Anaesthesia (NYSORA) and Irish 
Society of Regional Anaesthesia (ISRA) guidelines, as well as recommendations from a 
recent international Delphi Consensus on effective documentation in Regional Anaesthesia.  
 
The study will apply for ethics approval from the Human Ethics Research Committee 
(Medical) of the University of the Witwatersrand. 
 
The study will not result in any additional cost to the hospital. 
 
I have attached the proposal for your perusal. Please don’t hesitate to contact me for 
further information or queries. 
 
Thank you for your time and consideration. Looking forward to hearing from you at your 
earliest convenience. 
 
Your sincerely, 
 
Dr R. S. Fowles (MD) 
MP0788465 
BHSc (Wits), MBBCh (Wits), DCH (SA), DA (SA) 
 
Cell: +27845613429 
Email: rsfowles.md@gmail.com 
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Appendix C: Data Collection Sheet 
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Appendix D: NYSORA Regional Anaesthesia Procedure Form 
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Appendix E: ISRA Regional Anaesthesia Record Form 
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Appendix F: Final list of Delphi Consensus Recommendations 
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Appendix G: Permission from the HOD of Anaesthesiology at CHBAH 

 

  

 
CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL  
DIRECTORATE - ANAESTHESIA 
Tel. number:  (011) 933-9334/5 
Fax number: 086 553 2529 
Email: Palesa.Mogane@wits.ac.za 
 

  

            12th August 2022  
  
 
To whom it may concern 

 

RE: PERMISSION TO CONDUCT RESEARCH DR RORY FOWLES 

 

This is to confirm that I grant permission to Dr. Rory Fowles (student number 0703106J) to conduct a 

retrospective analysis of the documentation of peripheral nerve blocks at Chris Hani Baragwanath 

Academic Hospital. This is towards his MMed project titled “AN ANALYSIS OF PERIPHERAL NERVE 

BLOCK DOCUMENTATION AT A TERTIARY HOSPITAL IN JOHANNESBURG, SOUTH AFRICA”. 

 

I wish him all the best in this endeavor. 

 

Kind regards. 

 

 

__________________________ 

DR PALESA MOGANE 

CHIEF SPECIALIST AND HEAD OF DEPARTMENT 

DEPARTMENT OF ANAESTHESIOLOGY  

CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL 

UNIVERSITY OF WITWATERSRAND 

EMAIL: PALESA.MOGANE@WITS.AC.ZA  

EMAIL: MOGANEP@GMAIL.COM 
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Section 5: Annexures 

5.1 Ethics Approval 
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5.2 Graduate Studies Approval 
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5.3 Change of Supervisor Approval 
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5.4 Turnitin Originality Report 
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