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Although rare, complications can occur in paediatric regional 
anaesthesia (PRA).1 An awareness of the various steps where 
things could go wrong, and the measures taken to rectify them, 
can go a long way in preventing and treating PRA effectively. 

Complications due to needle and its trajectory

The needle puncture point

Infections, swellings, tenderness, inflammation at the site of 
needle puncture has been reported. Although not too harmful 
in peripheral nerve blocks, this can be dangerous for central 
neuraxial procedures. Microorganisms can gain access to deeper 
layers along the needle insertion path. In central neuraxial blocks, 
this can present as meningitis, epidural abscess as the organism 
can migrate along the catheter track. The local anaesthetic (LA) 
injected from the multidose vials could be a source of infection 
too, even though they contain bacteriostatic agents. Adequate 
aseptic precautions go a long way to prevent infections.

The needle trajectory

Along the path of needle advancement till the target, 
depending on the anatomical layers along the trajectory, 
various structures can be inadvertently damaged. To quote a 
few examples, the vascular structures (causing haematoma, 
inadvertent intravascular injections) could be damaged, e.g. in 
brachial plexus blocks, the plural (causing pneumothorax) in 
infraclavicular, subclavian perivascular or paravertebral blocks, 
inadvertent damage to the bony structure such as the base of 
the sacrum in caudal epidural block, inadvertent puncture of the 
dural sac while performing caudal block, peritoneal puncture 

in cases of abdominal wall blocks, or kidney damage while 
performing lumbar plexus block. These are to list a few, however; 
it is possible to damage any structure along the path towards 
the nerve or target fascial plane and the nerve itself, during the 
needle advancement. This can be prevented to a large extent by 
real-time of US guidance and thorough knowledge of anatomy. 
It is better to be mindful of the varying anatomy in children as 
the range of weight and size is wider, and structures are more 
superficial. Moreover, congenital anomalies and their tell-tale 
signs should be checked out.  

Complication due to local anaesthetic drugs

These include methemoglobinaemia, allergic reactions and local 
anaesthetic systemic toxicity (LAST). Methemoglobinaemia is 
rare, the LA (especially prilocaine) works as an exogenous factor 
to induce acquired methemoglobinaemia.2 Allergic reactions to 
LA are more due to the preservatives, however, allergic reaction to 
preservative-free mepivacaine has also been reported.3 Human 
errors in aspirating wrong drugs or expired drugs are always a 
possibility, and local protocols should be made to prevent them. 

Local anaesthetic systemic toxicity in children

Although rare, LAST can be fatal, especially in infants, because 
they are more susceptible. Few case reports of LAST pre-
dominantly in newborns4 and infants5 have been reported. 
To prevent LAST, the maximal allowable LA dosing has to be 
followed. Test dosing and incremental injections in aliquots are 
recommended.6 The presentation of LAST can be masked with 
the concomitant sedation or general anaesthesia. The central 
nervous system and the cardiovascular systems are affected, 
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presenting as seizures, tachyarrhythmias, and ultimately death 
from apnoea and cardiovascular collapse. The manifestation 
of seizures calls for airway control and oxygenation, control of 
seizures with midazolam and thiopentone, arterial blood gases 
and, if possible, drug level sampling is required. 

The cardiovascular toxicity has to be treated by intralipids. 
The recommended dosage is 1.5 ml/kg to 2 ml/kg of 20% lipid 
emulsion bolus intravenously over one minute. The bolus 
can be repeated once or twice if required. The continuous 
infusion recommended dose is 0.25 ml/kg/min (upper limit of  
10 ml/kg lipid emulsion over the first 30 minutes). Propofol 
as an alternative to intralipid is unacceptable and harmful. 
Epinephrine has not been shown to be as effective as intralipid. 
The treatment algorithm for LAST should be laminated and kept 
ready for reference. If 20% intralipid is not available we should 
not perform regional anaesthesia.  

Having enumerated most of the complications associated with 
PRA, it’s worthwhile to take note that they are rare, surprisingly, 
in spite of the fact that most of the blocks are performed under 
general anaesthesia or sedation. Recently Paediatric Regional 
Anaesthesia Network (PRAN) did a multi-institutional study 
of PRA in 2010, 2012, 2015 and 2018.7,8 In this study they did 
not identify any permanent motor or neurologic deficits. The 
data from this study demonstrate a level of safety in PRA and 
confirms the safety of placing blocks under general anaesthesia 
in children.8 

The major difference between the practices of regional anaes-
thesia in the last ten years (2000–2010) and these ten years 
(2010–2020) in PRA is application of US.9 Also, ultrasound-
guided (USG) peripheral nerve blocks have increased in these 
ten years. Caudal epidural blocks have stood the test of time 
and have an approving safety record,10 however, application of 
USG blocks does add to the safety and accuracy. Furthermore, 
USG peripheral nerve blocks are observed to be superseding the 
central neuraxial blocks.11 Peripheral nerve blocks and perineural 
catheters are rendered safer with US guidance.12 There are also 
several advantages of USG caudal blocks. Anatomical variations 
in the lumbosacral region such as sacral meningocele, extradural 
cysts are usually asymptomatic in neonates and infants. They 
can be associated with skin discolouration of the sacral area, 
sacral dimple or hair tuft. US scanning in such cases helps us 
pick up the pathology and gives us a clear idea of what we are 
dealing with.13 Certain complications, such as rectal puncture, 
can be avoided.14 However, real-time USG central neuraxial 
blocks require more skill than USG peripheral nerve blocks, 
pre-procedural scan can determine the depth of skin to the 
epidural space, thereby preventing dural punctures. Real-time 
visualisation of the epidural catheter and location of the catheter 
tip can be detected in newborns and infants.15 Complications 
related to catheter placement in central neuroaxis,16-18 have 
also decreased, and accuracy has improved with US guidance. 
Increasing application of PRA does create unique issues, such as 
parental demand and teenager refusal of epidural anaesthesia.19 
This calls for introspections and understanding of our attitude 
towards communication and legalities. Lastly, as many benefits 

that PRA has always offered, COVID-19 bring us to consider the 
importance of PRA again.20

In conclusion, complications in PRA are rare in spite of the 
fact that blocks in this age group are mostly performed under 
sedation or general anaesthesia. Systematic training, the right 
equipment, knowledge of anatomy, understanding of the local 
anaesthetic drugs, vigilant monitoring, training in USG regional 
anaesthesia and an attitude of keeping abreast with the latest 
information goes a long way in improving safety. 
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