


Introduction 

There is still debate on the approach anaesthetists and the wider medical team should take in response to 

publications about the potential of general anaesthetic agents to cause changes in the developing brain. 

The debate centres on initial observations in immature animals that a variety of anaesthetic agents 

including volatile anaesthetic agents, propofol, ketamine and benzodiazepines can induce both cytological, 

biochemical and behavioral changes after anaesthesia.  An increasing number of published studies looking 

at the potential relevance in the human infant are now available and it is possible that additional ongoing 

studies will provide information in the near future. These studies have concentrated on the potential harms 

of anaesthesia on cognitive development in the young after exposure to anaesthetic agents through 

different approaches: retrospective epidemiological data, prospective cohorts, and randomised controlled 

trials. The data continues to emerge and therefore any guidance has to remain time sensitive. 

New opinions, statements and editorials have been published since the previous Joint Professional 

Guidance document in 2017 and these are referenced below. Several of these documents offer conflicting 

advice on the ‘at risk’ population, the interpretation of potential harm and advice for anaesthetists on what 

to discuss with parents and carers before surgery.  

In response to requests from the anaesthesia community in the UK and Ireland, we have updated a brief 

summary of key points that we hope are clear and provide a safe and sensible response to the current 

knowledge. This does not take the place of a systematic review on the topic and is not intended to present 

a prescriptive view on anaesthesia in the very young. The guidance has been prepared to help clarify 

current knowledge and provide a balanced approach to the data. We have provided suggestions on how to 

discuss the subject when it has been brought up by parents. There is also a ‘Frequently Asked Questions’ 

section with suggested responses, and an up to date reference list. Other data may still emerge that will 

help to clarify the issue, and we will continue to review this guidance document in the light of new 

knowledge.  Advisory statements from the MHRA may emerge on this topic, which will also need 

monitoring. This Guidance must, therefore, be seen within the context of a broad approach to this issue 

and adjusted if and when new information emerges.  

 

 

 

 



Current State of Knowledge 

Laboratory studies have shown dose-dependent alterations in brain morphology following exposure of 

neonatal and infant animals to anaesthesia. [1-3] Dose-dependent acute tissue effects have been reported 

with many anaesthetic drugs (volatile agents, propofol, thiopental, ketamine, benzodiazepines). Effects 

vary with the age of the animal, but it is difficult to directly translate ages across mammalian species. 

Maturation varies in different brain regions, and structural changes may not reflect significant alterations in 

function. Some studies have shown long-term adverse effects on memory tests in rodents and cognitive 

tests in primates following prolonged initial exposures. However, monitoring and maintaining physiological 

stability is difficult in small animals, and the impact of anaesthesia alone, versus anaesthesia and surgical 

injury, and potential preventive strategies require further evaluation. As a result, it is difficult to directly 

extrapolate from the laboratory results to current clinical practice. 

Human clinical studies evaluating the potential adverse effects of anaesthesia on behavioural and cognitive 

outcomes in children have been undertaken through prospective randomised trials and epidemiological 

methods.  Importantly, recent prospective studies have shown no difference in outcome after 2 years 

following hernia repair in infants [4,5] or at 8-15 years of age following a single anaesthetic before 3 years 

of age. [6] Evidence from epidemiological cohort studies is mixed, as exposures and outcomes vary, but 

several recent studies have shown no major adverse effects following single anaesthetics. [7-14] The lack of 

adverse effect following a single anaesthetic exposure of approximately one hour is reassuring. 

The FDA Drug Safety Communication for General Anaesthetic and Sedation Drugs has raised concern in 2016 

(https://www.fda.gov/Drugs/DrugSafety/ucm554634.htm) which led to responses from anaesthesia bodies 

[14-16]. This communication included recommendations for health care professionals on balancing the 

benefits and potential risks of prolonged anaesthesia (greater than 3 hours) or repeated anaesthesia in 

children under 3 years. It also provided recommendations to parents/caregivers on discussing potential risks 

and benefits with their child’s health care professional. The designation of specific risk, ages and durations 

of anaesthesia are, at this time, however, without substantive data to support these limits. [17] It also needs 

to be understood that while non-urgent procedures can be delayed until a child is older, the risks of 

postponing or cancelling life-saving procedures or time-sensitive surgeries in infancy carries clear and 

documented risks. Furthermore, there is good evidence that inadequate anaesthesia and analgesia may 

result in significant and serious complications. 

  



Practical issues in Paediatric Management 

 

No child should undergo a procedure that is unnecessary, and in general, infants and young children do not 

undergo general anaesthesia for diagnostic investigations, elective surgery or emergency surgery for trivial 

reasons.  It is recommended that if there are concerns about undertaking a procedure and/or the rationale 

for the planned surgery is unclear, the issues should be discussed with the surgical team as early as 

possible. Direct communication may allow an exchange of relative or perceived risks from each discipline to 

make a clear balanced decision. 

There is currently no evidence to support any particular anaesthetic technique or drug regimen that has 

benefit over another in terms of reducing the potential effects of anaesthesia on the human infant brain. 

Established and safe anaesthetic techniques, delivered by trained and experienced staff, in an environment 

with the necessary monitoring, support and infrastructure underpins good quality care. [18-20]. Minimising 

known risks, such as cardiovascular or respiratory complications, should take precedence over the 

theoretical risk of neurotoxicity [7], particularly as there is currently insufficient comparative data to make 

any recommendations regarding changes of anaesthetic practice. Moreover, changing from a familiar 

established technique to something unfamiliar can potentially introduce new and quantifiable risks.  

It is important to discuss all aspects of perioperative safety with patients, parents and carers before surgery 

in the usual fashion. However, unlike major known side-effects and complications of anaesthesia, [21] it is 

more difficult to deal with the current and as yet unknown risks of anaesthesia in infancy on cognitive 

development. Transparency in patient care is mandatory and there has been some confusion on whether 

the current state of knowledge requires the anaesthetic team to raise this specific issue with all parents of 

younger children about to undergo anaesthesia.  Some statements suggest routine discussion of 

anaesthetic toxicity with all parents [16].  It is our view that based on current knowledge, a discussion of 

potential effects of anaesthesia in infancy on cognitive development is not mandatory and must be 

balanced against the potential to cause unnecessary fear and stress. However, each consent process should 

be individualised, considering the clinical need for anaesthesia and parental requests for further 

information regarding risk. Parents may raise the issue of potential toxicity prior to surgery and this should 

prompt a careful discussion of the current state of knowledge emphasising the points made above. Parents 

should also be directed to further resources outlining the issue for parents and carers and a short series of 

‘Frequently Asked Questions’ as below. We continue to liaise with other organisations on this issue. The 

situation is being monitored and as new information becomes available, we will modify this guidance 

document as necessary in liaison with partner organisations.  
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Resources and Information for Parents 

 
Association of Paediatric Anaesthetists of Great Britain and Ireland (APAGBI) 

Information for Parents. (separate page below) 
 
Safe Anesthesia For Every Tot (Safetots) Initiative 

What to tell parents. https://www.safetots.org/parents-faq/  
 
SmartTots  
Collaborative group including International Anesthesia Research Society (IARS) and the U.S. FDA. 

Consensus Statement On The Use Of Anesthetic And Sedative Drugs In Infants And Toddlers 
http://smarttots.org/about/consensus-statement/ 

 

Nemergut ME, Aganga D, Flick RP. Anesthetic neurotoxicity: what to tell the parents? Pediatr Anaesth 
2014;24:120-126. 
  



Frequently Asked Questions 

1. What should I say to the parents/ carers of a young infant who express concern about 
anaesthesia and the potential for long-term effects on the brain? 
This should prompt an open discussion using the advice to parents/ carers and also the advice to 
professionals from the APA website. It may be helpful to have these to hand and give them a 
chance to read these documents before further discussion. The central points to explain are: 
a) That the surgery or procedure is only being scheduled because it is necessary. 
b) The experimental data and measures used in animals cannot be directly translated into serious 

long-term effects in human infants. 
c) A single anaesthetic of short duration has not been shown to cause long-term changes in 

cognitive development. 
d) The importance of careful management of paediatric anaesthesia by trained personnel within a 

safe environment need to be emphasised. 
e) That all babies and children are closely monitored during anaesthesia and surgery to maximise 

safety and minimise side-effects. 
f) That surgery cannot be safely performed without adequate anaesthesia and analgesia. 

 
2. If parents still remain unsure or are concerned about providing consent for anaesthesia and 

surgery, what should you do?  
In the rare case when parents or carers remain sufficiently concerned to withhold consent for 
elective procedures, it may be necessary to organise a further discussion with all the relevant 
disciplines, to discuss the benefits of the procedure/surgery and risks of delay. This may result in 
postponement for cases that are not urgent.  
Emergency or urgent surgery may still need to take place, and risks associated with delay clearly 
outweigh the theoretical issues about anaesthesia on long-term cognitive development.  
 

3. If I am called to anaesthetise a young infant should I instigate a discussion about long-term 
effects of anaesthesia on cognitive development?  
It is important to discuss all the known risks of anaesthesia in the pre-surgical discussion. Based on 
the current data, we do not believe that discussion of effects of anaesthesia on cognitive 
development is mandatory or should be instigated.  
 

4. Should I alter my current anaesthesia practice in response to the current evidence base 
information or other published statements?  
No. There is currently no evidence to support one particular anaesthetic technique or drug regimen 
that has benefit over another in terms of reducing the potential effects of anaesthesia on the infant 
brain. In addition, changing anaesthesia practice from a familiar to an unfamiliar technique can 
itself introduce risk. 
 

5. Is repeated exposure or long duration exposure to anaesthetic agents more harmful than short-
duration single exposure? 
There is not enough evidence to answer this question at this time. Evidence from both 
epidemiological and prospective studies indicate that a single exposure to anaesthesia of an hour 
appears to be safe in terms of cognitive development. The epidemiological studies carried out so 
far have not shown major adverse effects on the infant brain that can be specifically related to 
anaesthesia. Infants who need multiple anaesthetics or those who require complex surgery and 
anaesthesia of long duration usually have additional comorbidities that can affect development. 
This has made data analysis on multiple exposures or longer-term exposures unable to definitively 
resolve the issue and is unlikely to do so in the future.  


