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Essay 
 
Half a million children and young people undergo anaesthesia and surgery in the UK. A 

survey carried out by NCEPOD showed that 40% of consultant anaesthetists and 

surgeons considered their paediatric curriculum should be larger and 32% of surgeons and 

43% of anaesthetists considered their hospital facilities could potentially compromise the 

delivery of a safe children's surgical service (1). If this is the perception of the leaders in a 

paediatric surgical team, the feelings of the scrub nurses, paediatric nurses, healthcare 

assistants and trainee doctors who form the rest of the team are likely to be similar. 

Innovation in healthcare has different definitions. For the purposes of this essay, 

innovation is a process through which the social and economic value is extracted from 

knowledge by developing, generating and implementing ideas that produce improved new 

strategies and processes (2). Innovation can be incremental, involving identifying problems 

and thus improving services, or radical, involving adopting completely new ways of 

working. The first part of this essay will discuss incremental innovation and the topic of 

‘teaming’, first introduced by the Harvard Business School, to address human factors in 

the paediatric theatre team. In the second part of the essay will discuss virtual reality as a 

radical innovative tool for educating and building the paediatric theatre team.  

 

Building a stable, high performing team generally takes time and repeated interaction and 

this is often challenging for a paediatric theatre teams in district general hospitals (DGH) 

where the majority of paediatric surgeries take place. Firstly, for elective procedures, the 

consultant anaesthetist and surgeon may have come from a different hospital and be 

doing an outreach list in an unfamiliar environment and with new surgery team members. 

Furthermore, DGH paediatric emergency theatre teams would usually be the same adult 

emergency theatre team, and this team, although used to working together, will not be 

familiar with operating or anaesthetizing in the paediatric sub-population. As such building 

teamwork and facilitating education in such circumstances poses a unique challenge. The 

focus is on human factors and the Harvard Business Review have developed the concept 

of ‘teaming’ which would apply well to these scenarios. 

  

Applying the idea of ‘teaming’ to the paediatric theatre team would improve productivity 

and collaboration through addressing human factors. Teaming refers to “teamwork on the 

fly”, a way to gather experts in temporary groups to solve problems they are encountering 

for the first and perhaps only time (3). Teaming works better than traditional teamwork in 

situations that are more complex, uncertain and require rapid changes in course. Solution 
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can come from anyone in the team thus this requires team members to cross boundaries 

and the loss of the traditional team hierarchy, which can lead to dissent. Resolution of this 

requires overcoming technical and interpersonal challenges, which often falls on team 

leaders to understand and apply teaming. Resolution of issues can be divided into the 

‘hardware’ and ‘software’ of teaming. 

 

The ‘hardware’ of teaming refers to technical issues of structuring and sorting out tasks for 

execution. In the operating theatre we already perform certain essential teaming 

‘hardware’ aspects such as identifying roles, handover of care and working in small sub-

teams to accomplish tasks. However there is no time to build trust making it more difficult 

for team members to speak up or listen. The emphasis of effective teaming in the 

paediatric theatre should be on the ‘software’, which refers to the behaviour’s involved in 

successful teaming. In any teamwork, team members are more vulnerable to the effects of 

others decisions, this is overcome by establishing trust enabling members to interact 

fluidly. However to establish trust takes time. In teaming team members have to act as if 

they trust one another because of limited time. This is prone to conflict and team leaders 

can use different methodologies to overcome this.  

 

Firstly team leaders can emphasize purpose: for example, saying what is at stake if the 

procedure does not go ahead, is a basic motivational tool. It establishes a shared purpose 

and thus gives the team shared values. For example at the team brief when saying the 

child needs the left inguinal hernia repair perhaps the surgeon can also mention that 

without this operation, the risk of the child coming into A+E with an obstruction and 

needing an emergency operation is nullified. This puts everyone on the same page about 

why the operation is important.  

 

Secondly an environment of ‘psychological safety’ needs to be created where team 

members can feel comfortable to speak up, disagree and say when they don't know 

something. Errors will happen and are often the result of human factors and there should 

be a ‘no blame’ attitude towards errors. The same should apply to knowledge, or rather 

lack of it. Creating ‘psychological safety’ can be done simply by the team leader(s) 

acknowledging their own fallibility and ignorance about a topic or area of expertise and 

asking thoughtful questions. For example, the consultant surgeon admitting that he does 

not know where the theatre equipment is kept (thus showing the importance of the scrub 

team and the theatre runner) or the theatre sister at the end of a list asking if there is 
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anything that she could have done better and, if a new idea is raised, saying that she will 

facilitate a meeting between that member of staff and the theatre manager. This would 

help team members to speak up if they are unclear about a matter without feeling as if 

they are being judged thus hopefully resolving problems before they occur.  

 

It is difficult for team members to surpass their natural desires to avoid embarrassment 

and loss of confidence thus teaming will lead to failures and conflict and these should be 

embraced and learned from. A failure could be when the team leaders have a 

disagreement and the list does not start on time. These team members need to be given 

time and space to resolve the issue and the resolution of conflict will giving rise to new 

opportunities, innovation and this itself could solve cross- disciplinary problems. At present 

this may be difficult to implement as operating lists are time dependent however, in the 

longer term, resolving such conflicts would lead to increased productivity, better teamwork 

and patient outcomes. For teaming to be truly successful there needs to be the 

acknowledgement from senior management that failures will occur and there needs to be 

time to learn from them.  

 

Teaming can be introduced in 2017 but would require a culture change and an openness 

from the team members to adopt a different approach. It would help to address human 

factors that affect productivity of the theatre team thus improving patient and service 

outcomes. Introducing virtual reality into the paediatric theatre environment is an exciting 

idea that would be difficult to implement in 2017 but may become a reality in the very near 

future.  

 

Imagine if you could immerse yourself in the paediatric operating theatre perform the 

anaesthetic and operate, in real time, without actually being there. This is the concept of 

virtual reality. 

Virtual reality (VR) is technology involving the computer-generated simulation of a three-

dimensional image or environment that can be interacted with in a seemingly real or 

physical way by a person using special electronic equipment, such as a helmet with a 

screen inside or gloves fitted with sensors (4). VR is becoming mainstream with the option 

to now purchase a VR home theatre system, schools are starting to use VR as educational 

tools and the use for VR in the medical field is increasing. In particular for the paediatric 

theatre team VR can provide a useful training and educational tool for new- starters to 

introduce them to the new environment without them actually being there. This can be 
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used for things as simple as orientating the new member around the anaesthetic and 

operating room. It can also be used for more complex tasks: for the new operating 

department practitioners (ODP) they can observe how a gas induction is done and then 

get the opportunity to act as an ODP in a virtual scenario. The same can be applied to any 

member of the team. This gives the unique opportunity for the members of staff to become 

familiar with an unfamiliar environment, reducing the chances for errors and providing 

educational opportunities in safe but realistic scenarios. 

 

VR can also be used instead of high-fidelity simulation. One of the issues with simulation, 

particularly with the paediatric theatre team is that to train all the staff in the possible 

paediatric emergencies that could happen is not cost or time effective at present. Often 

only certain staff is trained in high fidelity simulation and these most commonly include the 

doctors and ODP’s. The theatre staff that are not involved in simulation are advised to 

watch videos of the scenarios where they are passive learners. Having a VR option would 

allow all the theatre staff to participate in high-fidelity virtual-simulation as if they were a 

member of that team, giving them the opportunity to actively learn about such 

emergencies and allow them to replay the scenarios repeatedly until the are comfortable. 

VR has been used to teach communication skills to paediaricians (5) and to train the 

medical emergency response team in the army (6) to good effect. There have been no 

studies specifically looking at the use of VR in medical emergencies in the operating 

theatre environment.  

  

If we can manage to alleviate some of the anxiety felt by children and parents pre-

operatively the paediatric surgical list would run more smoothly. VR can play a part in this. 

It would give the child or young person and their parent or guardian the chance to 

experience the process beforehand. This can be truly immersive like walking through the 

hospital main entrance to being checked in to the paediatric ward, having basic 

observations done by the nurses, changing into the hospital gown, applying local-

anaesthetic cream, walking to the anaesthetic room, meeting the team, having a cannula 

inserted or having a gas induction and then waking up in recovery after the operation. The 

program could even be generated to be hospital specific, which would make the scenario 

more realistic. This would help to alleviate some of the anxiety beforehand and give both 

the patient and their family a better understanding of the process. The use of VR has been 

examined in medical inpatient setting and a systematic review has identified it as being 

well tolerated in the adult inpatient setting (7) and a recent randomised trial in the adult 
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preoperative setting identified VR as a tool in improving patient satisfaction (8) but there 

have been no such studies in the paediatric inpatient or peri-operative setting.  

 

At present VR is being used in niche areas of medical, aviation and military training to 

good effect however it does not appear that the software has been developed for use in 

the paediatric population or for the paediaric theatre team. Studies need to be done to 

assess its use in the paediatric theatre setting and to assess its cost effectiveness before 

adoption but VR does offer an innovative, exciting option for the teaching, team building 

and the training of paediatric theatre staff. 

 

In summary this essay discusses the incremental innovative role of ‘teaming’ and the 

radical innovative role of VR in building and educating the paediatric theatre team. 

Teaming introduces a novel approach to addressing human factors, which embraces the 

nature of the ever-changing staff in paediatric theatre teams and could be adopted in 

2017. VR could provide the next level of simulation in medical education for children, 

parents and theatre-staff improving parental satisfaction and paediatric surgical outcomes 

through better education and teamwork.  
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