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Introduction:  Simulation has become a ISCP mandated 
component of surgical training, and the challenge remains to 
develop ‘close-to-real’ training [1]. Management of paediatric 
elbow fractures is an obligatory competence for completion 
of training in Trauma and Orthopaedics. Current methods 
using saw bones teach the concepts of wire configuration, 
but the limitations include an absence of soft tissues, 
and intra-operative X-ray interpretation is not possible. 
Research question was if suitable models could be designed 
to maximise the realism of training and allow radiographic 
assessment during the simulated scenario.
Methods:  In conjunction with Axial 3D Printing (Belfast, N. 
Ireland) a child’s elbow model was produced with radiopaque 
‘bone’ and flexible radiolucent ‘soft tissues’ technology 
to produce a high-fidelity paediatric elbow, suitable to be 
used under radiological guidance, as an adjunct to teaching 
Kirschner wiring of a supracondylar fracture. Simulation 
training of 19 Orthopaedic Trainees (ST3-8) was undertaken.
Results:  Participant feedback was collected with positive 
responses regarding the model’s usefulness for simulation 
training within a theatre environment, particularly for trainees 
with less experience. There was a trend towards decreased 
screening time and duration of the procedure between junior 
and senior trainees. Junior trainees had a greater increase in 
self-reported confidence in performing the procedure. This was 
measured using a 5-point Likert score with improvement of 1.8 in 
the ST3-4 cohort compared to 0.44 in the trainees ST5+ (p = 0.003).

Each trainee was dual marked for their performance of the 
simulated K-wiring procedure using the Objective Structured 
Assessment of Technical Skills (OSATS) Global Rating Scale [2]. 
Senior trainees had an average OSATS score of 31.8 compared 
to the junior trainees who averaged 27.9 (p = 0.015) which 
mirrors real-life expectations. This proficiency in utilising the 
simulation model among more experienced surgeons reflects 
its realism and usefulness as an educational tool.
Discussion:  This new 3D printing technique demonstrates 
development in modern surgical training. Saw-bones have 
numerous limitations, while the costs and practicalities of 
cadaveric training remains prohibitive. By combining realism 
and low risk these 3D printed models may offer a solution to 
these challenges and contribute to enhanced patient care.
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Introduction:  Maternal cardiac arrest is rare, with an incidence 
of 2.78 per 100 000 maternities in the UK [1]. RCOG guidelines 
state that if there is no response to CPR after 4 minutes, a 
perimortem caesarean section (PMCS) should be performed 
[2]. As part of University Hospitals Sussex NHS Foundation 
Trust’s (UHSx) new approach to patient safety, local instances 
of PMCS have prompted the development of a new, simulation-
based, multi-disciplinary, transformative learning package 
[3]. “The ADAMgel Group” in collaboration with the local, 
pan-UHSx simulation, emergency medicine and obstetrics 
departments are developing a low-cost, procedurally accurate, 
and sustainable PMCS simulation model.
Methods:  ADAMgel (Aqueous Dietary fibre Antifreeze Mix gel) 
was infused in a large stockinette and layered with chamois 
leather and velcro tape to reproduce the anatomical layers 
encountered when performing PMCS. This was fastened 
to a simple clothes mannikin frame in which we excised a 
fluid retaining cavity for our uterus model. A plastic doll 
in a watertight bag was used to simulate the foetus and 
amniotic sac. Foam pads were attached to the chest to allow 
simultaneous CPR, and a rocker bottom to enable a lateral 
decubitus position. This aims to add situational realism, and 
replicate known ergonomic issues and human factors.
Results:  Initial feedback from senior clinicians, experienced 
in the techniques, has been excellent. The procedural 
accuracy, fidelity to biological tissue and the capacity to 
simulate CPR were highlighted as particular successes 
(Figure 1-A120).

The ADAMgel layers can be recycled and re-used, in 
line with the UHSx “Planet First” sustainability policy. The 
fabric layers were either stitched back together for reuse 
or new Velcro tape was applied to reset the manikin. All the 
materials were low cost and readily available, and assembly 
was straightforward.
Discussion:  ADAMgel in combination with other readily 
available materials can produce an effective, low-cost, 
sustainable, and procedurally accurate PMCS model. This 
model, paired with appropriate speciality-specific learning 

Figure 1-A120. Model in use
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resources and more generalised multi-disciplinary team 
centred learning outcomes, will enable high-acuity-low-
occurrence (HALO) training in this procedure. Collaboration 
between different departments to share mental models, 
decision-restricting barriers and how an MDT can support 
decision-makers in this high-stress situation will be 
incorporated into the regular UHSx patient-safety based 
simulation program, ensuring our trust is prepared for 
these events. Further work to limit usage of non-recyclable 
materials will be needed to bring the model fully in-line with 
the ethical principles of the ADAMgel group.
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Introduction:  Frailty is a complex, multifactorial syndrome 
leading to loss of function and independence [1]. The benefits 
of exercise in frailty prevention are well established, however, 
strategies to enable older adults to undertake sufficient 
exercise safely are challenging [2]. The use of virtual reality 
(VR) alongside an exercise, might be a safe and engaging 
solution [3]. This study investigated whether there was a 
difference in muscular activity and heart rate intensity when 
comparing overground to seated VR-walking, in a young (TDY) 
and elderly typically developed (TDE) population.
Methods:  Participants were recruited (EthicsRef: HLS/2023/
PH/155), and asked to walk for six minutes overground and 
six minutes within an interactive VR environment. Heart rate 
and lower limb muscle activity were assessed via a torso-
worn heart rate strap and wireless surface electromyography 
(EMG) respectively. A Split-Plot ANOVA, Mixed-Design Two-
Way Repeated Measures ANOVA, was used to assess for 
differences between walking conditions and age groups in 
mean heart rate differences. The EMG data was compared via 
statistical parametric mapping, with a paired-samples t-test.
Results:  Twenty-two participants were recruited (TDY n=12; 
TDE n=10). EMG analysis showed a higher degree of variability 
in muscle activity patterns. The rectus and biceps femoris 
crossed the critical-t value significantly more in the elderly 

than in the younger population, for example, t(20) = 1.354, 
p<.001. The activity of the anterior tibialis and gastrocnemius 
crossed the critical-t value during the heel strike and toe-off, 
with a significant difference of t(11) = 4.254, p<.001 and t(11) = 
2.976, p<.001. A decrease in heart rate was observed in both 
age groups, between walking conditions for the VR condition, 
equivalent to 12 beats per minute. The Split-Plot ANOVA, 
of the heart rate, resulted in an F(1)=0.907, p=0.001 for the 
main effect between overground and VR-walking and an F(1) 
= 0.001, p = 0.913 for the interaction effect, between the age 
categories.
Discussion:  Results show that seated walking, with VR, does 
activate muscles in the lower limbs and increases heart rate 
to a similar range as overground walking. The difference in 
variability of muscle activity could be caused by unfamiliarity 
with VR-based interaction(s). The significant differences, 
between the upper leg muscles, between populations, could 
be caused by weaker muscles in elderly people. Decreased 
heart rate in the VR-based environment was expected, yet less 
than originally expected. More research exploring strength, 
endurance and patient engagement is needed to evaluate the 
use of VR in frail patient populations.
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Introduction:  Medical escape rooms (MERs) are an 
increasingly popular game-based learning modality where 
participants solve puzzles to manage patients. They are 
delivered in a simulation-based format, amalgamating the 
principles of applying A-E assessments and human factors 
to clinically inspired puzzles to allow safe management of a 
simulated patient [1]. In comparing self-designed high-fidelity 
and low-fidelity formats, the aim is to assess the learning 
impact of these activities and understand the range of values 
gained in the different formats in correlation to their impact 
on goal orientation and learning outcomes.
Methods:  Four MERs were designed and delivered over 4 
months. Two involved high-fidelity manikins, with participants 
performing A-E assessments of patients parallel to puzzle-
solving. Two were delivered as low-fidelity MERs, with no 
manikin, but a series of puzzles which participants solved 
linearly, devising a diagnosis, management plan and handover 
to seniors. Participants were penultimate-year medical 
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