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The quality of oesophagogastroduodenoscopy (OGD) performance is variable, likely contributing to the published 11.3% missed cancer rate. Key performance indicators (KPIs) focus on procedure extent rather than quality. Immersive virtual reality (VR) offers reproducible simulations that provide pathology exposure and objective performance metrics including lesion detection. Real-time eye tracking has potential to determine both if and how lesions are detected. A previous pilot study validiating the DeftMD VR platform demonstrated it can discriminate between experts and non-experts in the assessment of Barrett’s oesophagus (BO). Here, we present the outcomes of a prospective, international, multicentre study of the construct validity of the BO immersive VR experience.

Methods:

Expert and non-expert endoscopists were recruited. Non-experts were independent endoscopists performing OGD lists regularly. Experts were performing therapy for dysplastic Barrett’s. Assuming a subtle dysplasia detection rate of 70% for experts and 0% for non-experts from our pilot study, we recruited 7 experts and 60 non-experts based on a power of 0.8, alpha 0.05. Participants performed 6 VR OGDs on cases rendered from real-world footage in a head mounted device. Subtle dysplasia was present in one case and gross dysplasia in one case. Detection was recorded by biopsy of an abnormal area. Participants' eye tracking data was rendered into heatmaps of oesophageal mucosal visualisation and comparisons of % similarity with the heatmap of the median performing expert were conducted utilising a bespoke analysis tool.

Results:

67 endoscopists were recruited (including 7 experts). 9 (13.4%) detected the subtle dysplasia; 5 (71.4%) of the experts and 4 (6.7%) of the non-experts (p<0.01). 66/67 completed the gross dysplasia case. 65/66 (98.5%) detected the gross dysplasia; 7/7 (100%) experts and 58/59 (98.3%) non-experts (NS). The mean eye tracking similarity for the subtle dysplasia case was 60.1% for experts and 51.9% for non-experts (p>0.05). There was a significant difference in eye tracking similarity between subtle lesion detectors (75.4%) and those who did not (50.4%; p<0.001). In the 2 non-dysplastic Barrett’s cases there remained a significant difference between subtle lesion detectors and non-detectors (i: 68.5% vs 58.15%; ii: 63.8% vs 47.6%; p<0.05) but no significant difference between experts and non-experts.

Conclusions:

Endoscopists who are likely to detect early cancers in VR have similar endoscopic visualisation patterns, compared to those who do not. This suggests there may be a ‘standardised’ approach that could be taught to improve neoplasia detection and improve patient outcomes. Endoscopy performance in VR has potential to become an important new KPI of quality. A training programme in VR may be able to upskill independent endoscopists to expert level.

