Appendix
Delphi consensus process
The simulator assessment was based on a global Delphi consensus study previously described in detail [1]. This iterative process involved four survey rounds with international AO Trauma faculty and orthopedic trauma experts to define objective performance parameters for volar locking plate fixation of distal radius fractures. The third survey round, which defined the simulator metrics incorporated into the immersive virtual reality (iVR) simulator, is reported here for the first time (response rate 42/98 ≈ 43%). A total of 32 simulator metrics were generated (Figure A.1). Panelists were asked to define optimal values (e.g., screw length in mm) and corresponding borderline error thresholds. A borderline error was defined as a value considered marginally acceptable or marginally erroneous. Parameters unsuitable for continuous scoring were implemented as binary metrics or as mandatory procedural steps. An example of the round 3 survey format is shown in Figure A.2.
Scoring and metric definition
Optimal intervals for each simulator metric were defined to yield a 100-point score, with linear deductions toward 0 or negative values for deviations from these intervals. The resulting scoring system combined binary, interval, and continuous metrics as outlined below.
· Binary metrics (Items 1 – 5 and 14): Correct performance = 100 points; incorrect or unattempted = 0 points.
· Interval metrics (Items 6 – 7 and 25): Expert-defined “optimal” and “borderline” performance corresponded to 100 and 50 points, respectively. Intermediate performances were linearly interpolated (Figure A.3).
· Continuous metrics (Items 9 – 13, 21 – 26): Expert mean ± 1 SD defined the optimal range performance, yielding 100 points. Expert defined “borderline” performance corresponded to 50 points and intermediate performances were linearly interpolated (Figure A.4).
· Sequence metric (Item 15): The correct sequence of screw insertion was defined by expert ranking (Figure A.5). Deviations from this order reduced the score by 25 points per step.
· Fluoroscopy metrics (Items 28 – 32): Derived from a separate validation study [2].
· For three projections with established validity, optimal intervals were based on the z-score distributions of experienced surgeons from that study. 
· For the two remaining projections, reference values were defined using anatomical literature [3,4], as these views have well-established clinical utility. 
Total simulator score
The composite simulator score was defined as the mean of all individual metric scores that remained after exclusion of construct-irrelevant items. Because metrics were scaled from –∞ to 100 or 0–100, negative totals were possible for cumulative severe penalties. A total score of 100 represented flawless performance across all domains, while lower scores indicated greater deviation from expert-defined standards. This composite score served as the study’s primary outcome measure.
Simulator development
The immersive VR simulator (Virtual Reality Basic Osteosynthesis Surgery Simulator, VR-BOSS; VitaSim, Odense, Denmark) was developed using the Unity platform (Unity Technologies, San Francisco, CA, USA). Software development followed an iterative, collaborative process involving software engineers, medical education specialists, and orthopedic surgeons (authors MEJ, KBH, AG).
Modeling of bone, fracture, and hardware:
· The virtual model included the distal humerus, radius, ulna, carpus, and hand, reconstructed from a CT scan of an uninjured right upper limb.
· A simple intra-articular distal radius fracture (AO/OTA 2R3C1.2.t) with a stable distal radioulnar joint was incorporated, matching the case used in the third Delphi round.
· The simulated implant system replicated the DePuy Synthes Variable Angle LCP® Two-Column Volar Distal Radius Plate 2.4 and the DePuy Synthes Small Fragment System instruments.
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AI-genereret indhold kan være ukorrekt.]Figure A.2. Example of round 3 survey. An input from one of the experts in the panel. A) optimal value definition., B) borderline error value definition.
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Automatisk genereret beskrivelse]Figure A.3. A) optimal choice. B) and C) borderline error values.
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Figure A.4. Score distribution curves for interval and continuous simulator metrics.
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Figure A.4. Score distribution curves for interval and continuous simulator metrics continued.
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Figure A.4. Score distribution curves for interval and continuous simulator metrics continued.
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Figure A.4. Score distribution curves for interval and continuous simulator metrics continued.
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Locking plate osteosynthesis of a simple, intraarticular (sagittal split) distal radius fracture with a stable DRUJ (Al TA 2R3C1.2.t)
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Locking plate osteosynthesis of a simple, intraarticular (sagittal split) distal radius fracture with a stable DRUJ (Al TA 2R3C1.2.t)
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Locking plate osteosynthesis of a distal radius fracture - Placement of plate:

C-5: Position of the plate in the frontal plane (distal-proximal (.g., distance to joint, watershed-line
etc.) and radial-ulnar translation)

C-5-1: Please click on the below picture along the volar cortex of the distal radius (green ine) where you consider the optimal
Dlacement of the most distal end of the volar locking plate:

C-5-2: If the placement of the distal radius volar locking plate is t00 proximal: Please ciick on the picture, along the volar cortex
of the distal radius (green line), where you would consider the placement of the most distal end of the plate 5o proximal that
it should be considered a borderline error:





