Title: Face Validation of Stifle, Elbow and Shoulder Arthroscopy Models
Objective: Arthroscopic joint evaluation and treatment is a critical skill for a Diplomate Veterinary Surgeon. Arthroscopy results in faster patient recovery, increased postoperative patient comfort, and more thorough joint evaluation and treatment than open joint surgery. Arthroscopy skills are currently predominantly learned during residency training through on-clinic learning on clinical patients. Non-proficient resident-learners however increase patient morbidity through longer procedure times and therefore anesthesia times, and often cause inadvertent cartilage damage from rough instrument use. Cadaver training is no longer easily accessible or financially available for many residency training centers. Simulation training is an emerging field in veterinary medicine, with dry models being used as an intermediate step between book-learning and live-patient surgery. The aim of this study was to validate canine arthroscopy simulation models, with the hypothesis that the newly developed stifle, elbow and shoulder joint models have good to excellent face validity as scored by experts. 
Study Design: Joint models were developed (stifle, elbow, shoulder), with replaceable pathology lesions and portal entry sites, and lettered landmarks for identification during arthroscopy. Models were tested by nine experts (DACVS) in six domains: visual appearance, external landmark palpation, joint entry and portal placement, intra-articular visual and tactile feel and instrument navigation. The models were scored on a VAS, with scores >80 indicating excellent, 60-79 very good, 40-59 good, 20-39 fair and <20 poor model scores. A general survey was also conducted to with questions relating to current arthroscopy training methods and how the simulation models were seen to benefit training.
Results: The models were scored by 9 ACVS diplomates. The elbow model had very good visual appearance (68.22) and joint entry and portal placement (60.67). Ease of external landmark palpation scored good (50.22). Intra-articular visual and tactile feel were excellent (83) and very good (66.63). Instrument navigation was excellent (83.63). The stifle model had excellent visual (84.75) and tactile (84.75) representation of intra-articular structures, and instrument navigation (84.75). Visual appearance (79.50), ease of joint entry and portal placement (79.38), tactile representation of intra-articular structures (79.88) and external landmark palpation (62) were very good. Shoulder model had very good joint entry and portal placement (64.88), visual (62) and tactile (64.43) representation of intra-articular structures. Visual appearance (59.25), palpation of external landmarks (43.88) was graded good. Instrument navigation scored excellent (78).
All participants (9) agreed that simulation models are useful for the training of diagnostic and therapeutic joint arthroscopy (80.33). There was excellent agreement in the statements that access to simulation models should be offered (97.13), obligatory (91) or recommended (94.88) to all novices for pretraining before performing surgery on clinical cases. The simulation models provided a non-threatening learning environment and was enjoyable to perform (97.25). Most participants agreed that that simulation training should be integrated into the curriculum of training orthopedic surgeons (85.75). Most participants would recommend the simulation models to their colleagues or trainees (84.56) . They believed that using the simulation models would have a positive effect on patient outcomes of veterinary surgeons performing their first arthroscopic examination (81.63). 
Conclusion: Canine joint models are easily accessible, low-cost, low-maintenance and safe alternative to cadaver or in-clinic training on patients. We accept our hypothesis that canine stifle, elbow and shoulder joint models show good to excellent face validity as scored by experts. Most experts agree that simulation training should be incorporated into ACVS training. The main limitation consists of small number of participants for both survey and model testing, and therefore additional recruitment events are planned to gather further information. Model construct validation will also need to be performed prior to adopting these models to training programs. 
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