


In-vitro Investigation of a Maneuver for Assessing Medial Coronoid Process Disease in Dogs

Objective:
Medial coronoid process disease (MCPD) is a common cause of canine thoracic limb lameness with a reported prevalence of 0.38% to 0.56% (1) (2). We have observed that affected animals exhibit a pain response when the diseased elbow is fully flexed whilst the paw is simultaneously supinated. Although flexion with supination is commonly performed, it is unknown whether it elicits pressure between the medial coronoid process (MCP) and the humerus. Furthermore, it is unknown how the performer’s level of experience may influence the test results. The objective of this study was to determine whether elbow flexion with simultaneous supination of the paw elicits contact pressure between the medial coronoid process and the humerus. A secondary objective was to determine whether the level of experience of the veterinarian affects the magnitude of the contact pressure measurements. We hypothesized that elbow flexion with simultaneous paw supination would result in higher contact pressures between the medial coronoid process and the humerus, compared to elbow flexion alone. For our secondary aim we hypothesized that there would be no difference in the magnitude of contact pressures between experienced and inexperienced investigators. 
    
Study Design:
We used two canine thoracic limbs from medium sized, cross breed dogs (approximately 25kg) that were euthanized for reasons unrelated to this study. Arthroscopy confirmed the absence of MCPD. A medial arthrotomy with preservation of the medial collateral ligament was performed for placement of the pressure sensitive film (3). Each scapula was mounted and secured in a vice to simulate a standing or sitting position. Sections of Fujifilm Prescale Ultra Low pressure-sensitive film (Fujifilm / Sensor Products, Inc., n.d.) with a range of 28–85 pressure (PSI) were positioned on the MCP. Two maneuvers were evaluated: (1) elbow flexion (control) and (2) elbow flexion with simultaneous supination of the paw. Each was held for 2-3 seconds, with three testers (two board-certified surgeons and one rotating intern) performing five repetitions per specimen. The mean RGB pixel measurement (Image J (Schneider, Rasband, & Eliceiri, 2012)) was recorded and the density calibrated using the Fujifilm Prescale Color Correlation Chart and the regression equation y = 9.8805e-0.017x  where x = mean RGB and y = density.

All statistical analysis was performed using GraphPad Prism (GraphPad Prism 9.4.1, Dotmatics, Boston, Massachusetts). Statistical analysis was performed on the calibrated density of each trial. Data was assessed for normality by visual inspection of Q-Q plots. Data was assessed to be normal and therefore parametric testing was performed. Two-way ANOVA was performed to assess the effects of specimen, investigator and test group (flexion only or flexion with concurrent supination) on density. A p-value of <.05 was used to determine statistical significance with a 95% confidence interval. Post hoc multiple comparisons were performed using Sidak’s multiple comparison test. Pressure (PSI) was determined with 10% accuracy using the mean density of the five repeated trials and compared with a paired t-test with statistical significance of p <0.05.
 
Results:
Thirty trials total were performed for flexion and 30 for flexion with simultaneous supination. Mean density for all supination trials was significantly higher at 0.5574 (95% CI 0.4800 - 0.6349) compared to 0.1762 (95% CI 0.1488 - 0.2036) for flexion only (p<0.0001). There was no significant effect of the specimen with multiple comparisons for each investigator against the two specimens giving mean differences of -0.06 (p =0.1751), -0.02 (p=0.7434) and 0.005 (p=0.9980). There was a significant effect of investigator with multiple comparisons showing a difference between investigators during the flexion with simultaneous supination trials on specimen 1. The four comparisons of investigators that were significantly different all included investigator 3. The mean pressure (PSI) was significantly higher with flexion and simultaneous supination at 61.17 PSI (95% CI 54.75 to 67.58) compared to flexion only at 35.67 PSI (95% CI 32.05 to 39.28) p = 0.0001.

Conclusion:
We accept our first hypothesis; elbow flexion with simultaneous supination results in higher contact pressures between the medial coronoid process and the humerus, compared to elbow flexion alone. We reject our second hypothesis because there was a difference in the magnitude of contact pressures between experienced and inexperienced investigators, seen during flexion with simultaneous supination. There was a difference between the board-certified surgeons and the rotating intern for specimen one. By specimen two there was no difference. This suggests a learning curve for this test but could be due to a learning curve associated with consistent film placement and improved procedural standardization after initial testing. We plan to investigate this effect further.
In a normal canine elbow, we found that elbow flexion with simultaneous supination of the paw elicits contact pressure between the medial coronoid process and the humerus. Further investigation into how pathology affects contact pressure will help identify a reliable and repeatable test for assessment of medial coronoid process pain in dogs.
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