Biomechanical Comparison of a Novel Medial Humeral Condylar Plating System and Standard Bilateral Locking Compression Plating for Stabilization of a Canine Cadaveric Humeral T-Y Fracture Model
Objective:
Canine intercondylar humeral fractures can occur as standard three-piece fractures or with varying degrees of comminution. Repair typically requires extensive exposure through bilateral open approaches, triceps tenotomy, olecranon osteotomy, or combinations of these techniques to adequately visualize and reduce the articular surface. Bilateral locking compression plates (BLCPs) are generally preferred when the distal bone segment allows placement of at least two locking screws. However, bilateral open approaches are associated with increased risks of soft tissue trauma, hematoma disruption, infection, and neuropraxia, all of which can delay healing and contribute to osteomyelitis or fixation failure.
Arthrex Vet Systems developed the Distal Humeral Fracture System (DHFS)—derived from their Ortholine system—as the first anatomically contoured medial distal humeral plate for use in dogs. The DHFS is a single, pre-contoured plate designed for medial, supracondylar, and intercondylar fractures, allowing fixation through a single medial approach combined with an optional minimally invasive lateral pin. The proposed benefits include shorter surgical time, reduced cost and soft tissue morbidity, decreased risk of radial nerve injury, less hematoma disruption and postoperative pain, and lower infection rates.
This study aimed to evaluate the biomechanical performance of the DHFS compared with the standard BLCP technique. We hypothesized that the DHFS would withstand a simulated four-week postoperative loading period and serve as a viable alternative to bilateral plate fixation.
Study Design:
Forty forelimbs from dogs weighing 22–33 kg were collected post-euthanasia (for reasons unrelated to this study) through humane society donation. Specimens were randomly assigned to one of four groups: DHFS or BLCP fixation, each with or without a 5-mm fracture gap (n = 10 per group). A standardized T-fracture was created in each humerus, and the 5-mm gap was introduced only in the designated gap model groups.
BLCP fixation consisted of one Ortholine seven-hole 3.5-mm locking compression plate applied medially, one nine-hole 3.0-mm locking compression plate applied laterally, and a neutral positioned 4.5-mm transcondylar screw placed from lateral to medial across the condyles.
The 3.5-mm DHFS plate was applied following the Arthrex Vet Systems Ortholine DHFS surgical technique. The plate was applied to the medial aspect of the humerus and temporarily secured utilizing the K-wire holes. A 4.0-mm locking screw was placed in the transcondylar position. Three 2.7-mm locking screws were placed in the epicondylar positions, and the remaining diaphyseal screw holes were filled with 3.5-mm locking screws. A 2.8-mm Steinmann pin was then placed in the lateral epicondylar crest. 
Constructs were potted proximally and distally and mounted in a servohydraulic testing device with the elbow in full extension. Each specimen was cyclically loaded between 20 and 200 N at 4 Hz for 63,000 cycles, simulating a 30.5-kg dog walking 30 minutes per day for four weeks. After cyclic loading, constructs were axially compressed to failure at 6 mm/min until catastrophic implant failure occurred. Radiographs were obtained following testing to document failure mode. Data collected included stiffness and maximum load to failure.
Results:
All constructs withstood the simulated 4-week cyclic load period with no macroscopic evidence of construct failure. The mean failure force of the DHFS without or with a gap was 3247.7 N and 2837.3 N, respectively. The mean failure load of the BLCP without or with a gap was 4076.7 N and 3031.7 N, respectively (Table 1). The mean stiffness for the DHFS without or with a gap was 547.0 N/mm and 467.4 N/mm, respectively. The mean stiffness of the BLCP without or with a gap was 630.6 N/mm and 370.8 N/mm, respectively (Table 1). Failure methods are listed in Table 2. 
Conclusion:
Rigid fixation capable of withstanding cyclic loading during fracture healing is critical for preventing implant failure. In this ex vivo model, all constructs failed at loads between 4.8 and 29.4 times the estimated peak vertical force transmitted through the forelimb of a 30.5-kg dog at a trot. Although mean DHFS failure forces were slightly lower than those of BLCP constructs, all exceeded physiologic in vivo loading conditions.
All groups tolerated simulated cyclic loading without macroscopic or mechanical evidence of damage. These findings suggest that the DHFS provides sufficient rigidity and durability to serve as an effective alternative to standard bilateral plating for complex distal humeral fractures. Further clinical investigation is warranted to assess patient outcomes and confirm long-term performance.
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