Use of Cross Pins for Canine Distal Femoral Physeal Fractures Abstract 

Objective: 
Distal femoral physeal fractures (DFPF) are the most common epiphyseal fracture type in dogs, accounting for 60% of all distal femoral fractures (1, 2). This study aims to evaluate outcomes of dogs that have undergone cross pin repair of a DFPF, hypothesizing that cross pin fixation results in excellent functional outcomes.   
  
Study Design:  
Medical records of dogs that underwent DFPF repair using cross pins between 2008-2025 from XXXX and XXXX were reviewed. Patients with no follow-up were excluded. Data including signalment, physical examination findings, pre- and postoperative radiographs, anesthesia and surgical times, complications and implant details, functional outcomes (excellent, fair, poor, unacceptable) and presence of pain at last recheck were acquired from the medical records. Measurements taken from radiographs included mechanical Latero-Distal Femoral Angle (mLDFA), mechanical Caudo-Distal Femoral Angle (mCdDFA), presence of a step defect, and length of the postoperative and contralateral femurs for comparison.  
 
Results:   
Fifty-two dogs with DFPF repair with cross pins were included. The average age was 6.6 months (range: 2.96 to 12) and the average weight was 15.4 kg (range: 3.8 to 41.5). The most common fracture type was Salter-Harris II. The mean time from trauma to surgery was 3.4 days (range: 0.5 to 8) and the mean time to surgery from arrival to the hospital was 1.3 days (range: 0.5 to 7). Fourteen dogs presented after being hit by a car and 11 jumped out of a vehicle. Other fractures occurred during play [1], falling or jumping down [9], catching their leg in something [3], being jumped on [1], crush injury [1], or unknown trauma [12]. The most common concurrent injury was hip luxation [7]. Two of the cases had bilateral DFPFs.   
Of the fractures, 19 were repaired using two pins, 19 used three, 9 used four, two used six, three used seven, and one used nine pins. Pin sizes ranged from 0.035” to 9/64”. Five of the surgeries had a cortical transcondylar screw placed in addition to cross pin repair. Intraoperative complications included hypotension [4], second degree AV block [1], difficult intubation [4], pain [1], hypothermia [10], bradycardia [1], blood loss [1], and destabilization of the construct [1]. The mean surgical time was 135.48 minutes (range: 30 to 395), although some of these included concurrent surgeries such as femoral head ostectomy. Cefazolin was administered to all patients pre-operatively and intra-operatively except for one who received ampicillin-sulbactam. The average time from surgery to discharge was 2.65 days, including one dog that was boarded for 49 days for rehabilitation. Excluding this patient, the mean time to discharge was 1.72 days.  
The mean postoperative mLDFA was 98.9 degrees (range: 91 to 118) and mCdDFA was 113.9 degrees (range: 96 to 127). Three patients had a step defect which measured an average of 22.7% of the length of the physis. 
Post-operative complications occurred in five dogs (5/52, 9.6%), three of which experienced quadriceps contracture and two which had surgical site infections. One additional patient had a suspected infection, but it was not confirmed. One of the patients with an infection had had an open penetrating wound at the time of injury.  
Follow-up occurred at varying time intervals and was assessed from medical records. Of those with follow-up (31/52), ten recovered to an excellent functional outcome (10/31, 32.3%), fourteen were classed as fair (14/31, 45.2%), and seven as poor (7/31, 22.5%). Poor outcomes included patients with concurrent femoral head ostectomy [2], quadriceps contracture [2], infection [2], articular involvement of the fracture [1]. In addition, one of the cases with infection had a step defect of 29% of the physis. Explantation of the pins occurred in 22 patients due to lameness [10], pain and lameness [2], infection and pin migration [1], quadriceps contracture [1], swelling over the pin [2], pin migration [3], quadriceps contracture with infection and lameness [1], and unknown [1]. Explantation was attempted in one additional case, but no pins could be removed.   
 
Conclusion:   
We reject the hypothesis that cross pin fixation of distal femoral fractures results in excellent long-term outcomes. Only a third of cases (32.3%) had excellent long-term functional outcomes, with most patients having fair (45.2%) or poor (22.5%) outcomes.   
Limitations of this study include the inherent limitations associated with a retrospective medical record review with inconsistencies in reporting the functional outcome at time of final recheck, limited sample size, and limited long-term follow up. Furthermore, rechecks occurred at different time periods, and outcomes could have also improved after explantation, especially when resulting in lameness or reported pin-associated complications such as pin migration, pain over implant or infection. 
Finally, we hypothesize that patients with better functional outcomes were less likely to seek further veterinary evaluation, which could have contributed to a bias in results.   
Until larger multi-institutional long-term studies are performed, findings from this study may be used to guide conversations with owners regarding clinical long-term outcome of this procedure.   
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