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INTRODUCTION: 
Distal femur fractures are devastating injuries associated with significant morbidity and mortality. Surgical management is 
often challenging given the displaced, intra-articular, and comminuted nature of many of these fractures. Precontoured 
lateral locking plates (LLP) are currently the most commonly utilized surgical option, but nail plate fixation (NPF) has 
recently been proposed for fracture patterns at a high risk of nonunion as a way to combine the virtues of each individual 
technique. The purpose of this multicenter study is to 1) report on outcomes after NPF and 2) compare nonunion and 
malunion rates after NPF with a propensity matched cohort of distal femur fracture patients treated with LLP. 
METHODS: 
All adult patients with distal femur fractures who underwent NPF or LLP between 2012 and 2019 at one of the 11 
participating institutions were identified. Patient and injury characteristics, operative details, pre- and post-operative 
radiographs, and outcome variables were collected from inpatient and outpatient records. After using propensity score 
matching to account for risk factors for nonunion, the rates of malunion and unplanned reoperation to promote union were 
compared between the two treatment cohorts. Minimum follow-up was set at 12 weeks. 
RESULTS: 
Thirty-five NPF patients (mean age 52 years old, 69% female) and 873 LLP patients met criteria for inclusion. Of the 35 
fractures treated with NPF, 23 (66%) occurred due to high energy mechanisms such as motor vehicle collisions or falls 
from height, 20 (57%) were intra-articular, 14 (40%) were open, 4 (12%) were periprosthetic, and 21 (60%) had 
comminution at the medial cortex. No NPF patients required unplanned reoperation to promote union and no NPF patients 
exhibited varus or hyperextension malunion at final follow-up. Three underwent all-cause unplanned reoperation (2 for 
infection, 1 for hardware removal) at an average of 92 weeks after surgery. More than 90% were ambulatory with no or 
minimal pain at final follow-up (Table 1). 
Propensity score matching (Figure 1) yielded well-balanced cohorts of 30 NPF patients and 30 LLP patients (Table 2). 
Compared to LLP patients, NPF patients demonstrated significantly lower rates of both malunion (0% vs. 13%, p=0.038) 
and unplanned reoperation to promote union (0% vs. 13%, p=0.038). 
DISCUSSION AND CONCLUSION: This analysis of 35 patients is the largest series to date reporting on the performance 
of nail plate fixation for distal femur fractures. Despite a high proportion of high energy, open, and comminuted fractures, 
no NPF patients underwent unplanned reoperation to promote union. Furthermore, propensity score matched analysis 
revealed significantly lower rates of malunion or nonunion for NPF compared to LLP. These findings suggest that nail 
plate fixation can achieve excellent outcomes with a high rate of union for even the most complex distal femur fracture 
morphologies.



 

 

 

 


