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ABSTRACT: 
 

Abstract: 

 Background: 

 Distal femur fractures remain challenging to manage, particularly in 

osteoporotic and comminuted patterns. The nail–plate construct (NPC) has 

emerged as a hybrid fixation technique combining the biomechanical 

advantages of retrograde intramedullary nailing and lateral plating. 

 

Methods: 

 We conducted a prospective study of 15 patients (mean age 52.4 years, 

range 18–80; 53.3% female) with AO/OTA 33A and 33C1 distal femur 

fractures treated using NPC between May 2024 and May 2025. Primary 

outcomes included radiographic union and functional recovery assessed by 

the Knee Injury and Osteoarthritis Outcome Score (KOOS) at 3 and 6 

months. Secondary outcomes included assessment of any post operative 

complications. 

Results:  

All patients achieved radiographic union (100%), with a mean union time 

of 15.5 weeks. Distribution of union was 60% by 12 weeks, 20% by 16 

weeks, 13.3% by 20 weeks, and 6.7% at 36 weeks (delayed union). KOOS 

scores improved significantly from baseline (38.7) to 62.4 at 3 months (p < 

0.01) and 78.3 at 6 months (p < 0.001). Mean operative time was 107 

minutes and mean intraoperative blood loss was 720 mL. Complications 

were limited to one superficial infection (6.7%) and one delayed union 

(6.7%), with no implant failures, malalignment, or reoperations. 
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Conclusion: Nail–plate construct fixation demonstrated reliable union, excellent early 

functional outcomes, and low complication rates in distal femur fractures. The 

technique may offer a biomechanically advantageous alternative to single-implant 

constructs, warranting further validation in larger multicenter trials. 

Keywords 

distal femur fractures, nail–plate construct, hybrid fixation, KOOS, outcomes 

Introduction 

Distal femur fractures represent 0.4% of all fractures and remain a complex surgical 

challenge, particularly in elderly or osteoporotic patients. Fixation with a single 

implant either retrograde intramedullary nailing (RIMN) or lateral locked plating 

(LLP) is associated with mechanical limitations, including varus collapse, nonunion, 

and implant failure.[1,2] 

 

The nail–plate construct (NPC) has recently been introduced as a hybrid method, 

combining the axial load-sharing properties of a nail with the angular stability of a 

plate. Biomechanical studies suggest that NPC provides superior torsional and axial 

stability, potentially permitting earlier mobilization and weight-bearing. However, 

clinical evidence remains limited.[3-5] 

This study aimed to evaluate the clinical and radiological outcomes of NPC fixation 

in distal femur fractures, focusing on union rate, functional recovery, and 

complications. 

Patients and Methods 

This prospective case series was conducted at Port Said Health Insurance Hospitals, 

Egypt, between May 2024 and May 2025. A total of 15 patients (7 males and 8 females; 

mean age 52.4 years, range 18–80) with AO/OTA 33A1–A3 and 33C1 distal femur 

fractures were included (Table 1). 

 Only closed injuries and type I open fractures were eligible, while type II–III open, 

peri-prosthetic, pathological fractures, and medically unfit patients were excluded. 

 All patients underwent fixation using a combined nail–plate construct (NPC), 

consisting of retrograde intramedullary nailing augmented with a lateral locking plate, 

performed in a single-stage procedure under standardized perioperative antibiotic 

prophylaxis and thromboprophylaxis.  

Preoperative evaluation included history, clinical examination, radiographic 

assessment with X-ray and CT as indicated, and baseline laboratory investigations. 

Functional outcome was assessed using the Knee Injury and Osteoarthritis Outcome 

Score (KOOS) at 3 and 6 months, while radiographic union was defined as bridging 

callus across at least three cortices. Operative details (time, blood loss) and 

complications were recorded. Statistical analysis was performed using SPSS software, 

with significance set at p < 0.05.  
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Surgical Techniques 

Patient position will be in a supine and anesthesia will be spinal with a bump under 

ipsilateral buttock and a rolled sheet or bump under the knee joint to help in reduction 

and for inserting the nail.C-arm will be positioned on the opposite side for imaging.  

A 3-4 cm midline skin incision will be made extending distally from the lower border 

of the patella, followed by a small incision through the patellar tendon over the 

intercondylar notch.  

Once incisions had been made, the guide wire will be placed and position confirmed 

with images. Then a protector for the soft tissue will be placed and an opening reaming 

will be used. The fracture reduction will be maintained before further reaming. After 

inserting the Nail and removing of the guide wire, the aiming device will be placed for 

insertion of distal locking screws. Proximal locking screws will be taken freehand throw 

stab incisions.[6-8] 

For lateral plate application, a direct lateral incision will be made. A split through the 

muscular layer will be done along its direction. The femur will be cleared from its soft 

tissue with a periosteal elevator. Using image, the plate will be positioned and fixed 

transiently by K-wires, compression screw will be placed to approach the plate to the 

bone. Distal locking cancellous screws will be taken. Through minimally invasive 

approach proximal locking screws will be done. Drain will be placed, wound will be 

closed in layers and sterile dressing will be done.[7,8] 

Results 

In this cohort study, 15 cases were included presenting with distal femur fractures and 

all cases were fixed by a Nail-Plate Construct (Figures 1 and 2). The mean age group 

was 52.4 years; 53.3% female; 66.7% left-sided fractures. Mechanism of injury was 

73.3% low-energy falls and 26.7% motor vehicle accidents. (Table 1).  

The mean operative time was 107 min (range 90–130) and the mean blood loss was 

720 mL (500–1000). 

The mean time to fracture union was 15.5 weeks and all cases achieved healing. 60% 

by 12 weeks, 20% by 16 weeks, 13.3% by 20 weeks, and 6.7% at 36 weeks. (Table2.) 

Table 1. Socio-demographic data (n=15) 

Socio-demographic data NPC fixation 

(n=15) 

Age (years) 

 

Mean ± SD 52.4± 18.29 

Range 18-80 

Sex  Male  7(46.7%) 

Female  8(53.3%) 
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Mechanism of injury Motor vehicle accident 4(26.7%) 

Fall down 11(73.3%) 

 

Table 2. Union rate and healing time. 

Fracture 

type  

No. of 

Patients 

Union  by 

12 weeks 

Union by 16 

weeks 

Union by 

20+ weeks 

Mean Union 

Time 

(weeks) 

33A2 6 4(66.7%) 2(33.3%) 0 15.5 

33A3 8 3(75%) 0(0%) 1(25%) 

2(50%) 1(25%) 1(25%) 

33C1 1 0(0%) 0(0%) 1(100%) 

 15 9(60%) 3(20%) 3(20%) 

 

KOOS subscale scores improved significantly between 3 and 6 months of follow-up. 

Pain, symptoms, ADL, sport, and QOL all showed substantial gains, with 

improvements ranging from 59.4% to 68.4%. The greatest improvement was observed 

in symptoms (68.4%), followed by ADL (66.7%) and pain (64%), while sport showed 

the least improvement (59.4%). All differences were highly significant (p < 0.001), 

reflecting notable functional recovery and enhancement in quality of life (Table 3.) 

Table 3. KOOS subscales scores at 3 and 6 months  

KOOS Score 
Improvement % p-value 

Subscales 3 months 6 months 

Pain 46.9 ± 13 80.9 ± 12.1 64% <0.001*a 

Symptoms 40.5 ± 15.2 81.2 ± 15.6 68.4% <0.001*a 

ADL 40.6 ± 13.7 80.2 ± 11.9 66.7% <0.001*a 

Sport 36 ± 15.3 74 ± 15.3 59.4% <0.001*a 

QOL 33.8 ± 20.8 74.6 ± 16.8 61.6% <0.001*a 

a: Paired t test, *: Statistically significant at p < 0.05 
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Complications: 1 superficial infection (resolved with antibiotics) and 1 delayed union. 

No deep infections, implant failures, or malalignment. 

Discussion 

This study demonstrates that NPC fixation provides reliable union, significant 

functional recovery, and a low complication profile in distal femur fractures. 

Compared with lateral plating alone, which has been associated with nonunion rates 

up to 18% and implant failure up to 14%, NPC achieved 100% union without 

failure.[9] 

 

Biomechanical studies support these findings, showing superior torsional and axial 

stability with NPC compared to either implant alone. Clinically, our results are 

consistent with reports of improved union rates and functional outcomes using NPC, 

while avoiding the morbidity of dual plating.[8,9,12] 

 

Limitations include the small sample size, single-center design, and short follow-up. 

Nevertheless, the consistency of outcomes highlights the potential role of NPC as a 

primary fixation strategy for complex distal femur fractures.[10,11] 

.                                                                                                                
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Figure 1. Pre-operative and post-operative radiographs (facture union) of distal femur 

fracture treated with linked nail/plate construct. 

 

  
Figure 2. Shows failure of initial fixation of distal femur fracture by single lateral 

locking plate and complete fracture union after revision by Nail-Plate Construct  

 

 

Conclusion 

Nail–plate construct fixation for distal femur fractures achieved excellent union rates, 

functional recovery, and low complication rates in this prospective series. NPC may 

represent a reliable alternative to traditional single-implant methods, particularly in 

osteoporotic or comminuted fractures. Larger randomized studies with longer follow-

up are warranted. 
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