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ABSTRACT 
Background: Intra-articular distal femur fractures represent a challenging injury pattern due to complex anatomy, comminution, and involvement of 

the knee joint surface. Achieving stable fixation and early mobilization is essential for optimal recovery. Precontoured locking compression plates 

(LCP) have been developed to provide anatomical fixation and improved biomechanical stability. Objective: To evaluate the functional outcome of 

intra-articular distal femur fractures managed using a precontoured locking compression plate. Study Design: Descriptive study. Setting: Department 

of Orthopedic Surgery, Hayatabad Medical Complex, Peshawar, Pakistan. Duration of Study: From June 2024 to December 2024. Methods: A total 

of 45 patients aged 18 years and above with confirmed intra-articular distal femur fractures were included. All patients underwent open reduction and 

internal fixation using a precontoured locking compression plate. Functional outcomes were evaluated using the Knee Society Score (KSS) at three 

months postoperatively and categorized as excellent, good, fair, or poor. Postoperative complications, including infection and knee stiffness, were 

documented. Data were analyzed using SPSS version 23. Results: The mean age of patients was 44.84 ± 13.05 years, with males constituting 77.8% of 

the study population. Road traffic accidents were the most common cause of injury (73.3%). Functional outcome were excellent in 55.6% of patients, 

good in 33.3%, fair in 8.9%, and poor in 2.2%. The mean fracture union time was 16.53 ± 3.84 weeks. Postoperative complications included knee 

stiffness in 11.1% of patients, superficial infection in 4.4%, and deep infection in 2.2%. Conclusion: Open reduction and internal fixation of intra-

articular distal femur fractures using precontoured locking compression plates yielded predominantly excellent to good functional outcomes with 

minimal complications. This method offers stable fixation and facilitates early mobilization, supporting its role as a reliable treatment option for 

complex distal femoral fractures. 
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INTRODUCTION 

Distal femur fractures (DFFs) located in the lower segment of the 

femur adjacent to the knee joint consist of a fracture in the bone's 

distal region, which encompasses the metaphysis along with the 

epiphysis. Although they occur rarely, these events have the potential 

to cause considerable morbidity along with functional impairment, 

particularly in relation to the knee joint. Therefore, clinicians and 

researchers must understand the causes and therapeutic options to 

improve the patient experience and optimize healthcare practices (1-

3). Intra-articular DRFs make up a significant category of knee joint 

injuries, usually happening due to high-energy trauma in younger 

patients and low-energy falls in older individuals with osteoporosis. 

Fractures typically result from mechanisms including direct axial 

loading with varus, high-velocity vehicular collisions, and falls, 

resulting in disruption of articular congruity of the distal femoral 

condyles (4, 5). Regaining alignment is essential to preserving 

extremity function and is a critical step in definitive therapy for DRFs. 

The range of motion in the knee is vital to achieving satisfactory 

results. Immobilization of the knee leads to joint stiffness and reduced 

range of motion, which negatively affects the overall outcome. 

Understanding the characteristics and challenges of DRF management 

is necessary to optimize outcomes (6-7).  

Fractures that affect the joint surface of the distal femur require a 

cautious and comprehensive approach, as they may end up in 

secondary arthritis. DRFs are optimally managed with absolute 

anatomical reduction and rigid, stable internal fixation. The fixation 

of DRFs using plate application has an inherent disadvantage, as it 

creates a load-shielding device (1). The fixed-angle construct is 

established by employing a locking compression plate (LCP), which 

helps preserve the periosteal blood supply by allowing the plate to be 

placed without direct contact with bone. Consequently, a distal 

femoral locking plate might be utilized in the management of 

metaphyseal comminution (8-10). 

DRFs involving the articular surface are complex injuries that 

frequently result in functional impairment if not managed 

appropriately. The intricate anatomy of the distal femur and the need 

for precise articular reconstruction make these fractures particularly 

challenging. The advent of precontoured locking compression plates 

has revolutionized DRF management by providing fixed-angle 

stability and preserving the periosteal blood supply. Evaluating the 

functional outcomes of intra-articular DRFs treated with precontoured 

locking plates is therefore essential to determine the effectiveness of 

this fixation method and to contribute to the ongoing refinement of 

surgical strategies aimed at achieving optimal knee function and 

overall patient satisfaction.  

METHODOLOGY 

This descriptive study was conducted in the department of orthopedic 

and spine, Hayatabad Medical Comple, from June 2024 to December 

2024. We secured ethical approval from the hospital before starting 

the study. We selected a cohort of 45 patients aged 18 years or older 

with a radiographically confirmed intra-articular distal femoral 

fracture suitable for operative fixation with a locking plate. Patients 

were excluded from the study if their fractures were pathological in 

nature, had significant pre-existing knee pathology, or had 

polytrauma. 
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We secured consent from all the patients. Definitive fracture fixation 

was performed using a precontoured locking compression plate 

system in all patients. An experienced orthopedic consultant surgeon 

performed the surgical procedures. The specific surgical approach, 

such as lateral or parapatellar, was tailored to the fracture pattern to 

ensure adequate visualization and anatomical reduction of the joint 

surface. 

Postoperatively, all patients underwent early range-of-motion 

exercises as tolerated, with progression to weight-bearing guided by 

radiological evidence of fracture healing. Functional outcome, 

assessed at 3-month follow-up using the Knee Society Score. This 

scoring system evaluates both objective clinical parameters of the 

knee joint and the patient's functional capacity during activities of 

daily living. The scores are categorized as excellent (80-100), good 

(70-79), fair (60-69), and poor (<60).  

Data regarding patient demographics, functional outcomes, and 

complications were assessed using SPSS 25. We used means and 

standard deviations for numerical data and frequencies and 

percentages for categorical data. 

RESULTS 

We conducted this study on forty-five patients; their average age was 

44.84 ± 13.05 years. A majority of the patients were male in this study 

(35, 77.8%), while females were 10 (22.2%). The primary mechanism 

of injury was road traffic accidents, reported in 33 patients (73.3%). 

Falls were the second most common cause responsible for injuries in 

12 cases (26.7%) (Table 1). 

We observed a mean union time of 16.53±3.84 weeks. Functional 

outcomes showed that 25 (55.6%) cases achieved excellent outcomes. 

A good outcome was observed in 15 patients (33.3%), while a fair 

result was observed in 4 cases (8.9%). A poor functional outcome was 

observed in only one patient (2.2%). Regarding post-operative 

complications, 37 patients (82.2%) reported none. The most frequent 

complication was knee stiffness, observed in 5 patients (11.1%). 

Superficial infection was observed in 2 cases (4.4%), and deep 

infection (2.2%) was managed during the follow-up period (Table 2). 

 

Table 1: Baseline characteristics 

Baseline characteristics n % 

Gender Male 35 77.8% 

Female 10 22.2% 

Residence Urban 23 51.1% 

Rural 22 48.9% 

Mechanism 

of injury 

RTA 33 73.3% 

Fall 12 26.7% 

n = frequency, % = percentage 

 

Table 2: Functional outcomes & complications 

 n % 

Functional 

outcome 

Excellent 25 55.6% 

Good 15 33.3% 

Fair 4 8.9% 

Poor 1 2.2% 

Complications Deep infection 1 2.2% 

Stiffness 5 11.1% 

Superficial infection 2 4.4% 

No complications 37 82.2% 

n = frequency, % = percentage 

 

DISCUSSION 

 
Well, with existing studies. Rai et al. reported a similar mean age of 

41.23 years, with 73.3% males, and Kiran et al. reported a slightly 

younger cohort with a mean age of 35 years and 82% males (11, 12). 

Our data reinforce the notion that active working-age males are most 

commonly affected due to exposure to high-risk activities, such as 

road traffic accidents, which accounted for 73.3% of mechanisms of 

injury in our study. This is consistent with the findings of Rai et al., 

who reported that 80% of injuries were due to traffic accidents, and 

Bandaru et al., who noted that 75% of injuries were due to road traffic 

accidents (11, 13). 

The functional outcomes observed in our patients provide strong 

evidence for the efficacy of precontoured locking compression plates. 

We noted excellent results in 55.6% patients and good results in 

33.3% patients; a combined satisfactory outcome rate of 88.9% was 

observed in this study. This success rate aligns with Rai et al., who 

documented a 90% rate of excellent and good outcomes (11). Ali et 

al. reported a combined excellent and good outcome rate of 84% in 

their study (14). Similarly, Kiran et al. reported good to excellent 

outcomes in 86% patients (12). The consistency of these results across 

different studies and settings highlights the reliability of the LCP in 

achieving a favorable functional outcome. 

An important factor in evaluating fracture management is the time to 

radiological union. In our study, the mean union time was 16.53 

weeks. Our findings are similar to those of Kiran et al., who reported 

a mean union time of 14 weeks, and to those of Bandaru et al., who 

reported a mean union time of 15 weeks (12, 13). A slightly longer 

duration of 21 weeks was reported by Ali et al., which may be 

attributable to their older patient cohort, with a mean age of 52 years, 

in which biological healing potential may be relatively slower. 

Regarding complications, 82.2% of our patients showed none. The 

most common complication was knee stiffness in 11.1% patients. This 

is a well-recognized complication following such fractures and 

extensive surgery around the knee joint. Our findings on stiffness are 

comparable to those of Rai et al., who observed stiffness as the most 

common complication and at a relatively higher rate, 26.7% (11). 

Deep infection was a rare problem, occurring in only 1 of our patients 

(2.2%), which aligns with the 3.3% rate reported by Rai et al. (11). 

Superficial infection was observed in 4.4% patients, which is slightly 

higher than 3.3% reported by Rai et al. and is comparable to 4% by 

Bandaru et al in their study. This low infection rate highlights the 

potential benefit of minimally invasive approaches that minimize soft-

tissue dissection. In this study, we did not observe any non-unions, 

consistent with the results of Obiegbu et al., who also reported none. 

We suggest that the precontoured LCP is a favorable implant for 

managing these challenging fractures. Its design facilitates anatomical 

reduction, particularly of the articular surface, and provides stable 

fixed-angle fixation that promotes union and allows for early 

functional rehabilitation. Despite the positive outcomes, our study has 

limitations, including a smaller patient sample and a shorter follow-up 

period. 

CONCLUSION 

In conclusion, management of intra-articular distal femoral fractures 

with precontoured locking compression plates resulted in excellent to 

good functional outcomes in the majority of patients, and the 

complication rate was lower with this procedure. 
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