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ABSTRACT 

 

 
ARTICLE DETAILS 

 

Introduction Distal femur periprosthetic fractures are a challenging complication following total 

knee arthroplasty (TKA). Primary surgical approaches are Revision Arthroplasty (RA) and Open 

Reduction Internal Fixation (ORIF). RA replaces unstable prosthetic components, while ORIF 

preserves the prosthesis. This review aims to evaluate the outcomes of RA and ORIF. 

Method This review followed PRISMA 2020 guidelines. Literature search was conducted across 

PubMed, Scopus, and Google Scholar. Data extraction and bias assessment were performed 

independently. 

Results Literature search resulted in 376 papers. After screening, 12 studies were included with a 

total of 526 patients, with 302 patients treated with ORIF and 224 with RA. ORIF patients showed 

a fracture union rate of 94.2% and RA patients 94.9%. Average time to union was 15.9 weeks for 

ORIF and 14.1 weeks for RA. Complication rates were 10% for ORIF and 10.3% for RA. 

Reoperation rates were 4.1% for ORIF and 4.5% for RA. Mortality rates were slightly higher in 

RA group (3.8%) compared to ORIF group (3.4%). ORIF patients scored higher on KSS but lower 

on OKS compared to RA patients. 

Discussion RA shows faster time to fracture union compared to ORIF, attributed to RA’s load-

sharing design which supports early weight-bearing without compromising fracture stability or 

healing. Literature suggests that early mobilization may reduce morbidity and enhance ambulatory 

recovery. Complication, reoperation, mortality, and functional scores were similar in both groups. 

Conclusion Both ORIF and RA offer distinct advantages, depending on factors such as prosthetic 

stability and bone quality. Further researchs are required to establish proper guidelines. 
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INTRODUCTION 

Periprosthetic fractures of the distal femur are a complex 

complication often seen in elderly patients following total knee 

arthroplasty (TKA). With increasing number of primary knee 

arthroplasties due to aging populations, the incidence of 

periprosthetic fractures increases as well. These fractures are 

particularly challenging due to the proximity to the prosthesis, 

compromised bone quality, and patient comorbidities. In the 

United States alone, the incidence of these fractures is predicted 

to increase by more than 600% by 2050, as the population ages 

and more patients undergo TKA [1]. 

Two primary surgical options for managing distal femur 

periprosthetic fractures are Revision Arthroplasty (RA) and 

Open Reduction Internal Fixation (ORIF). Revision arthroplasty 

involves replacing the components of the prosthesis, and is 

commonly used when the prosthesis has loosened or the 

surrounding bone stock is inadequate. This approach provides 

long-term stability by addressing both the fracture and the 

underlying prosthetic issues [2]. On the other hand, ORIF 

preserves the prosthesis and surgically fixes the fracture, 

typically through the use of butress plate or locked plate. ORIF 

is typically indicated when the prosthesis remains stable, bone 

stock is sufficient for fixation, and the prosthesis is unable to 

accommodate intramedullary nailing [3]. The decision between 

RA and ORIF depends on several factors, including fracture 

type, prosthetic stability, bone quality, and patient’s condition. 
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However, the lack of consensus on which procedure offers better 

outcomes makes it difficult for surgeons to decide. Some studies 

advocate for revision arthroplasty, highlighting its stability, 

early mobilization, and return to function [4], while others 

suggest that ORIF leads to quicker recovery times and fewer 

complications, particularly in patients with stable implants [5]. 

Given the variability in outcomes and lack of guidelines, this 

systematic review aims to evaluate and compare the clinical 

outcomes of revision arthroplasty and open reduction internal 

fixation for distal femur periprosthetic fractures, to 

 

 

determine which treatment offers better results in terms of 

fracture healing, complication rates, and overall patient 

outcomes. By reviewing current studies, this review aims to 

provide an understanding of the relative benefits and drawbacks 

of each approach and provide informations to aid in clinical 

decision-making. 

 

MATERIALS AND METHODS 

This systematic review was performed using the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses  

(PRISMA) 2020 guidelines. This systematic review has been 

registered with the PROSPERO database to ensure transparency. 

The registration number for this review is CRD42024598266. A 

comprehensive search of the literature was performed on 

November 2024 using three databases including PubMed, 

Scopus, and Google Scholar. Studies published between 2014 

and 2024 that compared revision arthroplasty and open reduction 

internal fixation (ORIF) for distal femur periprosthetic fractures 

were included. The search strategy was based on the PICO 

(Population Intervention Comparison Outcome) method, using 

several search terms such as “distal femur periprosthetic 

fractures,” “revision arthroplasty,” and “open reduction internal 

fixation.” Two independent reviewers screened the titles and 

abstracts of identified studies, followed by full-text review to 

assess eligibility based on predefined inclusion and exclusion 

criteria. The inclusion criteria for the studies were 1) studies 

involving adult patients (aged 18 and older) who have sustained 

distal femur periprosthetic fractures following total knee 

arthroplasty (TKA), including both primary and revision TKAs, 

2) studies that evaluate the outcomes of revision arthroplasty 

(RA) or open reduction internal fixation (ORIF) as the primary 

surgical intervention for managing distal femur periprosthetic 

fractures, 3) studies published in English or available in English 

translation, 4) studies published between 2014 and 2024. The 

exclusion criterias were 1) studies involving patients with 

fractures in anatomical regions other than the distal femur (e.g., 

tibial or patellar periprosthetic fractures), 2) studies assessing 

other types of treatments, such as conservative management, 3) 

studies published in languages other than English without 

available translations, 4) book chapters. Data extraction was 

carried out independently by two reviewers, focusing on study 

characteristics, patient demographics, surgical techniques, and 

clinical outcomes. The risk of bias in included studies was 

assessed using appropriate tools, and the findings were 

synthesized to provide a comparative analysis of outcomes 

between the two surgical interventions. 

Risk of Bias Assessment 

A comprehensive risk of bias assessment was conducted to 

evaluate the methodological quality and potential bias in the 

included studies. Two independent reviewers assessed each 

study using the Newcastle-Ottawa Scale (NOS) for cohort 

studies, with scores equal to or greater than 7 indicating high 

quality, and scores less than 7 indicating low quality. Any 

disagreements between the two reviewers were resolved through 

discussion, and if consensus was not reached, a third reviewer 

was consulted. 

Figure 1. PRISMA 2020 Flow Diagram 
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RESULTS 

Literature Search 

A comprehensive search of various databases yielded a total of 

376 papers. Specifically, 188 papers were retrieved from Google 

Scholar, 149 from PubMed, and 39 from Scopus. Two 

independent reviewers conducted the initial screening of the 

papers, excluding 94 articles based on their titles or due to 

duplication. This left 282 papers for further evaluation. Upon 

reviewing the abstracts, 210 additional papers were excluded as 

they did not meet the inclusion criteria. A subsequent full-text 

review led to the exclusion of 60 more papers, narrowing the 

selection to 12 studies (Figure 1). In cases where there were 

disagreements about study selection, the reviewers resolved the 

differences through discussion, and when necessary, a third 

reviewer was consulted to reach a consensus. In the end, 12 

studies were included in this review. 

Patient Demographics 

This review compares the clinical outcomes of RA and ORIF for 

distal femur periprosthetic fractures, focusing on a total of 526 

patients: 302 treated with ORIF and 224 with RA. The average 

age of patients treated with RA was 76,3 years of age, ranging 

from 44 to 90 years of age, while the average age for patients 

treated with ORIF was 74,4 years of age, ranging from 51 to 84 

years of age. On both RA and ORIF group, the gender of the 

patients was predominantly female. The detailed characteristics 

of the studies  

included in this review are presented in Table 1. 

Fracture Union 

Of the 12 studies included, 11 reported on the rate of fracture 

union. However, only five studies (three on ORIF and two on 

RA) provided data on the time required for fracture union. 

Patients treated with ORIF demonstrated a fracture healing rate 

of 94.2%, which was comparable to the 94.9% healing rate 

observed in patients treated with RA. The average time to 

achieve fracture union in the ORIF group was 15.9 weeks, with 

a range of 12 to 30 weeks. In the RA group, the average time for 

fracture union was slightly shorter at 14.1 weeks, with a range 

of 8 to 22 weeks.  

Complication, Reoperation, and Mortality 

Eleven studies reported data on complications experienced by 

patients. Among patients treated with ORIF, 29 complications 

(10%) were documented, whereas 23 complications (10.3%) 

occurred in the RA-treated group. Nine studies provided 

information on the rate of reoperations. The reoperation rate was 

similar between the two groups, with 4.1% of ORIF patients and 

4.5% of RA patients requiring additional surgeries. Mortality 

rates during the follow-up period were reported in 10 studies. In 

Table 1. Study characteristics 
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the ORIF group, 10 deaths (3.4%) were recorded, compared to 8 

deaths (3.8%) in the RA group. 

Functional Scores 

 

Several studies in this review reported functional outcomes 

using standardized scoring systems. Specifically, four studies 

utilized the Knee Society Scoring (KSS) System, and three 

studies employed the Oxford Knee Score (OKS). The average 

KSS score for patients treated with ORIF was 86.9, with a range 

of 53 to 97. For patients treated with RA, the average KSS score 

was slightly lower at 80.4, with a range of 57 to 92. Regarding 

the OKS, the average score for ORIF-treated patients was 25.9 

(range 15 to 41), while patients in the RA group had a slightly  

 

 

higher average score of 27.1 (range 5 to 45). 

Quality Assessment 

The quality assessment of studies included in this review was 

performed using Newcastle-Ottawa scale for cohort studies. All 

studies included in this review scored 7 or greater, and were 

determined to be high quality. The quality assessment scores are 

shown in 

Table 3. 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Outcomes of individual studies 

Table 3. Newcastle-Ottawa scale assessment of included studies 
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DISCUSSION 

The management of distal femur periprosthetic fractures remains 

a challenging aspect of orthopedic care, with the choice between 

Revision Arthroplasty (RA) and Open Reduction Internal 

Fixation (ORIF) depending on various clinical factors. Patients 

undergoing RA tend to be older, with an average age of 76.3 

years, compared to 74.4 years for ORIF, reflecting the higher 

complexity of RA procedures often reserved for patients with 

significant bone loss or prosthetic loosening [18]. The older 

demographic in the RA group may contribute to reduced bone 

quality, a critical determinant of surgical outcomes. ORIF, by 

contrast, is generally applied in cases where the prosthesis 

remains stable, allowing for fracture fixation without the need 

for implant replacement [19]. Although similar rates of union 

were found on patients undergoing RA and ORIF, the time 

required to achieve fracture union was significantly shorter on 

patients that underwent RA (average of 14,1 weeks) compared 

to patients that underwent ORIF (average of 15,9 weeks). 

Prosthetic component in RA functions as a load-sharing device, 

which is a key factor enabling early weight-bearing post-

surgery. This allows patients to resume weight-bearing activities 

sooner without jeopardizing the stability or healing of the 

fracture. On the other hand, the plating system used in ORIF acts 

as a load-bearing device, where plates and screws directly 

support the fractured bone segments. Excessive or premature 

weight-bearing may overload the fixation hardware, 

compromising fracture healing or alignment. Patients 

undergoing ORIF are usually instructed to follow non-weight-

bearing or partial weight-bearing protocols postoperatively to 

protect the fracture site and allow time for callus formation. 

Recent studies have shown that adopting an early weight-bearing 

protocol following distal femoral periprosthetic fracture surgery 

contributes significantly in increasing the patient’s ambulatory 

status, as well as reducing morbidity and mortality [20]. Patients 

treated with RA and ORIF demonstrated comparable results in 

terms of complication, reoperation, mortality rates, and 

functional outcomes. These findings highlight the importance of 

establishing clear selection criteria. Choosing the most 

appropriate treatment based on each individual patient’s 

condition is crucial for achieving the best possible outcomes. 

The primary advantage of ORIF is its ability to preserve the 

prosthesis, particularly when the implant remains stable and the 

bone stock is sufficient for fixation. Patients in the ORIF group 

tend to benefit from faster recovery times and lower rates of 

prosthesis-related complications, which makes it a suitable 

option for patients with stable implants. However, these 

outcomes may be less favorable in cases of poor bone quality or 

when the prosthesis is compromised, potentially leading to 

higher rates of non-union. In contrast, RA offers a more 

definitive solution for patients with prosthetic loosening or 

significant bone loss. This approach addresses both the fracture 

and any underlying issues with the prosthesis, offering long-term 

stability and a more comprehensive treatment. While RA 

patients are generally older and may face higher surgical risks, 

they may benefit from earlier mobilization and a reduced 

likelihood of requiring further surgical intervention due to 

implant-related issues. Nonetheless, RA can be associated with 

higher complication rates related to the more invasive nature of 

the procedure. Based on the results of this study, the choice 

between ORIF and RA should be guided by a detailed 

assessment of prosthetic stability, bone quality, patient 

comorbidities, and fracture complexity. For patients with stable 

implants and adequate bone stock, ORIF provides a less invasive 

solution with shorter recovery times and lower risk of prosthesis-

related complications. On the other hand, RA is preferred in 

cases involving prosthetic loosening or extensive bone loss, 

where it can provide long-term stability and reduce the need for 

future surgeries [21]. 

Increasing incidence of periprosthetic fractures, especially in 

aging populations, emphasizes the need for further research into 

optimizing treatment protocols. Recent studies may provide 

better understanding on available treatment options for distal 

femoral periprosthetic fractures, which can help establish patient 

selection criteria to balance the benefits of preserving the 

prosthesis through ORIF versus the comprehensive stability 

offered by RA [22][23]. Long-term studies comparing functional 

outcomes, complication rates, and cost-effectiveness are 

essential to help establish proper clinical guidelines and improve 

patient outcomes. 

 

CONCLUSION 

Both RA and ORIF show high success rates, with fracture 

healing achieved in 94.9% of RA cases and 94.2% of ORIF 

cases, and similar rates of complications and reoperations across 

the two techniques. Functional outcomes showed some slight 

differences, with ORIF generally linked to higher Knee Society 

Scores, whereas RA tends to yield slightly better results on the 

Oxford Knee Score. Mortality rates between the two techniques 

were also similar, highlighting the relative safety of both 

methods when appropriately selected for the patient. 

With both techniques offering similar outcomes, patient-specific 

factors play an important role in determining the optimal 

surgical approach. ORIF is ideally used for individuals with 

stable prostheses and sufficient bone stock, providing faster 

wound recovery and fewer implant-related issues. On the other 

hand, RA may be better for cases with prosthetic loosening or 

severe bone loss. However, RA is generally avoided for older 

patients or those with higher surgical risks due to its more 

invasive nature. 

The rising incidence of periprosthetic fractures highlights the 

need for ongoing research to refine treatment protocols and 

establish standardized guidelines. Future studies should focus on 

identifying clear patient selection criteria for each surgical 

method, with an emphasis on improving patient outcomes, 

minimizing complications, and shortening recovery times. 

Advancing these efforts is essential in improving decision-

making and quality of care for this growing patient population. 
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