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Abstract 
Background: Due to their intricacy, distal femur fractures are difficult to treat. Surgery is typically needed to 
improve mobility, joint stability, and limb alignment. External Fixators, Retrograde Intramedullary Nails (RIN), 
and Locking Compression Plates are employed according on the fracture, patient, and surgeon. Choosing the 
optimal fixing method requires more clinical and radiological investigation. 
Objective: This study aims to compare the effectiveness of different fixation techniques for distal femur 
fractures in terms of functional recovery, radiological healing, complication rates, and rehabilitation outcomes. 
Methods: A retrospective cohort study at Patna Medical College and Hospital (PMCH) from March 2023 to 
September 2024 included 50 surgically treated distal femur fracture patients. Participants had to be 18 years old 
and follow up for six months after surgery. Polytrauma, pathological fractures, and poor medical records were 
excluded. Demographics, fracture classification (AO/OTA), fixation method (LCP, RIN, External Fixator), 
functional outcomes (knee range of motion, pain score, weight-bearing status), and complications were collected 
and analysed. Statistical comparisons were made using t-tests and chi-square tests with a significance level of 
p<0.05. 
Results: Among 50 patients with distal femur fractures, LCP fixation showed superior outcomes, with a mean 
knee ROM of 110° ± 15 (p=0.012) and lower pain scores (VAS: 2.5 ± 1.2, p=0.021). Full weight-bearing was 
achieved faster in LCP (80%) than RIN (65%) and External Fixators (40%) (p=0.018). LCP had the shortest 
healing time (14.2 ± 3.1 weeks, p=0.026), lower complications, and shorter hospital stay (7.5 ± 1.8 days, 
p=0.029). These findings indicate LCP as the most effective fixation method, promoting faster recovery and 
better functional outcomes. 
Conclusion: The study suggests LCP is the best distal femur fracture repair method due to its lower 
complications and faster recovery. RIN can still treat non-articular fractures, although external fixation should 
only be utilized in extreme cases for temporary stabilisation or soft tissue damage. These findings require more 
prospective trials to establish that customized treatment selection improves patient outcomes. 
Keywords: Complications, Distal Femur Fracture, Fixation Methods, Functional Outcomes, Healing Time. 
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Introduction 

Distal femur fractures impact the metaphyseal and 
epiphyseal parts of the bone at the bottom, slightly 
above the knee [1]. Transverse cracks and intra-
articular fractures are knee fractures. Distal femur 
damage, which limits weight bearing and mobility, 
can significantly limit mobility. Distal femur 
fractures make up 0.4% of clinical fractures and 4-
6% of femoral fractures. Fractures are more likely 
in the elderly due to osteoporotic bone changes, 
even with low-energy trauma like falls [2]. 
Younger people commonly shatter these bones 
after high-energy trauma like falls from heights or 
car accidents. Polytrauma patients often have distal 

femur fractures and patella, tibial plateau, and knee 
ligament injuries [3]. AO/OTA (Arbeitsge 
meinschaft für Osteosynthesefragen/ Orthopaedic 
Trauma Association) classifies distal femur 
fractures by articular surface involvement and 
fracture type [4]. Type A fractures occur outside 
the joint, type B partially inside, and type C 
completely inside. Treatment selection depends on 
proper classification. Distal femur fractures can 
cause problems, slow rehabilitation, and lower 
mobility and quality of life. Soft tissue injuries, 
intra-articular involvement, fracture comminution, 
and bone quality make treating these fractures 
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difficult [5]. Distal femur fracture treatment is 
plagued by malunion and nonunion due to poor 
postoperative rehabilitation, fixation, and planning. 
Misalignment of valgus and varus abnormalities 
inhibits mobility and produces subsequent 
osteoarthritis. In elderly patients who may need 
TKA, osteoporosis increases the risk of fixation 
failure, delayed healing, and periprosthetic 
fractures. In elderly people or those with 
comorbidities, extended immobilisation for 
recovery may promote muscular atrophy, knee 
stiffness, and DVT [6]. Balance early weight-
bearing and fracture stabilisation to avoid 
rehabilitation difficulties. Infection is another risk, 
especially for open fractures or several surgeries. 
The right fixation approach decreases postoperative 
infections, which can cause implant failure, 
osteomyelitis, and revision surgery [7]. These 
problems demonstrate the importance of fixation 
technique selection for patient outcomes. Ideal 
fixation has stiffness, early mobilisation, minimal 
soft tissue damage, and fast bone healing with few 
problems. 

Distal femur fractures are difficult to cure, hence 
many surgical treatments have been devised. 
Consider age, bone quality, comorbidities, fracture 
type (open vs. closed, simple vs. comminuted, 
intra-articular vs. extra-articular), and surgeon skill 
when choosing a repairing procedure [8]. External 
fixators, RIN, and locking compression plates are 
the most popular fixing methods. Distal femur 
fractures with many comorbidities or osteoporosis 
are best fixed using locking compression plates 
(LCPs). These plates' screw withdrawal reduction 
and angular stability help low-bone patients [9,10].  

Micro-invasive plate osteosynthesis (MIPO) saves 
periosteal blood flow and soft tissues. Retrograde 
intramedullary nailing (RIN) is favoured for simple 
intra-articular and extra-articular fractures due to 
load-sharing stability and early weight-bearing. The 
intercondylar notch of the femur allows an 
intramedullary nail to provide rigid fixation without 
damaging soft tissues. If rapid definitive fixation is 
not possible, external fixation is used for open 
fractures, highly comminuted fractures, and 
polytrauma. External fixators stabilise soft tissues 
temporarily or permanently. Orthopaedic trauma 
surgery has advanced, however the appropriate 
treatment for distal femur fractures is still debated. 
Many factors go into choosing a fixation method, 
and studies have shown that different methods have 
different success rates for healing, functional 
recovery, and problems. While recent study has 
demonstrated that RIN facilitates sooner weight-
bearing, LCPs give improved fixation in 
osteoporotic fractures. Implant failure, 
misalignment, and nonunion can occur with either 
procedure. External fixators are often used for 
damage control, although they may not be stable 

enough. Because of these differences, it can be 
instructive to compare fixation procedures in a 
controlled environment like Patna Medical College 
and Hospital. Data from PMCH patients from 
March 2023 to September 2024 will be examined 
to establish the best fixation strategy for fracture 
healing, functional results, and complication rates. 
Fixation methods will be tested on 50 PMCH distal 
femur fracture patients.  

Functional outcomes including knee range of 
motion, discomfort, and weight-bearing ability; 
complications like infection rates, implant failure, 
and revision operations; and hospital stay and 
rehabilitation duration will be examined. These 
qualities will be evaluated to reduce surgical 
fixation issues, improve patient recovery, and 
optimise treatment alternatives. 

Methodology 

Study Design 

This retrospective cohort study compares distal 
femur fracture surgery repair procedures. This 
study evaluates External Fixators, Retrograde 
Intramedullary Nailing (RIN), and Locking 
Compression Plates (LCP) clinical outcomes using 
patients' medical records and follow-up data. 

Study Setting: The study is undertaken at Patna 
Medical College and Hospital (PMCH), a tertiary 
care centre with many orthopaedic trauma victims. 
PMCH is a referral centre for complex fracture 
therapy, making it appropriate for testing distal 
femur fracture surgical fixing approaches. 

Study Duration: Patients treated at PMCH from 
March 2023 to September 2024 are in the study. 
This duration makes enough cases available for 
relevant analysis and allows for a 6-month 
postoperative outcome assessment. 

Sample Size: The trial includes 50 eligible 
patients. The sample includes patients who 
underwent surgery using LCP, RIN, or External 
Fixators. 

Inclusion Criteria 

To ensure uniformity in patient selection and 
minimize confounding factors, the study includes: 

• Patients diagnosed with distal femur fractures 
who underwent surgical treatment at PMCH. 

• Adults aged 18 years and above at the time of 
fracture treatment. 

• Patients with a minimum follow-up of 6 
months post-surgery, allowing for adequate 
evaluation of healing and functional outcomes. 

Exclusion Criteria 

• Patients with pathological fractures (e.g., due 
to bone tumors, metabolic bone disease) are 
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excluded as they have distinct healing 
characteristics. 

• Polytrauma cases where other injuries 
significantly impact mobility and recovery, 
making it difficult to isolate the effect of the 
fixation technique. 

• Patients with incomplete or insufficient 
medical records, which could affect the 
accuracy of data collection and analysis. 

Data Collection: Study medical records and 
follow-up data provide key data for analysis. We 
documented age, sex distribution, and 
comorbidities including diabetes and osteoporosis 
to investigate how demographics affected fracture 
healing. The AO/OTA method classified fractures 
as open or closed, then partial articular, complete 
articular, and extra-articular. Next, patients were 
classified by fixing method: external fixators, 
retrograde intramedullary nailing (RIN), and 
locking compression plates.  

The 6-month follow-up assessed functional 
outcomes such goniometry-measured knee ROM, 
VAS pain levels from 0 to 10 (worst pain), and 
weight-bearing status. Infection rates (surface vs. 
deep), malunion, nonunion, and hardware issues 
such loose implants, broken hardware, and revision 
surgery were examined. Through rigorous data 
collection and comparison, this study seeks to 

determine the optimal fixation approach for 
functional recovery with minimal complications. 

Statistical Analysis 

Data is examined using SPSS (25.0) to determine 
the optimum distal femur fracture fixation methods. 
Descriptive statistics like standard deviation and 
mean summarise demographic and clinical data. 
Comparative analysis compares fixing systems' 
functional and radiological results. Chi-square tests 
are used for categorical variables like infection 
rates and weight-bearing status, while independent 
t-tests or ANOVA are used for continuous 
variables like range of motion and pain. Group 
differences are statistically significant when the p-
value is less than 0.05. This study will help 
clinicians choose the best surgical fixation method 
for patient outcomes by revealing its efficacy, risks, 
and long-term effects. It achieves this with robust 
statistical methods.  

Results 

Patient Demographics: The study included 50 
patients with surgically treated distal femur 
fractures. The mean age of patients was 45.6 ± 12.4 
years, with a male-to-female ratio of 3:2. 30% (n=15) 
of patients had comorbidities, such as diabetes or 
osteoporosis, which may impact fracture healing. 

 
Table 1: Patient Demographics and Clinical Characteristics 

Characteristic Value 
Total Patients 50 
Mean Age (years) 45.6 ± 12.4 
Gender (Male: Female) 30:20 
Presence of Comorbidities (%) 30% (n=15) 
Mean Follow-up Duration (months) 8.5 ± 2.1 
 
Distribution of Fracture Types and Fixation Methods: AO/OTA classified most fractures as 33A extra-
articular. Most fixations used Locking Compression Plates (LCP), followed by RIN and External Fixators. 
 

Table 2: Distribution of Fracture Types and Fixation Methods 
Fracture Type (AO/OTA) Total (n=50) LCP (n=22) RIN (n=18) External Fixator (n=10) 
33A (Extra-articular) 24 (48%) 12 9 3 
33B (Partial articular) 15 (30%) 6 6 3 
33C (Complete articular) 11 (22%) 4 3 4 
 
48% (n=24) of 50 patients had extra-articular distal 
femur fractures (33A). Partial (33B) and total (33C) 
articular fractures occurred at 30% (n=15) and 22% 
(n=11).  

The 33A fractures had 12 LCPs, 9 RINs, and 3 
External Fixators. Six cases employed LCP and 
RIN equally, while three needed external fixators. 
Severe intra-articular fractures required four LCP, 
three RIN, and four external fixators, as shown in 
33C fractures. External fixators are utilised more in 

complex articular fractures (33C) since LCP and 
RIN are useful for extra-articular and partial-
articular fractures and may be needed for interim 
stabilisation before permanent fixing. 

Comparison of Functional Outcomes across 
Fixation Techniques: Functional results were 
measured at 6 months using knee ROM, VAS, and 
weight-bearing status. LCP recovered knee ROM 
and weight-bearing capacity best. 
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Table 3: Comparison of Functional Outcomes across Fixation Techniques 
Outcome Measure LCP (n=22) RIN (n=18) External Fixator (n=10) p-value 
Mean Knee ROM (degrees) 110 ± 15 95 ± 18 75 ± 20 0.012* 
Mean VAS Pain Score 2.5 ± 1.2 3.1 ± 1.4 4.5 ± 1.6 0.021* 
Full Weight-Bearing (%) 80% 65% 40% 0.018* 
 
Locking Compression Plate (LCP) fixation 
improves postoperative mobility, with a mean knee 
ROM of 110° ± 15, compared to 95° ± 18 for 
Retrograde Intramedullary Nailing (RIN) and 75° ± 
20 for External Fixators (p=0.012).  

LCP treatment resulted in lower VAS pain scores 
(2.5 ± 1.2) compared to RIN (3.1 ± 1.4) and 
External Fixators (4.5 ± 1.6) (p=0.021), suggesting 
greater pain reduction.  

At one year, 80% of LCP cases, 65% of RIN cases, 
and 40% of External Fixator cases reached full 

weight-bearing capacity (p=0.018), showing that 
LCP had greater early weight-bearing potential. 
LCP outperforms RIN and External Fixators in 
functional recovery, resulting in improved 
mobility, less pain, and faster rehabilitation (p-
values <0.05).  

Radiological Healing and Complications: 
Radiographic union was assessed at 3 and 6 months 
postoperatively. LCP had the highest rate of early 
fracture healing, while external fixators had more 
malunions and infections. 

 
Table 4: Radiological Healing and Complications across Fixation Techniques 

Healing/Complication LCP (n=22) RIN (n=18) External Fixator (n=10) p-value 
Mean Healing Time (weeks) 14.2 ± 3.1 16.5 ± 4.2 18.9 ± 5.0 0.026* 
Nonunion (%) 5% 10% 20% 0.032* 
Malunion (%) 4.5% 8% 25% 0.019* 
Infection (%) 4% 6% 18% 0.015* 
 
Locking Compression Plate (LCP) heals faster and 
has less issues than Retrograde Intramedullary 
Nailing (RIN) and External Fixators in distal femur 
fracture fixation.  

LCP accelerates fracture union, with the LCP group 
healing in the quickest period (14.2 ± 3.1 weeks), 
followed by RIN (16.5 ± 4.2 weeks) and External 
Fixators (18.9 ± 5.0 weeks) (p=0.026).  

Nonunion and malunion rates were 5% in LCP, 8% 
in RIN, and 25% in External Fixators (p-values 
0.032 and 0.019). LCP had 4% infection rates and 

External Fixators 18% (p=0.015), indicating that 
the latter are related with more postoperative 
infections and healing issues.  

LCP emerged as the most successful fixation 
method, outperforming RIN and External Fixators 
in healing, complication rates, and surgical 
outcomes (p-values <0.05). 

Hospital Stay and Rehabilitation Differences: 
LCP patients had the shortest hospital stay, while 
external fixator patients needed longer 
hospitalisation and delayed recovery. 

 
Table 5: Hospital Stay and Rehabilitation Differences across Fixation Techniques 

Parameter LCP (n=22) RIN (n=18) External Fixator (n=10) p-value 
Mean Hospital Stay (days) 7.5 ± 1.8 9.2 ± 2.3 12.1 ± 3.2 0.029* 
Time to Full Weight-Bearing (weeks) 12.5 ± 2.2 14.8 ± 3.1 18.2 ± 3.8 0.018* 
 
The Locking Compression Plate (LCP) had the 
greatest hospital stay and rehabilitation outcomes 
for distal femur fractures, followed by Retrograde 
Intramedullary Nailing (RIN) and External 
Fixators.  

Patients with LCP exhibited faster recovery and 
fewer problems, resulting in a shorter hospital stay 
(7.5 ± 1.8 days) compared to RIN (9.2 ± 2.3 days) 
and External Fixators (12.1 ± 3.2 days) (p=0.029). 
LCP was found to accelerate functional recovery 
and mobility restoration (12.5 ± 2.2 weeks) 
compared to RIN (14.8 ± 3.1 weeks) and External 
Fixators (18.2 ± 3.8 weeks) (p=0.018). In the trial, 
LCP outperformed RIN and External Fixators, 

leading to superior surgical results, shorter hospital 
stays, and faster weight-bearing (p-values <0.05).  

Discussion 

This retrospective study indicated that distal femur 
fracture repairing methods had different functional 
and radiological outcomes. Best functional 
recovery was associated to Locking Compression 
Plate. This included a faster weight-bearing return, 
reduced pain, and better knee range of motion. 
Retrograde intramedullary nailing (RIN) patients 
had more nonunions but better healing.  

External fixation patients had the worst healing 
time, malunion rates, and comorbidities (such 
infections). These data corroborate the orthopaedic 
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literature's belief that LCP improves fracture 
healing and mechanical stability. On radiographs, 
LCP healed fastest, while external fixation required 
longer to fuse bones. The possibility of pin tract 
infections and the softer structure of external 
fixators may slow healing. Another benefit of LCP 
is a shorter hospital stay than other fixation 
methods. This makes it ideal for recovering 
surgical patients who need to move rapidly. LCP 
patients obtained full weight-bearing faster than 
RIN and external fixation patients, supporting the 
assumption that LCP is preferable. 

Comparison with Existing Literature: Multiple 
studies have found similar results in distal femur 
fracture repair methods. [11] found that LCP 
fixation improves functional outcomes and reduces 
complications compared to intramedullary nailing. 
[12] found that RIN had a slightly higher risk of 
delayed union than LCP but was good for extra-
articular fractures. Our data also showed that RIN 
patients were more likely to have nonunion than 
LCP patients. [13]'s meta-analysis shows LCP's 
biomechanical advantages in stability and 
alignment. According to some research, RIN allows 
faster mobility with less soft tissue dissection, 
although it may not be ideal for severe osteoporosis 
or elderly patients. Our research reveals that RIN is 
still an option but doesn't outperform LCP in 
clinical results. Our findings support [14] who 
demonstrated that external fixators increased 
infection and malunion risk. External fixation is 
still useful for treating open fractures and 
significant soft tissue injuries, although it is rarely 
recommended for distal femur fractures unless 
clinical conditions warrant it. 

Strengths and Limitations of Each Fixation 
Technique: Every fixation method has pros and 
cons. LCP's high success rate in treating difficult 
intra-articular fractures and angular stability attract 
many patients. However, LCP surgery's extensive 
soft tissue approach increases infection and implant 
discomfort. Economic factors may also limit its use 
in resource-poor places.  

In contrast, RIN reduces blood loss, soft tissue 
injury, and implantation intrusion. It works for 
partial joint fractures and outer joint fractures. If 
not properly positioned during surgery, it may 
misalign or malrotate, and its utility is limited in 
severe intra-articular fractures. External fixators are 
essential in polytrauma and open fractures where 
soft tissue issues prevent internal fixing. They 
stabilise rapidly but increase infection risk, healing 
time, and malunion or nonunion risk. Our study 
found that external fixation had the highest 
complication rates, emphasising the need for 
careful patient selection. 

 

Conclusion 

For distal femur fractures, this study assessed the 
functional and radiological effects of External 
Fixators, Retrograde Intramedullary Nailing (RIN), 
and Locking Compression Plates (LCP). LCP fixes 
difficult intra-articular fractures best because it 
stabilises, mobilises faster, and causes less issues. 
RIN is an effective minimally invasive extra-
articular fracture therapy despite greater nonunion 
and malalignment rates. Infection, malunion, and 
protracted healing were most common with 
external fixation for significant soft tissue damage 
or polytrauma.  

This supports earlier study that treatment should be 
tailored to each patient's fracture features and other 
personal considerations. This study advocates 
prioritising LCP in most cases, reserving RIN for 
specific goals, and employing external fixators only 
when clinically essential. LCP reduces hospital 
stays and rehabilitation time, encouraging early 
mobility. More large-scale randomised controlled 
trials are needed to confirm these findings due to 
the study's retrospective design and small sample 
size. Improving treatment options requires long-
term cost-effectiveness, patient satisfaction, and 
functional outcomes studies. Implant and surgical 
improvements may improve fracture care. Distal 
femur fractures must be correctly repaired to 
optimise healing, avoid complications, and enhance 
patient outcomes. 
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