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Abstract
Introduction: Osteoporotic distal femur fractures are becoming 
increasingly common in the elderly. The purpose of this study was to 
evaluate the efficacy of locked plate in the management of osteoporotic 
distal femur fractures in elderly.

Materials and method: This was an observational and descriptive study. 
Patients underwent surgery between July 1, 2023, and June 30, 2024. 
Patients had a distal femur fracture on porotic bone classified according 
to the the Association for the Study of Osteosynthesis criteria. Fractures 
fixation were done by a lateral locked plate. The efficacy of the plate 
fixation was evaluated by analyzing radiological (anatomical angles and 
bone union), clinical and functional (satisfaction, pain, gait, knee mobility, 
morphotype, knee stability, limb inequality) parameters.

Results: The series included 14 patients. There were 2 men and 12 women. 
The mean age was 75.29 (61 and 96) years. The fractures were type A2 
(n=7), A3 (n=5), C2 (n=1) and C3 (n=1). The mean surgical time was 
105.35 (85 and 150) minutes. The mean follow-up was 8 (5 and 10) 
months. The fractures healed between 3 and 6 months. The anatomical 
axes were correct in all cases. The mean anatomical posterior distal femur 
angle was 83.07° (80 and 86), that of anatomical lateral distal femoral 
angle was 80.93° (79 and 83). The mean knee flexion was 97.93° (50 and 
131). The knee was painless (n=11). All patients were satisfied. No knee 
instability was observed. Limb length discrepancy was less than 2 cm in 
two patients. The mean functional international knee society score was 
87.1 (80 and 95). Complications were observed in 4 patients.

Conclusion: Locked plate fixation of distal femur fractures on porotic 
bones in elderly people allows fracture healing, restores anatomical axes 
of the distal femur and gives satisfactory knee functional outcomes in the 
medium term.
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Introduction
Distal femur fractures (DFF) account for 4 to 6% of all femoral fragility 

fractures, with an overall annual incidence of 4.5/100.000 in the general 
population [1]. Approximately 50% of these fractures affect the elderly; 
this constitutes a significant cause of morbidity and mortality in elderly 
population [2]. In these fractures, low energy trauma resulting from a fall 
from the standing height predominates as the mechanism of injury [3-6].
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The occurrence of osteoporotic DFF is a current epidemic, 
and its management represents a major burden for our society, 
which continues to grow up [7]. In most cases, the problem 
is not the soft tissues or the type of fracture, but the poor 
quality of the bone stock, which leads to insufficient implant 
anchorage with hardware loosening, malunion, or nonunion 
[7]. 

Locked plate (LP) is a widely used implant in the 
management of osteoporotic fractures, with good reported 
results [8]. It is characterized by a finer screw pitch, allowing 
for better anchorage in the thin cortical bone, and thus 
minimizing the risk of hardware loosening [7]; In addition, 
it ensures effective stabilization of bone fragments [9] and 
promotes early mobilization [8].

Studies evaluating the efficacy of LP in the management 
of osteoporotic DFF in elderly are few in number, with 
inconsistent results [10,11].

The purpose of this study was to evaluate the efficacy of 
locked plate in the management of osteoporotic distal femur 
fractures in elderly.

Patients and Method
This was an observational and descriptive study. It was 

conducted on the records of patients hospitalized between July 
1, 2023, and June 30, 2024. The patients had DFF on porotic 
bone (fracture caused by low energy trauma, intraoperative 
bone fragility), classified according to the criteria of the 
Association for the Study of Osteosynthesis (AO) [12,13]. 
Patients with an open or unicondylar fracture were managed 
using others osteosynthesis material were not included as 
well as those lost to follow-up or who declined to participate 
in the study. Fractures were reduced and fixed using a lateral 
LP (Figure 1). The studied parameters were patient age, 
gender, previous autonomy, comorbidities, circumstances 
and mechanism of injury, immediate complications, fracture 
type, and associated injuries. All procedures were performed 
under spinal anesthesia, with the patient in the supine position 
on a standard operating table and the contralateral lower limb 
supported by a gynecological support.

A lateral approach to the thigh was performed in all 
patients. After plate fixation of the fracture, the stability of 
the assembly and the knee was assessed. Bone grafting was 
performed in a case of significant metaphyseal bone loss; and 
cerclage wiring was used in a case of a very complex fracture. 
Rehabilitation began immediately postoperatively with 
passive knee mobilization. Weight-bearing on the operated 
leg was strictly prohibited until consolidation. The efficacy 
of the osteosynthesis was evaluated by measuring anatomical 
angles of the distal femur: anatomical lateral distal femoral 
angle (aLDFA), and anatomical posterior distal femoral angle 
(aPDFA); bone union (disappearance of the fracture line, 
ferrule callus formation, and recalcification); and clinical and 

functional parameters according to international knee society 
score (IKSS) (patient satisfaction, pain, gait, knee mobility, 
knee morphotype, knee stability, and leg length discrepancy).
The functional IKSS ranges from 0 to 100; with the best 
functional score being 100.

The operating room and hospitalization registers, as well 
as patient medical records, were used to collect data. Data 
entry was performed using Microsoft Word 2021. statistical 
data were entered and analyzed using Sphinx V5.1 software. 
Informed consent was obtained from all patients.

Results
The series comprised 14 patients: 2 men and 12 women. 

The male-to-female ratio was 0.16. The mean age was 75.29 
years with a range of 61 and 96. All patients had experienced 
falls from standing height. The right lower limb was affected 
in the same proportion as the left (n=7). Nine (9) patients had 
comorbidities: hypertension (n=7), diabetes (n=1), obesity 
(n=2), knee stiffness (n=1), and hip stiffness (n=1). The mean 
Parker score was 7.71 with a range of 6 and 9. The fracture 
type was A2 (n=7), A3 (n=5), C2 (n=1), and C3 (n=1). One 
(1) patient had an associated obturator foramen fracture.
All patients had a fracture associated with gonarthrosis
(Figure 1).

Figure 1: Distal femur fracture on porotic bone with gonarthrosis 
in an 83-year-old patient managed by locked plate fixation, with 
correct postoperative anatomical axes.

Upon admission, patients received adhesive traction 
(n=12) and a led splint (n=2) as a temporary measure. The 
mean length of hospital stay was 13.5 with a range of 8 and 
19 days. The mean time to surgery was 10.64 with a range 
of 6 and17 days. The mean surgery time was 105.35 with a 
range of 85 and 150 minutes. The mean follow-up was 8 with 
a range of 5 and 10 months.

Fractures healed between 3 and 6 months.

Postoperative anatomical axes were identical to those at 
the last follow-up; the mean aPDFA was 83.07° with a range 
of 80° and 86°, and the mean aLDFA was 80.93° with a range 
of 79° and 83° (Figure 1). The mean knee flexion was 97.93° 
with a range of 50° and 131° (Figure 2). Knee extension was 
full in all cases. No axial deformity of the limb was observed. 
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The knee was painless (n=11), with mild pain (n=2), and 
moderate pain (n=1). No knee instability was observed. All 
patients were satisfied. The mean functional IKS score was 
87.1 with a range of 80 and 95. Complications were observed 
in 4 patients: knee stiffness (n=1), early infection associated 
to knee stiffness (n=1), leg length discrepancy less than 2 cm 
(n=1) and ischemic stroke (n=1).

Discussion
DFF on porotic bone in the elderly, most often with 

multiple comorbidities, are becoming increasingly common, 
following a low energy trauma. In this series, the sample size 
was small and the follow up time was short; however, patients 
were followed up prospectively. Fractures were comminuted. 
Bone union was achieved in all cases. Anatomical alignment 
was correct in all patients. Knee function was satisfactory.

DFF occur in older people with osteoporosis, similarly 
to high-energy trauma fractures that occur in younger people 
[14]. These fractures are often comminuted in older people 
[2]. The time required to treat these fractures depends on the 
context [15]. The bone union time depends on the complexity 
of the fracture line, the size of the skin opening, the stability of 
the osteosynthesis, and the quality of the initial management 
[12]. Consolidation periods can take up to 6 months. Shorter 
periods [11], and longer [10] are postponed. The normal 
anatomical axes of the distal femur (aLDFA and aPDFA) 
are respectively between (79°-83°) and (80°-86°) [16]. The 
restored anatomical axis in all patients can be explained by 
the stability conferred by the locking mechanism [17,18]; and 
the perfect configuration of the implant to fit the lateral face 
of the lateral condyle of the distal femur. LP, because of its 
biomechanical characteristic, promotes early mobilization, 
which can result in satisfactory outcomes [8].

Some authors have found good functional outcomes with 
greater degrees of knee flexion [10, 11]. However, modest 
functional results are reported [11]; and a higher complication 
rate [10]. Modest results in some patients may most often 
be due to fracture complexity, pre-existing arthritic lesions, 
muscle and scar adhesions, delayed rehabilitation, patient 
non-compliance, and postoperative complications.

Conclusion
Osteosynthesis of distal femoral fractures in patients with 

porotic bone in the elderly, using a locked plate, achieves 
bone union, restores the anatomical axes of the distal femur, 
and provides satisfactory knee function in the medium term. 
A study evaluating long-term data could provide further 
information on this subject.
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