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Abstract 
Aim of the study: The aim of this study is to assess the functional outcome of distal femur fracture 

treated with a locking compression plate. 

Materials and methods: The study was conducted from July 2019 to February 2021 at Dr BR 

Ambedkar Medical College and Hospital with follow-up period of six months. 20 skeletal mature 

patients fulfilling the inclusion criteria with distal end femur fractures were surgically treated with distal 

femoral locking compressive plate using a direct lateral approach. The clinical assessment was conducted 

for at least a period of 6 months postoperatively using the oxford knee scoring system. 

Results: At six months of follow-up, 10 patients achieved range between 120 to 140°, 9 achieved 

between 100 to 120 and 1 had 95° flexion. 

In the present study, 18 out of 20 cases (90%) showed a radiological union at 3 months’ follow-up. 2 

cases (10%) had radiological union at 6 months (24 weeks) of follow-up. In the present study, 85% of 

cases that is 17 of 20 cases had Oxford Knee Score of more than 41, 2 cases that is 10% had a score 

between 34 and 40, and only 1 had a score between 27 and 33. In the present study, 17 cases, i.e., 85% 

showed excellent functional outcome, while 2 cases showed good and 1 case had a fair outcome. 

Conclusion: The use of LCP in distal femoral fracture promotes early radiological union, good knee 

range of movement and early recovery when fracture fixation is done following all the basic principles of 

fracture fixation. 

Finally, it can be concluded that the use of LCP provides a good functional outcome for distal femur 

fractures, particularly in osteoporotic bones. 

 

Keywords: Distal femur fracture, open reduction and internal fixation, distal locking compression plate 

 

Introduction  

Distal femur fractures account for an estimated 6% of all femur fractures. The annual 

incidence of distal femur fractures is around 37/1,00,000 people [1]. High-speed vehicular 

accidents are responsible for distal femur fractures commonly observed in the young and 

middle-aged. Low energy mechanisms such as falls at home may be responsible for producing 

fractures of the distal femur in the elderly osteoporotic population, especially women [2]. These 

fractures are difficult to treat because of osteoporosis, severe comminution, too short distal 

femoral fragment compound injuries. The goals of surgical treatment should be an anatomic 

reduction of the articular surface, restoration of limb alignment, length, and rotation, bone 

grafting for extensive bone loss and stable fixation that allows for early mobilization [3]. There 

are different surgical options available: Antegrade nailing, retrograde nailing, blade-plate 

fixation, isolated screw fixation, locked plating, and as a part of damage control orthopedics, 

external fixator use. External fixation with devices such as the hybrid external fixator and the 

Ilizarov external fixator are excellent for treating comminuted fractures associated with bone 

loss. In addition to maintaining reduction whilst awaiting union, these devices can also be used 

to lengthen the bone. However, pin tract infections and joint contractures are common 

complications of these techniques. A proper understanding of the vascularity of tissue and the 

biology of bone is necessary for locking plate fixation [4]. For better stability in the 

osteoporotic bone multiple fixed angled screws were used to fix the locking plate. Multi 

articular fragments of the distal femur can be fixed by using more than one distal screw in this 

implant [4, 5]. Locking compression plates reduce varus collapse, which is encountered with the 

use of traditional plates [6, 7].  
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Oval shaped holes of the locking plate provides good 

compression to the bone while applying locking screws. LCP 

has more advantage than compression and bridge plating. 

This preserves periosteal vessels and reduce soft tissue 

damage. Therefore it acts like an internal fixator [8]. 

 

Materials and Methods 

This prospective study was conducted in patients fulfilling 

inclusion criteria treated for distal femoral fractures with 

locking compression plate in the department of orthopedics 

from July 2019 to February 2021 at Dr BR Ambedkar 

Medical College and Hospital with follow-up period of six 

months after obtaining patients consent. 

 

Inclusion criteria 

 Patients aged 18 years and above and of either sex. 

 Patients with distal femur fractures as determined by 

clinical examination and diagnostic imaging (X-rays/CT if 

needed) done. 

 Patients presenting with lower end femur fractures with or 

without osteoporotic changes are included in this study. 

 Closed and open (type I & 2) distal femur fractures. 

 

Exclusion criteria 

 Patients below 18 years of age and open physis. 

 Fracture more than 4 weeks old. 

 Open (type III) distal femur fractures. 

 Pre-existing local infection/ deformity. 

 Patients are managed conservatively for other medical 

illness. 

 Fracture lower end femur with neurovascular compromise 

or knee joint dislocations. 

 Patients lost in Follow-up & noncompliance patients. 

 

The patients were initially assessed in the emergency, Once 

other injuries were ruled out and the patients was 

hemodynamically stable, the injured limb was immobilized 

and an x-ray of the affected limb, distal femur with the knee 

joint AP & Lateral views were taken & fracture pattern 

classified according to AO classification. 

 

Surgical Technique 

Patient was placed in a supine position on the radiolucent 

operation table under spinal anesthesia with a rolled sheet 

under the knee joint. Tourniquet was applied to obtain a 

bloodless field for surgery. A direct lateral incision was used 

in all the cases under image intensifier guidance. The 

submuscular layer was split along its direction, using a 

periosteal elevator, the bone cleared from its soft tissue. The 

fracture was reduced by traction and manipulation under 

image intensifier guidance. K-wires were used to hold the 

intercondylar fragments in alignment, the K-wires were 

placed in such a manner that it would not hamper the plate 

placement. Appropriate length plate placed under image 

intensifier guidance and temporarily fixed using K-wires, 

compression screw placed to approximate the plate to the 

bone. Distal locking cancellous screws placed and proximal 

locking was done with minimal invasive technique. 

Tourniquet deflated, haemostasis achieved, drain placed, 

wound closed in layers sterile dressing done.  

Post operatively, the patient limb was elevated and advised 

for ankle pump after recovering from anaesthesia. Intravenous 

antibiotics was administered for 3 days followed by 5 days of 

oral antibiotics, the drain was removed after 24 hours, knee 

mobilization started from day 2, suture removal was done on 

14th day, the patients were kept non weight bearing for 6-8 

weeks. 

Follow-up was taken at 2 weeks, 6 weeks, 12 weeks, and 6 

months to assess the functional and radiological outcome. The 

radiological outcome was checked using X-rays in AP and 

lateral views. Oxford Knee Score was used to assess the 

functional outcome. It is a questionnaire consisting of 12 

questions assessing the functional status of the patient. The 

maximum score given is 48. Score of >41 is excellent; 34–40 

is good functional status; 27–33 is fair; and score of <27 is 

considered poor functional result. 

 

Results  

In our study of 20 cases the patients aged between 21 to 76 

years, majority of the patients 80% (15 out of 20) were in the 

age group 21 to 40 years age group with mean age of 48.5. 

In our study majority 85% (17 out of 20) was due to trauma 

road traffic accident, 3 had trivial trauma due to fall and 3 had 

open wound (gustillo-anderson type 1-2. gustillo-anderson 

type 2-1). All the fractures were classified according to AO 

classification. 

The radiological union time was assessed by getting X-rays 

on the follow-up visits. 18 of 20 cases (90%) showed a 

radiological union at 3 months’ follow-up. 2 cases (10%) had 

radiological union at 6 months (24 weeks) of follow-up. 

  
Table 1: Radiological union in weeks 

 

Duration in weeks Number of cases (%) 

≤12 weeks 18 (90) 

12–24 weeks 2 (10) 

Total 20 (100) 

 

The mean knee range of motion was 113.75°, with 1 patient 

showing 10° of extension loss. Flexion of at least 110° was 

considered satisfactory, and 1 case had an unsatisfactory knee 

range of motion. 

 
Table 2: Range of motion at the end of follow-up 

 

Range of motion Number of cases (%) 

Up to 100 1 (5) 

100–120 9 (45) 

120–140 10 (50) 

Total 20 (100) 

 

The mean Oxford Knee Score is 40.6. The Oxford Knee Score 

is a functional knee score of consisting of 12 questions. Total 

score is taken as 48. In the present study, 85% of cases that is 

17 of 20 cases had a score of more than 41, 2 cases that is, 

10% had a score between 34 and 40, and only 1 had a score 

between 27 and 33. Grading is done according to the score. It 

is designated as follows: Excellent - more than 41, good - 34–

40, fair - 27–33, and poor - <27. In the present study, 17 

cases, i.e., 85% showed excellent functional outcomes, while 

2 cases showed good and 1 case had a fair outcome. There 

was no case with a poor functional outcome. 

 
Table 3: Grading according to the Oxford Knee Score at end of the 

follow-up 
 

Grading Number of cases (%) 

Excellent 17 (85) 

Good 2 (10) 

Fair 1 (5) 

Poor 0 (0) 

Total 20 (100) 
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Of a total of 20 cases in the present study, 3 cases had 

complications. There were no cases of any deep infection, 

malunion, or skin necrosis. 1 case had superficial infection, 2 

had delayed union, i.e., union seen at 24 weeks of follow-up, 

1 had knee stiffness that is 5%, and 2 cases had extension lag 

of 20° and 10°, respectively (6.67%). [Tables 1-3]. 

 

  
 

  
 

Fig 1: Pre Op & Post Op x-ray 

 

Discussion 

In the present study, the most common mode of injury was 

road traffic accidents (85%) in young people & remaining 

(15%) was because of falls from height or domestic falls in 

the elderly. These are similar in the series of Ravi M Nayak et 

al, where 77.41% cases were brought to the hospital due to 

road traffic accidents & 19.24% were due to falls and 10.04% 

were because of assault [9]. 

In a study on biomechanical testing of the LCP by Ahmad M 

et al.,[10] it was stated by increasing the distance from 2 to 6 

mm both torsional rigidity and axial stiffness decreased by as 

much as 10–15%. It was found that increasing the distance 

between the plate and the bone significantly affected the 

construct stability. It was concluded that LCP behaved in a 

mechanically similar manner when fixed either flush to the 

bone or at 2 mm from the bone. However, when the LCP is 

fixed at a distance of 5 mm from the bone, both axial stiffness 

and torsional rigidity are decreased significantly. In the 

present study, the majority of the patients (90%) showed a 

radiological union at 12 weeks of follow-up and delayed 

union seen in 2 cases that is union seen at 24 weeks’ follow-

up, which matched the study done by Kanabar et al. of 12.5 

weeks. The callus formation was assessed in both lateral and 

AP radiographs [11]. 

The mean range of motion in the present study was 113.750 

with more than 80% patients having knee range of motion 

more than 1100. In the present study, ROM of the affected 

knee was > 1200 in 10 (50%) cases, 100-1200 in 9 (45%) 

cases and <1000 in 1 (5%) cases. Other workers had Similar 

results in their studies like Ej Yeap et al., observed that mean 

range of motion was 107.70 (range 400-1400) [12]. In a study 

done by Pushkar and Bhan [13]. it was stated that normal knee 

flexion is 140°. Laubethal et al. have demonstrated that 

average motion required for: Normal - 93°, sitting - 100°, and 

squatting - 117°. 

The functional outcome in this study was assessed using the 

Oxford Knee Scoring system. The mean score in this study 

was 40.6. Ganesh et al. [14]. in their study of LISS in treatment 

of distal femur fractures showed 8% good and 92% excellent 

result using the Oxford Knee score. In our study, there 

excellent result was seen in 85% of cases, while 10% had 

good results. 

Philips et al. [15] stated that the possible disadvantages of the 

use of the LISS fixator for distal femoral fractures include 

reduction difficulties of the metaphyseal-diaphyseal 

component of the fracture and accurate fixator placement. In 

addition, its use is technically demanding because fracture 

reduction and fixation must be obtained and performed 

simultaneously. In the present study, there were 2 cases of 

superficial bacterial infection, 2 cases of delayed union where 

delayed union was seen at around 24 weeks and 2 had 

extensor lag of 10 degree.  
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