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 Stress Fracture of the Lateral Femoral Condyle after
Total Knee Arthroplasty

Abstract
Background: This is to assess one of the rare complications after total knee replacement and to assess risk factors of failure.
 
Methods: 11 patients with varus knee and an average age of 67 years underwent TKA between 2005 and 2013. All 
patients returned with a sudden sharp knee pain, disability to walk and significant decrease in ROM about 4 to 8 weeks 
after surgery. Radiographic examination revealed a lateral femoral condylar stress fracture.

Results: After analyzing the images, we found common characteristics among all patients, which might be attributable 
to the later fracture including varus deformity>25, femoral component lateralization, and valgus correction. 

Conclusion: Surgeons should be aware of the risk factors to consider before, during, and after surgery.  
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Introduction

Various complications of total knee arthroplasty 
(TKA) including infection, periprosthetic fractures, 
stress fractures, implant failure, loosening of 

implants, and dislocation are becoming more widely 
recognized as the number of reported patients and the 
length of follow-up increases (1-3). Stress fracture of the 
distal femur – fractures above the femoral component – is 
an uncommon but one of the challenging complications that 
may happen following a TKA (4). Fractures of the femur 
in the presence of a total knee arthroplasty may occur 
intraoperatively or postoperatively. Management of these 
fractures is often challenging because of a variety of factors, 
including those related to the fracture itself, and the quality 
of the bone, prosthesis, and patient. Most postoperative 
fractures result from acute trauma, but stress fractures 
without any trauma are also encountered (5-7).

Stress fractures represent a fatigue failure of bone, 
occurring with a spectrum of severity of structural 
injury, and healing potential varies by location (8). There 
is no comprehensive classification system for stress 
fractures incorporating both clinical and radiographic 
characteristics of the injury that is applicable to all bones. 
Stress fracture can begin as an increased number or size 

of micro cracks. These micro cracks can coalesce or 
propagate to create a frank fracture line (8-10).

 The incidence of stress fracture is increasing due to 
several factors including longer life expectancy, greater 
activity levels, and higher rate of revision arthroplasty,. 
What is important is understanding that stress fracture 
occur in regions of stress concentration adjacent to the 
femoral component and that the presence of the prosthesis 
has a significant effect on fracture treatment (11-14).

Patients and Methods
We reviewed the clinical and radiographic records 

of 11 patients including 9 women and 2 men with an 
average age of 67 years after sustaining a lateral femoral 
condyle stress fracture following TKA between 2005 and 
2013. All of them had radiographic signs of osteopenia 
of lateral femoral condyle with varus deformity of > 25 
degrees before surgery. Mean preoperative IKDC score 
was 43 (range, 32 to 53), which was improved to 75 
(range, 69 to 81) at the latest follow up. Eight patients 
were overweight (BMI>35). Knee alignment was neuter 
in 8 patients while 2-4 degrees of valgus alignment 
was achieved in 3 patients. All patients returned with a 
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The patient underwent a revision arthroplasty using 
a stemmed femoral component retaining the tibial 
component polyethylene [Figure 3].

Case 2
A 73-year-old woman, BMI=35, varus deformity of 

30°, and stiffness in the left knee underwent primary 
TKA. She returned with lateral femoral condyle fracture 
after 8 weeks, and underwent a revision arthroplasty 
using. stemmed femoral and tibial components, 
constrained polyethylene and TM metaphysial femoral 
cone [Figures 4; 5].

Case 3
A 60-year-old woman, BMI=39, varus deformity of 

25° with thrust on weight bearing underwent primary 
TKA [Figure 6]. She returned with lateral femoral 
condyle fracture after 8 weeks, and underwent a 
revision arthroplasty using. stemmed femoral and 
tibial components, constrained polyethylene and TM 

sudden sharp knee pain, inability to walk, and significant 
decrease in rage of motion 4-8 weeks after the index 
surgery. Radiographic examination revealed a lateral 
femoral condyle stress fracture. We observed 3 types of 
fracture patterns. Type I had mild valgus alignment with 
no obvious lateral condyle displacement (case I), type II 
had obvious lateral condyle displacement with severe 
valgus alignment (case II), and type III had a bicondylar 
fracture (case III).

All patients had been candidate for revision TKA using 
constrained prostheses (NexGen Legacy Constrained 
Condylar Knee, Zimmer Inc., Warsaw, Indiana). 
Postoperative follow-up ranged from 27 to 39 months 
(mean, 32 months).

Case 1
A 68-year-old woman, BMI=23, with 27° of varus 

deformity in the right knee and thrust on weight bearing 
underwent primary TKA [Figure 1]. Patient returned 
after 4 weeks with a sharp knee pain and inability to 
walk. Clinical examination of the collateral ligaments 
was unremarkable but severe lateral femoral condylar 
fracture was observed in radiographs [Figure 2]. 

Figure 1. Post operative radiographs after a primary TKA.

Figure 2. Post operative radiographs 4 weeks after primary TKA. 
Condylar fracture is notable on the lateral side of the femur.

Figure 3. Postoperative radiographs after revision arthroplasty.

Figure 4. Post operative radiographs 8 weeks after primary TKA. 
Lateral femoral condylar stress fracture is notable.
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FRACTURE NON-UNIONS AND COMPUTED TOMOGRAPHY

Figure 5. Post operative radiographs after revision arthroplasty.

metaphysial femoral cone [Figures 7; 8]. 

Figure 6. A 60-year-old female with 25 degrees of of left knee varus 
deformity and thrust.

Figure 7. Lateral and anteroposterior  views showing bicondylar 
femoral stress fracture 8 weeks after primary TKA.

Figure 8. Post operative radiographs after revision arthroplasty 
using a constrained  prosthesis and metaphysial cone.

Discussion 
In our patients, we found common characteristics 

including varus deformity of greater than 25 degrees, 
gait with varus thrust, BMI>35, excessive lateralization 
of the femoral component, excessive alignment 
correction to reach normal to mild valgus alignment, 
and localized osteopenia of lateral femoral condyle in 
the pre-operative radiographs. 

Varus deformity along with lateral thrust unloads 
the lateral compartment of the knee resulting in 
osteopenia of the lateral femoral condyle over 
the years. By correction or over-correction of the 
deformity, loads are transferred to the osteopenic 
lateral femoral condyle immediately after surgery. 
Reynolds noted that alignment in the coronal plane 
is an important biomechanical factor in the etiology 
and healing of these stress fractures (15). Osteopenia 
results in lower fatigue strength of the bone and 
stiffness of the adjacent bone due to arthritis, which 
are undoubtedly important etiologic factors (16,17).

Improvements in quality of life and life expectancy 
have resulted in substantial increase in the rate of 
total knee arthroplasty (TKA) and thus the likelihood 
of postoperative complications. Orthopedic surgeons 
should be aware of possible challenging risks of 
lateral femoral condyle stress fracture after TKA 
(18). Pre-operative awareness of the risk factors 
might be preventive over the rehabilitation period. 
For this reason, we recommend embedding femoral 
prosthesis as medial as possible while avoiding 
patellar maltracking, utilizing femoral stem extension 
for additional fixation, controlled weight bearing after 
surgery, retaining 3 to 5 degrees of varus alignment, 
and impaction of various types of bone grafts in the 
lateral femoral condyle. Our data is limited to few 
numbers of patients that does not allow drawing a 
definite conclusion.  However, future studies can be 
designed in the light of current findings. 
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