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Abstract 

Background: Fixed flexion deformity (FFD) is a common manifestation of knee osteoarthritis (OA) that 

significantly impacts patients' functional abilities and quality of life. Surgical correction of FFD during total knee 

arthroplasty (TKA) aims to restore joint alignment and improve range of motion. However, a comprehensive 

understanding of the outcomes and factors influencing the success of this procedure is essential. Objectives: This 

review article aims to provide a comprehensive overview of the results of surgical correction of FFD during TKA in 

patients with knee OA. It examines the surgical techniques used, evaluates functional outcomes, pain relief, and range 

of motion improvements, and assesses the reported rates of complications. Additionally, the durability of the correction 

and its impact on patient satisfaction and quality of life are explored. Factors influencing long-term success or failure of 

the procedure are identified. Conclusions: Surgical correction of FFD during TKA has shown promising results in terms 

of functional improvements, pain relief, and range of motion. Patients experience enhanced functional abilities and 

improved quality of life following surgery. While complications can occur, meticulous surgical techniques, proper 

patient selection, and adherence to best practices can help minimize their occurrence. Factors such as surgical 

technique, patient compliance with rehabilitation, implant selection, and patient-specific characteristics influence the 

long-term success of the procedure. 
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1. Introduction  

Knee osteoarthritis (OA) is a prevalent degenerative 

joint disease characterized by the progressive 

deterioration of the articular cartilage in the knee joint. 

It is a leading cause of chronic pain and disability, 

particularly among older adults. Knee OA can 

significantly impact a person's quality of life, limiting 

their mobility, causing pain, and affecting their ability 

to perform daily activities 
[1]

. 

 

 
 

Fig. (1) Osteoarthritis of the Knee 
[2]

. 
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Within the knee OA, fixed flexion deformity (FFD) 

represents a significant clinical challenge. FFD refers 

to a fixed and persistent flexion contracture of the knee 

joint, whereby the knee is unable to achieve full 

extension. This deformity is often accompanied by soft 

tissue contractures, ligament tightness, and structural 

changes in the joint 
[3]

. 

The significance of FFD in knee OA lies in its 

detrimental effects on functional outcomes, joint 

stability, and implant positioning during total knee 

arthroplasty (TKA). Patients with FFD experience 

difficulties in walking, climbing stairs, and performing 

basic movements, leading to a considerable impairment 

in their quality of life. Moreover, FFD can complicate 

the surgical procedure and affect the accuracy of 

component alignment and ligament balancing, 

potentially influencing the long-term success of TKA 
[4]

. 

The purpose of this review article is to explore the 

results and outcomes of surgical correction of FFD 

during TKA in patients with knee osteoarthritis. By 

examining the existing literature, we aim to provide a 

comprehensive analysis of the various surgical 

techniques employed, the preoperative assessment and 

patient selection criteria, the surgical outcomes, and the 

long-term follow-up data. Through this review, we 

seek to assess the effectiveness and impact of surgical 

correction of FFD on functional outcomes, pain relief, 

range of motion improvements, and patient satisfaction 
[5]

. 

Fixed flexion deformity (FFD) in knee osteoarthritis 

(OA) has multifactorial etiology and pathophysiology. 

The development of FFD is often a result of 

progressive degeneration and structural changes in the 

knee joint associated with OA. The underlying causes 

can include articular cartilage loss, osteophyte 

formation, synovial inflammation, ligamentous laxity, 

and muscular imbalance 
[6]

. 

In knee OA, the articular cartilage that cushions the 

joint surfaces gradually breaks down, leading to joint 

space narrowing and increased friction between the 

bones. As a protective mechanism, the body responds 

by producing osteophytes, which are bony outgrowths, 

in an attempt to stabilize the joint. These structural 

changes contribute to the development of FFD by 

altering the joint mechanics and placing abnormal 

stresses on the surrounding soft tissues 
[7]

. 

The clinical implications of FFD in knee OA are 

significant. Patients with FFD experience functional 

limitations that impact their daily activities and overall 

quality of life. The fixed flexion contracture of the 

knee makes it challenging to achieve full extension, 

leading to difficulties in walking, stair climbing, and 

standing from a seated position. The reduced range of 

motion and gait abnormalities can result in 

compensatory movements and muscle imbalances, 

further exacerbating the functional limitations 
[8]

. 

In addition to the functional limitations, FFD poses 

challenges during total knee arthroplasty (TKA), which 

is a surgical intervention commonly performed to 

alleviate pain and improve function in patients with 

knee OA. During TKA, the surgical correction of FFD 

becomes crucial for optimizing outcomes. The 

presence of FFD can affect the accuracy of component 

positioning, ligament balancing, and overall joint 

stability during the procedure. Failure to address FFD 

adequately may result in residual deformity, 

compromised implant alignment, altered joint 

mechanics, and potential postoperative complications 
[9]

. 

Surgical correction of FFD during TKA aims to restore 

the alignment and functionality of the knee joint. By 

releasing contractures, addressing ligamentous 

tightness, and utilizing various surgical techniques, the 

goal is to achieve full extension and correct the flexion 

deformity. Surgical correction not only helps improve 

functional outcomes but also facilitates the proper 

alignment and positioning of the implant components, 

allowing for optimal joint mechanics and long-term 

implant survivorship 
[10]

. 

 
Fig. (2) The three principal clinical features of varus arthritic deformity which needs to be noted during TKA (shown 

here using computer navigation screen shot images). Maximum varus deformity (using a varus stress at the knee joint in 

maximum extension) and maximum knee deformity in the sagittal plane (flexion) (a). Maximum correctability of varus 

deformity (using a valgus stress at the knee joint in maximum extension) (b). Maximum lateral soft-tissue laxity (using 

a varus stress at the knee joint in maximum extension) (c) 
[11]

. 
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Considering the clinical implications, functional 

limitations, and the impact on surgical outcomes, the 

importance of surgical correction of FFD during TKA 

cannot be overstated. Successful correction of FFD 

enables patients to regain a more natural gait, improved 

range of motion, and enhanced functional capabilities. 

By restoring proper knee alignment and mechanics, 

surgical correction of FFD during TKA contributes to 

better postoperative outcomes and patient satisfaction 
[12]

. 

2. Surgical Techniques for Correcting FFD: 

Surgical Techniques for Correcting Fixed Flexion 

Deformity (FFD) during Total Knee Arthroplasty 

(TKA): 

Several surgical techniques are employed for 

correcting FFD during TKA, including soft tissue 

releases, and navigation-assisted procedures. Each 

technique has its own rationale and reported outcomes 
[13]

. 

Surgical 

Technique 
Rationale 

Reported 

Outcomes 
Advantages Disadvantages 

Soft Tissue 

Releases 

Release or lengthen 

contracted/tight soft 

tissues 

Improved knee 

extension, reduced 

flexion contracture 

Relatively simple, 

less invasive 

approach 

Excessive release can lead to 

instability or weakening of soft 

tissues 

Navigation-

Assisted 

Procedures 

Use of computer 

navigation systems 

for enhanced 

precision 

Improved 

alignment, optimal 

component 

positioning 

Improved 

accuracy, indirect 

correction of FFD 

Longer operative times, 

specialized equipment, increased 

costs 

Additional 

bone from 

distal femur 

removal 

Enlarges the 

narrowed extension 

gap, improves knee 

alignment 

Improved knee 

alignment, 

correction of flexion 

deformity 

Addresses soft 

tissue contractures, 

improves knee 

alignment 

Excessive distal femoral resection 

may result in joint line elevation, 

compromise knee stability, 

posterior tension band effect, 

compromise Varus valgus 

stability due to longer collateral 

ligaments 

A. Soft Tissue Releases: 

Soft tissue releases involve the release or lengthening 

of contracted or tight structures around the knee joint. 

The common soft tissue releases performed for FFD 

correction include quadriceps tendon release, 

hamstring release, and posterior capsular release 
[14]

. 

The rationale behind soft tissue releases is to relieve 

the tension in the contracted soft tissues, allowing for 

improved knee extension. Quadriceps tendon release 

involves the release of the tight quadriceps tendon or 

patellar tendon, which can limit full knee extension. 

Hamstring release addresses the tightness of the 

hamstring muscles, which can contribute to flexion 

contracture. Posterior capsular release targets the tight 

posterior capsule, enabling better extension 
[15]

. 

Soft tissue releases have shown promising outcomes in 

terms of improving knee extension and reducing 

flexion contracture. However, excessive release can 

lead to instability or weakening of the soft tissues, 

requiring careful consideration and surgical planning 
[16]

. 

B. Navigation-Assisted Procedures: 

Navigation-assisted procedures involve the use of 

computer navigation systems to enhance the precision 

and accuracy of TKA. These systems provide real-time 

feedback on limb alignment, implant positioning, and 

soft tissue balance 
[17]

. 

 

Fig. (3) Computer assisted navigation in total knee and hip gives improved surgical outcomes 
[18]

. 
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The rationale behind navigation-assisted procedures is 

to achieve optimal component alignment and balance 

the soft tissues, which can indirectly correct FFD. By 

accurately assessing the joint mechanics and making 

necessary adjustments intraoperatively, navigation 

systems help in achieving better postoperative 

outcomes 
[19]

. 

Navigation-assisted procedures have shown potential in 

improving overall alignment and reducing deformities, 

including FFD. However, the use of navigation systems 

may increase operative time, require specialized 

equipment, and have a steeper learning curve for 

surgeons 
[20]

. 

C. Additional bone from the distal femur removal: 

Another technique employed for correcting flexion 

deformity during total knee arthroplasty (TKA) 

involves the removal of additional bone from the distal 

femur 
[21]

. This approach aims to enlarge the narrowed 

extension gap and improve knee alignment. It is 

typically utilized following posterior capsule release 

and posterior osteophyte excision, as these steps help 

address soft tissue contractures that contribute to the 

flexion deformity. The removal of additional distal 

femur to correct flexion deformity is generally 

performed after addressing the soft tissue constraints 

and considering the overall alignment of the knee 
[22]

. 

Excessive distal femoral resection may result in joint 

line elevation, which can have implications for overall 

knee function and stability. Additionally, when 

employing this technique, it is essential to strike a 

balance between achieving extension and preserving 

proper Varus valgus stability. Excessive distal femoral 

resection can lead to a posterior tension band effect, 

which may result in slight flexion of the knee joint. 

This can compromise the knee's ability to maintain 

optimal Varus valgus stability, as the collateral 

ligaments may become relatively longer compared to 

the posterior soft tissue restraints 
[23]

. 

Advantages and Disadvantages: 

Soft tissue releases offer a relatively simple and less 

invasive approach for correcting FFD. They can be 

performed using standard surgical techniques without 

requiring additional equipment. However, excessive 

release can lead to instability or weakening of the soft 

tissues, requiring careful surgical planning 
[24]

. 

Navigation-assisted procedures offer improved 

accuracy in achieving proper alignment and soft tissue 

balance. They can help correct FFD indirectly by 

optimizing joint mechanics. However, they require 

specialized equipment, longer operative times, and 

increased costs 
[25]

. 

The selection of the surgical technique depends on 

various factors, including the severity of FFD, patient-

specific characteristics, surgeon expertise, and 

available resources. The decision should be based on a 

comprehensive evaluation of the patient and careful 

consideration of the potential benefits and risks 

associated with each technique 
[26]

. 

3. Preoperative Assessment and Patient Selection 

for Surgical Correction of Fixed Flexion 

Deformity (FFD): 

The preoperative assessment plays a crucial role in 

identifying patients with fixed flexion deformity (FFD) 

who would benefit from surgical correction during total 

knee arthroplasty (TKA). It helps determine the 

severity of FFD, evaluate its impact on functional 

outcomes, and identify any specific considerations for 

patient selection. Let's delve into the importance of 

preoperative evaluation, the parameters used to assess 

FFD severity, and the considerations in patient 

selection 
[5]

: 

a) Importance of Preoperative Evaluation: 

Preoperative evaluation is essential for several reasons 
[27]

: 

 Identification of FFD: Preoperative assessment 

allows for the identification of patients with FFD, 

confirming the presence and severity of the 

deformity. This helps in determining the need for 

surgical correction during TKA. 

 Functional Impact Assessment: Evaluation of the 

functional limitations caused by FFD provides 

insights into the patient's quality of life and the 

potential benefits of surgical correction. It helps 

set realistic expectations and guides treatment 

planning. 

 Optimal Surgical Planning: Preoperative 

assessment helps the surgeon choose the most 

appropriate surgical technique, considering the 

severity of FFD and any associated factors that 

may affect the surgical approach. 

 Patient Counseling: The preoperative evaluation 

provides an opportunity for the surgeon to educate 

the patient about FFD, discuss the potential 

benefits and risks of surgical correction, and 

address any concerns or questions. 

b) Clinical and Radiographic Parameters for FFD 

Severity Assessment: 

The assessment of FFD severity involves both clinical 

and radiographic parameters. The following parameters 

are commonly used 
[28]

: 

Goniometric Measurement:  

Clinical evaluation includes goniometric measurement 

of knee flexion contracture, which quantifies the 

degree of FFD. It provides a baseline measurement and 

helps track the progress postoperatively 
[29]

. 

Range of Motion: 

Evaluating the patient's range of motion helps assess 

the functional impact of FFD. It includes measuring the 

ability to achieve full extension, as well as the 

limitations in flexion 
[30]

. 

Radiographic Analysis:  

Radiographic evaluation, such as X-rays and/or 

computed tomography (CT) scans, aids in assessing the 

bony deformities associated with FFD. It helps 

determine the presence of osteophytes, joint space 

narrowing, and any alignment abnormalities 
[31]

. 

Additional Assessments:  
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Additional assessments, such as evaluating the 

presence of ligamentous laxity, joint stability, and the 

overall condition of the knee joint, may be performed 

to guide treatment planning and determine the need for 

adjunctive procedures 
[32]

. 

Considerations in Patient Selection: 

Patient selection for surgical correction of FFD 

requires careful consideration of several factors: The 

severity of FFD and its impact on the patient's daily 

activities and quality of life are important 

considerations. Surgical correction may be more 

beneficial for patients with significant functional 

limitations. Assessing joint stability is crucial. Patients 

with significant ligamentous laxity or instability may 

require additional procedures, such as collateral 

ligament reconstruction or augmentation, in addition to 

FFD correction. Evaluating the overall condition of the 

knee joint, including the presence of significant bone 

loss, malalignment, or previous surgeries, helps 

determine the feasibility of FFD correction during 

TKA. Understanding the patient's expectations, goals, 

and ability to adhere to postoperative rehabilitation is 

essential. Patient compliance with postoperative 

rehabilitation plays a crucial role in achieving optimal 

outcomes 
[5]

. 

4. Surgical Outcomes and Complications of Fixed 

Flexion Deformity (FFD) Correction during 

Total Knee Arthroplasty (TKA): 

Numerous studies have investigated the surgical 

correction of FFD during TKA, aiming to assess 

functional outcomes, pain relief, range of motion 

improvements, and the rates of complications 

associated with the procedure 
[9]

.  

Functional Outcomes and Pain Relief: 

Studies evaluating functional outcomes following 

surgical correction of FFD during TKA have reported 

significant improvements in various parameters 
[4]

: 

Improved Range of Motion:  

Surgical correction of FFD has consistently shown 

improvements in achieving full extension and 

increasing knee flexion. Studies have reported 

increases in range of motion, allowing patients to 

perform activities with greater ease 
[33]

. 

Enhanced Functional Abilities: 

Surgical correction has been associated with improved 

functional outcomes, such as walking ability, stair 

climbing, and activities of daily living. Patients 

experience reduced functional limitations, increased 

independence, and improved quality of life 
[34]

. 

Pain Relief:  

Surgical correction of FFD during TKA has 

demonstrated substantial pain relief. Patients 

experience a significant reduction in knee pain, 

allowing them to engage in daily activities and physical 

exercise with less discomfort 
[12]

. 

Range of Motion Improvements: 

Surgical correction of FFD has consistently shown 

improvements in range of motion, including achieving 

full extension and increasing knee flexion. Studies 

have reported postoperative increases in the range of 

motion, allowing patients to achieve near-normal or 

even better than normal joint motion 
[9]

. 

Complications: 

While surgical correction of FFD during TKA has 

generally shown favorable outcomes, it is important to 

consider the reported rates of complications associated 

with the procedure 
[35]

.  

a. Wound Problems:  
Incidence of wound complications, such as infection, 

wound dehiscence, or delayed wound healing, can 

occur following surgery. However, with proper 

surgical techniques, meticulous wound closure, and 

adherence to infection prevention protocols, the rates 

of wound complications can be minimized 
[36]

. 

b. Instability:  
Postoperative knee instability can be a concern after 

FFD correction. Factors such as inadequate soft tissue 

balancing, ligamentous laxity, or implant-related issues 

may contribute to instability. However, careful 

intraoperative assessment and appropriate surgical 

techniques can help optimize stability and reduce the 

risk of instability-related complications 
[37]

. 

c. Implant-related Issues:  
Complications related to the implant, such as 

component malalignment, dislocation, or loosening, 

may occur. Proper surgical technique, accurate implant 

positioning, and meticulous attention to detail can help 

mitigate the risk of these complications 
[13]

. 

5. Long-term Follow-up of Surgical Correction of 

Fixed Flexion Deformity (FFD) during Total 

Knee Arthroplasty (TKA): 

Long-term follow-up studies are essential to assess the 

durability of surgical correction of FFD during TKA 

and evaluate the impact on patient satisfaction and 

quality of life 
[9]

.  

Durability of Correction: 

Long-term studies have shown favorable outcomes 

regarding the durability of FFD correction after TKA. 

These studies indicate that surgical correction of FFD 

can lead to sustained improvement in range of motion 

and alignment over extended periods. Patients often 

maintain the corrected alignment and enjoy long-term 

functional benefits, including improved mobility and 

reduced pain 
[12]

. 

Patient Satisfaction and Quality of Life: 

Long-term studies consistently report high levels of 

patient satisfaction following surgical correction of 

FFD during TKA. Patients typically experience 

significant improvements in pain relief, functional 

abilities, and quality of life. They report increased 

participation in daily activities, sports, and recreational 

pursuits, leading to enhanced overall satisfaction with 

the surgical outcome 
[38]

. 

Factors Influencing Long-term Success: 

Several factors may influence the long-term success or 

failure of the procedure: 

The use of proper surgical techniques, including 

precise soft tissue balancing, optimal implant 

positioning, and meticulous alignment, plays a crucial 

role in achieving long-term success. Accurate 
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component alignment and balancing contribute to the 

durability of the correction and overall joint stability. 

Postoperative rehabilitation is vital for long-term 

success. Patients must actively participate in 

rehabilitation programs, including exercises aimed at 

restoring range of motion and strengthening the 

surrounding muscles. Compliance with rehabilitation 

protocols greatly influences the functional outcomes 

and long-term success of the procedure. The choice of 

implant and its design characteristics can impact the 

long-term success of FFD correction during TKA. 

Implants with proven long-term survivorship and 

stability are preferred to minimize the risk of implant-

related complications such as loosening or wear. 

Individual patient factors, such as age, body mass 

index (BMI), comorbidities, and bone quality, can 

influence the long-term success of FFD correction. 

Patient characteristics should be carefully considered in 

the preoperative evaluation and surgical planning 

process 
[39]

. 

 

5.Conclusion 

Surgical correction of FFD during TKA has shown 

promising results in terms of functional improvements, 

pain relief, and range of motion. Patients experience 

enhanced functional abilities and improved quality of 

life following surgery. While complications can occur, 

meticulous surgical techniques, proper patient 

selection, and adherence to best practices can help 

minimize their occurrence. Factors such as surgical 

technique, patient compliance with rehabilitation, 

implant selection, and patient-specific characteristics 

influence the long-term success of the procedure. 

Long-term follow-up studies are necessary to further 

understand the longevity and potential late 

complications associated with FFD correction during 

TKA. 
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