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Outline

 Epidemiology/Pathology of Arthrofibrosis

 Treatments

 To Hinge or not to Hinge
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Definition of  arthrofibrosis
Subjective and individualized

 Functionally Limiting Stiffness that is significantly worse 
than prior to surgery

 ROM needs for flexion
- Level walking – 65 degrees
- Reciprocal Stair climbing – 83 degrees
- Reciprocal stair descent – 100 degrees
- Sit in a chair without hands – 93 degrees
- Tie shoes while seated – 106 degrees

 Lack of extension - variable problem depending on patient but 
flexion contracture >5 degrees associated with gait changes 
and pain/functional limitations

 Incidence 1.3-6.9%

Chalmers, Et al, A Comprehensive Approach to Stiffness in Total Knee Arthroplasty 
The Journal of Arthroplasty 40 (2025) S59eS65 
Fitzsimmons, et al, How to Treat the Stiff Total Knee Arthroplasty?, Clin Orthop Relat Res (2010) 468:1096–1106

Dependent 
on height!!!!
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Risk Factors/Epidemiology

• Genetic predisposition related to the tendency to create extracellular 
matrix proteins

• Abnormal response to tissue trauma of surgery
• Fibroblast cascade, imbalance of matrix synhesis and degradation and 

reduced MMPs, increased TGF – β1 changes in IL-6 and TNF – ⍺
Pathology

• Preop stiffness, Patella Baja, Prior surgery, Post-traumatic OA, history 
of MUA/stiffness in contralateral knee, opioid dependence, pain 
syndromes, catastrophizing/low resiliencePatient

• Malrotation of components, oversized components, improper tibial slope, 
imbalance, paradoxical instability, patellofemoral over-stuffingSurgery
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Reducing Incidence in Primary TKA

 Optimization – BMI, smoking, 
Diabetes, Expectations, Preop 
exercise and strengthening, 
Preop counseling

 Surgery/Early Postop
- Multimodal pain control
- Appropriate PT –aggressive?
- NSAIDs, Steroids – strong support
- Extended TXA – RCT for ROM, 

underpowered for MUA?
 Postop early motion

- Home stationary bike?
- CPM? 

-No difference in Pain and 
Function and ultimate motion
-RR 0.34 for MUA

Chalmers, et al, A Comprehensive Approach to 
Stiffness in Total Knee Arthroplasty, JOA 2025
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Managing Expectations
Cannot Emphasize This Enough!

80 F, Wheelchair bound 
with colostomy
-ROM 40-90

57 M, Active Tech Exec
-ROM 5-130
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Medications

 Truven database study of 101,366 patients
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Medications
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Treatments - MUA
 Incidence as high as 10% in registry studies
 Gold standard

- ROM less than 90 at 6-8 weeks depending on preop motion
- Within 3 months >> outcomes than late MUA
- Repeat MUA –limited evidence

 Adjunct medications/injections
- Limited evidence, most practitioners use

Fitzsimmons, et al, How to Treat the Stiff Total Knee Arthroplasty?, Clin Orthop Relat Res (2010) 
468:1096–1106
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Treatments – Arthroscopic LOA

 Retrospective, 103 patients
 Flexion improved 51, 

Extension improved 8.9

Fitzsimmons, et al, How to Treat the Stiff Total Knee Arthroplasty?, Clin Orthop Relat Res (2010) 
468:1096–1106
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Treatments – Open LOA/Liner change
 Indications

- Well positioned/sized components
- Patient had reasonable motion prior to surgery
- Limited Gains in Severe AF

Fitzsimmons, et al, How to Treat the Stiff Total Knee Arthroplasty?, Clin Orthop Relat Res (2010) 
468:1096–1106
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Treatments – LOA/Liner Change

 Retrospective, 129 patients, 91 Liner change, 38 revision
 Revision performed if components determined to be mal-

positioned, No hinges
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Treatments - Revision
 Improvements but with cautious expectations
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Treatments - Revision

 Revision to Semi-Constrained
 Pros

- Preserve collaterals
- Lower rate of loosening
- Bone Preserving

 Cons
- TTO in severe AF, limits postop 

motion
- Need to balance gaps

 Revision to Hinge
 Pros

- Exposure – avoid TTO
- Extensive scar tissue 

debridement
- Avoid collateral flexion-

extension mismatch 
contributions to stiffness

 Cons
- Loss of Bone Stock
- Loosening
- DFR is salvage?
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Treatments - Hinge

 Retrospective, Severe (<70 degrees flexion) versus non-severe AF
 52 patients, 32 severe (avg motion 50), 20 non-severe (avg motion 84)
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Treatments - Hinge

 Retrospective, 60 consecutive patients (Median flexion 
contracture 20, median flexion 70, median arc 50)

 800 centigray of radiation immediately prior to surgery
 Average gain in arc of 60 degrees
 Mean extension 0, mean flexion 110



Presentation Title19

Treatment - Hinge

 Retrospective, 41 patients, avg FU 3.6 years
 Average flexion improvement of 25 and Extension of 10
 4 Reoperations, all for stiffness 
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Treatment - Hinge

Hinges
-Reasonable evidence for providing better motion
-Unclear if this leads to improved satisfaction
-Possible higher long term risks?
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Algorithm – Primary TKA
Index Surgery

Multi-modal pain protocol
Gentle PT 
Swelling control

4 week check

ROM <5 - >90

3 Month FU
Instructions to let us 
know ROM at 8 weeks

ROM >5 - <90

2 week Check

ROM >5 - <90

Discuss MUA
2 week Check

ROM >5 - <90

MUA
-Steroid and RECK injection
-Control Inflammation
-Maximize Therapy

Repeat FU Algorithm
-Consider 2nd MUA

1 Year FU

ROM >5 - <90

Revision Surgery Algorithm
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Algorithm – Revision TKA
Index Visit
Good X-rays
Rigorous infection workup
+/- CT scan

Expectation 
Management

2-4 week FU
Expectation 
Management

Components OK

ROM=Preop
Flexion Ctr < 5 No Surgery

Components 
Malpositoned/
Oversized

Flexion Contracture >30

~CCK

ROM <5 - >90

Consider LOA/Liner change
Consider CCK

ROM >5 - <90

Revise

ROM  >70 ROM  <70

Hinge

~Revise

Hinge

HO = Radiation
CPM
Early MUA
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Caveat – Psychology and Patient Choice
Huge Role in Satisfaction and Perceived Outcomes

 When it’s your patient?
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Conclusions

 Arthrofibrosis remains a debilitating and challenging problem

 Prevention is critical

 Appropriate trend towards hinged revisions to improve motion

 Future directions – RCTs for adjuncts (medications, radiation)
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Thank you!
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