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RISK FACTORS FOR TKA FAILURE

• Younger age

• Original diagnosis of post-traumatic osteoarthritis

• History of drug abuse

• Simultaneous bilateral TKA surgery

• Use of a constrained (CCK) implant

Pitta et al. J Arthroplasty 2018



MECHANISMS OF TKA FAILURE



SHORT TERM MECHANISMS OF TKA FAILURE
LITERATURE OVERVIEW

Fehring et al. CORR 2001
Hossain et al. CORR 2010
Bozic et al. CORR 2010
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Why knees fail?
In the past Sharkey et al, CORR 2002



Historically, polyethylene wear and its sequelae (osteolysis, 
late instability, aseptic loosening) were common causes for 

revision total knee arthroplasty (TKA)

1998

1992



POLYETHYLENE WEAR

• Less common than in the past:
• Polyethylene manufacturing has become more consistent

• Clearer understanding of importance of oxidation of polyethylene

• Overall 7%

• Mainly occurred more than 3 years postoperatively (18.5%)

Thiele et al.
Current Failure Mechanisms After Knee Arthroplasty Have Changed: 
Polyethylene Wear Is Less Common in Revision Surgery 
JBJS 2015

D.H. Le et al.
Current Modes of Failure in TKA: Infection, Instability, and Stiffness Predominate 
Clin Orthop Relat Res 2014



LONG TERM MECHANISMS OF TKA FAILURE

Schorer WC et al. J Arthroplasty 2011



Why knees fail?
Today 

Sharkey et al, JOA 2014

Niimimaki, CORR 2014

Schroer,  J Arthropl 2013

Dalury,  J Arthropl 2013



…THE TIME IS CHANGED

Thiele et al.
Current Failure Mechanisms After Knee 
Arthroplasty Have Changed: Polyethylene 
Wear Is Less Common in Revision Surgery 
JBJS 2015



Now Loosening, infection, instability, and 
stiffness represent the most common causes of 

early and late failure



ASEPTIC LOOSENING

ONE WORD TWO PROCESSES

• Implants that were not well-
fixed to bone from the time 
of surgery

• Most cases of early aseptic
loosening

• Represent a failure of 
fixation

• Implants that were once well-fixed to 
the bone and loosened over time

• Most cases of late aseptic loosening
(True aseptic loosening)

• Exact mechanism not completely
understood, multifactorial probably

• Available literature don’t stratify
reported patients on mechanism of 
aseptic loosening

Lombardi AV et al. BJJ 2014



ASEPTIC LOOSENING: ETIOLOGIES

Schorer WC et al. J Arthroplasty 2011



ASEPTIC LOOSENING: TIBIAL COMPONENT

Bert JM et al. AAOS Meeting 2000
Faris PM et al. JBJS 2003
Foran JRH et al. J Arthroplasty 2011

• Older implants exhibited high rates of tibial component 

failure

• Polycentric and geometric surface articulation

• Surface cement technique = higher loosening rate (Bert 

et al.)

• Cementing the undersurface of the tibial base but not the keel

• All polyehylene tibial components: up to 30% will

loosen at 10 years (Faris et al.)

• Implant design factors: Trays with shorter stems more 

likely to fail (Foran et al.)



Gioe TJ et al. COOR 2007
Parsch D et al. 2009

ASEPTIC LOOSENING: TIBIAL COMPONENT

• Improved implant designs reduced tibial
loosening rates:
• Addition of central fixation pig: reduced

loosening observed in various prosthesis

• Cementing tibial stems

• Metal backed tibial trays
• Even distribution of stress
• Improved long term survivorship: 97-

100% at 10 to 14 years

Wright J et alJBJS Am 1990



ASEPTIC LOOSENING: FEMORAL COMPONENT

1 King TV et al. CORR 1985
2 Whiteside LA CORR 1989



POSITIONING & LONGEVITY

Parratte-Pagnano, JBJS-A 2010

398 TKAs at Mayo

Similar results at 15 yrs

for coronal alignment

within 0+3° or outliers



3048 TKAs prospectively followed for 16 years

(80% Stat power fo malalign/hazard risk of failure: need 2000TKAs)

POSITIONING & LONGEVITY



HKA > 4° Varus

Coronal femur < 2.0° VL

Flexion femur >3°

Coronal tibia < 90°

Sagittal tibia <0° or >7°

Int. Rot. femur or tibia

Single surgeon, technique, implant

Worse outcome
for outliers

CT + Long-films in all!

Kim, Int Orthop, 2014

POSITIONING & LONGEVITY



PERIPROSTHETIC  INFECTION

Sharkey et al. Clin Ortho 2002
Lombardi et al. BJJ 2014



LABORATORY ASSESSMENT

Studies include: 

• Erythrocyte sedimentation rate 

• C-reactive protein

• Aspirate

Should be obtained in all patients presenting with pain or failure
following TKA as a screen for periprosthetic joint infection

J Parvizi et al 2011, Clin. Orthop Rel Research



WHY KNEES FAIL?
TODAY

✓ Aseptic loosening ( 31,2 %)

✓ Instability ( 18,7 %) 

✓ Infection ( 16,2 %)

✓ Polyethylene wear ( 10 % ) 

✓ Arthrofibrosis (6,9 %)

✓ Malalignment ( 6,6 % ) 



INSTABILITY AFTER TKA

• Extension instability

• Flexion instability
• (Midflexion Instability)

• Genu recurvatum

2008

Tibiofemoral instability can be classified into 3 
different patterns: 

•Extension instability

•Flexion instability
• (Midflexion Instability)

•Genu recurvatum

2008

Tibiofemoral instability can be classified into 3 
different patterns: 



• Flexion/extension gap mismatch

• Component malposition

• Isolated ligament insufficiency

• Extensor mechanism

insufficiency

• Component loosening

• Global instability

ETIOLOGY

Jun Song et al 2013, Journal of Arthroplasty



INSTABILITY

Vince KG et al. J Arthroplasty 2006



LATE INSTABILITY

Mulhall KJ et al. CORR 2006



MIDFLEXION INSTABILITY

Increased laxity at midrange of flexion despite
appropriate tension at full extension and 90 

degrees of flexion

1990



CLINICAL PRESENTATION

• Non specific findings: - recurrent effusions
- sense of knee instability without it

giving way (expecially in stand-to-sit
position, during stair climbing)

- soft tissue tenderness to palpation. 

No true diagnostic criteria for MFI exist

2019



Stiffness after TKA

• Frustating problem for both patient and surgeon

• Few patients with substantial limitation of ROM  are satisfied with their results

• Prevalence: 1.5-12%



A Contemporary Approach

• EXTRINSIC CAUSES
Outside of the knee: hip and spine problems

• INTRINSIC CAUSES
Within the knee itself: infection, loosening or failed ingrowth, surgical technique issues, 
implant issues

• PATIENT-SPECIFIC CAUSES
Abnormal inflammatory response, patient motivation, genetics

The stiff total knee Arthroplasty: A contemporary approach

Pagnano et al.



Results of Revision TKA for “Unexplained Stiffness”

• Modest gains in ROM and 
fucnction

• 17 – 30 degree improvment
in arc of motion

• Most Knees still can not flex
> 90 degrees

• Kim et al JBJS, 2004
• Mont et al CORR, 2006
• Keeney et al CORR, 2005
• Ries et al CORR, 2000
• Williams et al CORR, 1996
• Haidukewych et al J Arthroplasty, 2005
• Christenson et al J Arthroplasty, 2002



OSTEOLYSIS

1 Lachiewicz PF et al. JBJS Am 2004
2 Collier MB JBJS Am 2007
3 Collier MB JBJS Am 2005



PERIPROSTHETIC FRACTURES

Vessely MB et al. CORR 2006



AND…



JACOBS, JBJS-A 2001

Patch test

"Unexplained" pain

Metal hypersensitivity ?



1. «Components are too big»…

"Myths"

2.  Impression of malrotation on xrays

3.  Neuromas around the knee

4.  Tight PCL

5.  Soft tissue entrapment

6.  Most of the suspected allergies



THE X-FACTOR



Surgeon factor

cv

IB-I



Single surgeon series

Registry data

Hopley-Dalury J Arthropl, 2014

Registry vs single series



“The operating surgeon may prove to be a substantially influential

variable of overall TKA success than previously thought.” 

8604 TKAs

4 implants

6 surgeons



WRONG INDICATION

I’m worse now than
Before surgery!!!!!!



Patient selection
“Good looking” painful TKA Always ask for preop x-rays



THANK YOU



Templari M Luigia  ( esiti PTG dx piatto TMT)
Rev con LCCK, coni, augment , fresa ad alta velocita’



Sig. Zermani Daniele 70 yrs mobilizz PTG sx indicata LCCK / Vanguard 360



Sig. Zermani Daniele 70 yrs mobilizz PTG sx indicata LCCK / Vanguard 360



INGANGARO GENOVEFFA 77 YRS 
INSTABILITA'-MOBILIZZAZIONE
RHK



«Varus component alignment has been reported
to increase aseptic tibial component alignment
through medial tibial collapse»

POSITIONING & LONGEVITY



Tibiofemoral instability can be classified into 3 different patterns: 

▪ Flexion instability

▪ (Mid flexion instability??)

▪ Genu recurvatum

▪ Extension instability

INSTABILITY PATTERNS

Paratte and Pagnano 2008, Instructional Course Lecture, AAOS
Cottino, Sculco et al 2016, Journal of Arthroplasty



Patient selection

Exclude other sources of pain

No surgery without a cause


