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diagnostic workup of a painful TKA? and 2) Which are the key factors for surgeons to

consider before offering the patient revision surgery? The two other agreed statements
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Background: Up to 20% of primary total knee arthroplasty (TKA) patients are not satisfied 

with their outcome. Both the analysis of these patients and revision surgery can be com-

plex, expensive and outcomes can vary widely. 

Aim: The aim of this study was to deliver consensus recommendations regarding outpa-

tient analysis, surgical treatment and arrangement of clinical services concerning patients 

with a problematic TKA or revision knee replacement (RTKA). 

Methods: Members of BASK and EKS were invited to attend a joint meeting in London, UK 

(December 2019). A formal consensus process was undertaken at the meeting incorporat-

ing a multiple round Delphi exercise, with group discussion of areas of agreement and dis-

agreement between rounds. Eighty delegates attended the meeting and five consensus 

statements were considered, with a threshold level of 80% agreement required as the def-

inition consensus. A further consensus meeting of EKS members in Kitzbuhl, Austria 

(January 2023) followed similar methodology and considered a further four statements 

on this topic. 

Results: From the first meeting, 5 consensus statements with accompanying supporting 

evidence and text were agreed. 1) In suspected infection, a recognised diagnostic pathway 

and definition should be used (e.g. MSIS, ICM, EBJIS) and documented; 2) Revision of an 

infected TKA should be treated in units with a multidisciplinary team; 3) Initial investiga-

tion of a problematic TKA should include a minimum of: clinical investigation, X-Rays and 

blood tests, with further discussion with the MDT if required; 4) Units providing RTKA 

should have surgeons with evidence of specific training or experience, and on-going min-

imum unit numbers; 5) National Orthopaedic/Knee Societies should develop a strategy on 

Revision TKA provision taking into account: workforce, revision burden, location, hospital 

infrastructure.
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are: 3) Pre-operative diagnosis is related to outcome in RTKA and 4) RTKA for pain, without

a surgically treatable diagnosis, is unpredictable.
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1. Introduction 

The global annual incidence of primary total knee arthroplasty (TKA) surgery continues to increase year on year, and with 

this there is an increase in the rate of revision knee arthroplasty (RKTA) [1,2]. Up to 20% of patients after primary total knee 

arthroplasty (TKA) are not satisfied with their outcome [3]. The investigation of problematic TKA can be complex, expensive 

and the outcomes from RTKA surgery outcomes can vary widely, and many of the questions regarding the assessment and 

treatment of the problematic TKA are yet to be answered [4]. Current available guidance on this subject is only applicable to 

certain public healthcare systems and financial models [5]. General guidelines to support decision making around the prob-

lematic knee are limited. 

The aim of this study was to deliver consensus recommendations regarding the assessment, treatment and arrangement 

of clinical services concerning problematic TKA and RTKA. 

2. Methods 

2.1. Study design 

The study employed a Real-time Delphi exercise. 

2.2. Expert group 

Fifty delegates from the European Knee Society (EKS) and thirty delegates from the British Association for Surgery of the 

Knee (BASK) participated in a consensus exercise at a joint BASK-EKS meeting held in London on 6th December 2019, which 

was the source of the first five joint-consensus statements. Eligibility for membership of these organisations is the same: 

orthopaedic surgeons, who have been recommended for membership and seconded by at least two existing members and 

with practice interest predominantly in knee problems. A further meeting of the EKS members in Kitzbuhl on January 

25th 2023, was the source of the next four consensus statements. 

2.3. Initial consensus statement preparation 

Prior to the first meeting, five key topics were identified by two opinion leaders in problematic and revision knee arthro-

plasty, representing BASK and EKS respectively (AJP, GvH). Draft statements were prepared for initial consultation and a pre-

sentation of the existing evidence to support each consensus statement was provided at the start of the exercise. For the 

second meeting, four topics were identified by three EKS members experienced in the field of revision knee assessment 

and treatment (AJP, GvH, FW). Draft questions, statements and background literature were distributed before the meeting 

and then presented at the meeting. 

2.4. Consensus definition 

Consensus thresholds were defined a priori with a minimum of 80% agreement required to accept a statement [1,2]. 

2.5. Delphi process 

Each draft consensus statement was presented to the audience and discussion invited. Voting was undertaken to deter-

mine level of agreement. A three-point Likert scale was utilised (For the EKS/BASK meeting this was: agree, partially agree, 

disagree while for the EKS meeting this was: agree, disagree, abstain). Voting was undertaken anonymously and recorded 

using a proprietary electronic polling tool (Slido, https://www.sli.do/) to which all delegates had access. Polls were kept open 

until at least 90% of delegates had voted on each statement. If a statement failed to reach the threshold required for agree-

ment, the group was asked for further comment and feedback around the minimum change in wording that would be 

required for acceptance. The statements were then revised and the poll re-opened. 
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Conclusions: The agreed joint BASK-EKS consensus statements and the EKS consensus 

statements on the assessment of problematic RTKA are recommended as the contemporary 

basis of optimal care for these patients and should inform future training and service 

developments.
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3. Results 

3.1. Results of combined EKS/BASK consensus meeting, London UK 

Four statements were accepted, with agreement level > 80%, on the first vote. One statement (statement three: ‘Investi-

gation of a problem TKA should include clinical correlation with a standard set of special investigations’) was not accepted 

(51% agree, 41% partially agree, 7% disagree). This statement was re-discussed and the reasons for disagreement established. 

The statement was revised, and a second vote was performed. 

The final, accepted statements are presented below: 

3.1.1. Statement 1: In suspected infection, a recognised diagnostic pathway and definition should be used (e.g. MSIS, ICM, EBJIS) and 

documented 

91% agree, 9% partially agree, 0% disagree. Accepted (strong consensus). 

Justification: The use of a diagnostic pathway for periprosthetic joint infection (PJI) is known to improve accuracy and 

reliability of diagnosis. It provides transparency of methodology and allows comparison of patient populations. Documenta-

tion of a named diagnostic pathway encourages surgeons to reference evidence-based guidelines when assessing suspected 

PJI. 

Further commentary: The expert panel identified gaps in the evidence for when to initiate a diagnostic algorithm for PJI 

e.g. how many days of persistent post-operative wound ooze should prompt initiation of a PJI investigative pathway. Deter-

mination of the optimum diagnostic algorithm for infection was beyond the scope of this meeting. However, the group high-

lighted that future research is needed to establish the position of commercial tests in existing diagnostic algorithms. 

The expert group also determined that quality assurance schemes for Microbiology laboratories may need to be reviewed 

in order that there is adequate provision for all necessary tests in revision centres. The inability to obtain synovial white cell 

counts in some centres was provided as an example where services could be improved. 

3.1.2. Statement 2: Revision of infected knee arthroplasty should be treated in units with multidisciplinary teams. 

82% agree, 15% partially agree, 3% disagree. Accepted (strong consensus). 

Justification: The benefits of multidisciplinary team (MDT) working are well-established in many specialties including 

cancer and cardiovascular services. The rationale for adoption in revision knee replacement pathways is the association with 

high complexity, high cost and variable outcomes. 

Further commentary: The expert panel recommended research into the required skills mix needed for this MDT. Core 

members were suggested to be: orthopaedic surgeons, microbiologists, pharmacists, radiologists, anaesthetists and physical 

therapists with access to other specialities (e.g. plastic and vascular surgery) as required [6]. 

The utilisation of this MDT was discussed as an area for further research. This should try to establish whether MDT dis-

cussion was necessary for every case or for selected patients, e.g. based on case complexity [7,8]. The geography of this MDT 

should also be evaluated as to whether services should be aggregated into hubs or provisioned locally. 

3.1.3. Statement 3: Initial investigation of a problematic TKA should include a minimum of: clinical investigation, X-Rays and blood 

tests, with further discussion with the MDT if required. 

95% agree, 5% partially agree. Result: Accepted (strong consensus). 

Justification: Problematic TKA can represent a diagnostic challenge. It was felt that a standardised basic initial investiga-

tion set should be undertaken in these patients. Surgeons should then be encouraged to discuss the patient in a local or regio-

nal MDT (or refer them to a more specialised unit) in a timely manner before ordering further diagnostic tests that may delay 

referral, be expensive and may not be helpful in establishing the diagnosis. Many specialist services run MDT services where 

complex cases can be discussed to aid diagnosis and treatment planning. 

3.1.4. Statement 4: Units providing revision knee surgery should have surgeons with evidence of specific training or experience, and 

on-going minimum unit numbers. 

83% agree, 17% partially agree. Accepted (strong consensus). 

Justification: This statement is designed to be applicable for major revisions, excluding secondary patella resurfacing and 

isolated liner exchange, which are reported by some registries as revisions [9]. The expert group determined that the asso-

ciation between lower surgical caseload and poorer outcome (including higher complications) that has been demonstrated 

for primary TKA and is also likely for RTKA given its high complexity given the results of recent papers [10–21]. The impor-

tance of evaluating unit-level and surgeon-level outcomes was based on currently available literature and national guideli-

nes [22–24].
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3.1.5. Statement 5: National Orthopaedic/Knee Societies should develop a strategy on Revision TKA provision taking into account: 

workforce, revision burden, location, hospital infrastructure. 

92% agree, 8% partially agree. Accepted (strong consensus). 

Justification: The expert group determined that national and international strategies for revision knee replacement were 

important given the high cost and complexity of this problem, the expected increase in the burden of revision knee replace-

ment and the limited information on current organisation of revision knee services [2,25–27]. 

Further commentary: It was accepted that the feasibility of delivering specialist units with appropriate skill mix and geo-

graphical location, would be affected by multiple factors that would differ slightly between nations and healthcare systems. 

Lessons could be learnt from countries that had already made progress in this area, but local variations would make nation-

specific guidelines important [5]. 

3.2. Results of EKS consensus meeting 

3.2.1. Question 1. What should be included in the basic diagnostic work-up of a painful knee arthroplasty? 

Result: Agree 94.1%, Disagree 5.8%, Abstain 0% (Strong consensus).

- Primary analysis: 

Detailed history and examination by an experienced arthroplasty surgeon. 

Radiological assessment to include: Anteroposterior X-ray (with/without weight bearing), lateral X-Ray, skyline patella 

view, and weight bearing long leg alignment film. 

Blood tests to include: CRP (C reactive protein) +/- ESR (erythrocyte sedimentation rate).

- Additional investigations may be required if: 

Diagnosis is not apparent after the primary analysis, with differential diagnosis guiding the appropriate investigation or 

if initial assessment suggests further investigation for infection is needed. This warrants infection workup using one of 

the accepted analysis pathways, e.g. EBJIS [28–32]. 

Justification: This provides further information on the basic diagnostic work-up recommended after Statement 3. 

3.2.2. Question 2. Which are the key factors for surgeons to consider before offering a patient revision TKA? 

Result: Agree 86.2%, Disagree 3.45%, Abstain, 10.34% (Strong consensus). 

Surgeons should consider: 

1. Patients factors: medical comorbidity, anaesthetic risk, risk of recurrent infection, quality of skin cover over knee and 

lower leg & limb vascular status. 

2. Implant factors: reason for revision identified and assessment of technical complexity of revision procedure. 

3. Surgeon/Unit factors: depending on the complexity of the case and the infrastructure available, is the individual sur-

geon or the specific unit appropriate to be delivering the revision procedure. Units should be aware of their Unit and indi-

vidual surgeon revision numbers and outcome. 

4. Individual units should consider the appropriate level of provision of: anaesthetic/ITU/Nursing/Microbiology/Plas 

tic surgery/Vascular surgery/Rehabilitation services required to deliver a safe revision service. 

5 Severity of symptoms and realistic expectation of improvement. 

6. Potential deterioration if revision is not performed (e.g. lysis/fracture/sepsis). 

Justification – this text provides information for surgeons to consider before proceeding to surgery [33]. 

3.2.3. Statement 3. Pre-operative diagnosis is related to outcome of revision TKA. 

Result: Agree 97.1%, Disagree 0%, Abstain 2.86% (Strong consensus). 

Justification: Even though comparative studies on this matter are limited, literature supports the finding that the reason 

for RTKA is associated with outcome. Specifically, revision surgery for severe stiffness or infection have less favourable out-

comes and revision surgery for aseptic loosening more often achieves superior outcome. Outcomes may be based on a num-

ber of factors, including PROMS, complication and re-revision rates. 

3.2.4. Statement 4. Revision TKA for pain, without a surgically treatable diagnosis, is unpredictable. 

Initial Result: Agree 84.4%, Disagree 9.38%, Abstain 6.25%. 

After discussion and re-wording: Agree 90%, Disagree 0%, Abstain 10%. (Strong consensus). 

Justification: Revision surgery for unexplained pain has shown to result in less favourable or predictable outcomes 

[34,35]. It is important to realise that ‘‘unexplained pain” (or other complaints like instability, stiffness or swelling) after 

TKA implies that a comprehensive diagnostic work-up has been carried out, including review by a specialist team. Use of 

‘‘second opinions” and/or MDT discussions can be useful in reaching a conclusion that the problem is truly ‘‘unexplained” 

[36,37]. Attention needs to be given to the assessment of neuropathic and central pain sensitization problems and units 

should have a pathway for referral and management of these problems [38–40].
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4. Discussion 

We describe the results of two ‘‘expert group” knee societies on several topics relating to problematic TKA and Revision 

TKA using standardised consensus methodology [41,42]. The same two societies have recently published the outcome of 

their consensus statements on unicompartmental knee replacement using the same methodology [42]. 

The goal was to provide consensus statements to assist surgeons in the diagnosis and management of problematic TKA. 

The statements aimed to cover four broad areas: 

Diagnostics (EKS/BASK combined statements 1 and 3 and EKS statement 1) 

Organisation of services (EKS/BASK combined statement 2, 4 and 5) 

Decision making (EKS statement 2) 

Outcomes (EKS statement 3 and 4). 

The value of consensus methodology is that this process brings together both expert opinion and the best available evi-

dence, and can be helpful in particular in areas relating to patient care where higher levels of evidence such as randomised 

controlled trials have not been performed, may not be appropriate or where the issue is too broad or complex. However, it is 

also well established that consensus methodology may also be subject to biases. 

The statements on diagnostics aim to provide surgeons with a simple methodology to initiate investigation in patients 

with problematic TKA. Most patients will present to non-specialists in the first instance, and the blood tests and radiographs 

recommended will diagnose most important pathologies, such as infection or implant loosening. 

The consensus statements then recommend that patients are referred on for specialist care for further investigation or 

treatment. The aim of this is to prevent unnecessary or expensive investigations that may not be indicated. It is recom-

mended that national services are organised such that teams that provide RTKA have appropriate training in revision surgery 

and are able to provide appropriate care for such patients. There is substantial evidence that complex surgery (such as RTKA) 

has better outcomes when performed by teams and surgeons that perform the surgery regularly [22–24]. 

The consensus statements discuss the importance of establishing the diagnosis before performing surgery, and there is an 

emphasis on ensuring that infection is accurately diagnosed. The statements support that patients with infected TKA are 

managed in multi-disciplinary teams with assessment using established PJI pathways. 

Before proceeding to surgery, the statements encourage a robust evaluation of patient factors and estimation of the com-

plexity of the surgery that may influence the surgery or outcomes. Where appropriate, patients should be referred on for 

more specialist treatment. 

The statements also appreciate that there are many types of healthcare systems worldwide, and as such each region or 

nation is encouraged to develop an appropriate strategy based upon the revision burden, geography, workforce and hospital 

infrastructure. While clinical aspects may remain the same, organisational processes may vary between nations. 

5. Conclusion 

Knee arthroplasty numbers are increasing in most countries and this has been followed by an increase in revision num-

bers, with further predictions suggesting this trend will continue or increase further in future. RTKA is more complex, has 

higher complication rates and is more demanding of resources than primary TKA. 

It is therefore important to have clear guidance on clinical practice and organisation of revision services. This guidance 

can be informed by evidence and recommendations from expert groups. This BASK and EKS consensus exercise aims to pro-

vide clear and consistent statements on problematic TKA and RTKA that should form the basis of optimal care provision. 

These statements (Appendix 1 and 2) should now be adopted and support surgeons and care providers in developing and 

improving practice. 
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Appendix 1. EKS and BASK consensus statements on problematic and revision TKA 

1. In suspected infection, a recognised diagnostic pathway and definition should be used (e.g. MSIS, ICM 1, ICM 2018, EBJIS) 

and documented. 

2. Revision of infected knee arthroplasty should be treated in units with multidisciplinary teams. 

3. Initial investigation of a problematic TKA should include a minimum of: clinical investigation, X-Rays and blood tests, 

with further discussion with the MDT if required. 

4. Units providing revision knee surgery should have surgeons with evidence of specific training or experience, and on-going 

minimum unit numbers. 

5. National Orthopaedic/Knee Societies should develop a strategy on Revision TKA provision taking into account: workforce, 

revision burden, location, hospital infrastructure. 

Appendix 2. EKS consensus statements on problematic and revision TKA 

1. Agreement was reached on what assessments should be included in the basic diagnostic work-up of a painful knee 

arthroplasty. 

2. Agreement was reached on what key factors should be considered before offering a patient a revision TKA. 

3. Pre-operative diagnosis is related to outcome of revision TKA. 

4. Revision TKA for pain, without a surgically treatable diagnosis, is unpredictable. 
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