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Abstract

Background

The aim of this review was to systematically assess the current evidence available regarding
knee instability after TKA to identify time to failure between primary and revision TKA. In
addition, we considered the patient, surgical and implant characteristics of primary TKA
patients revised for knee instability, and investigated methods used for knee instability

diagnosis.

Methods

A systematic search of six databases and the unpublished literature was performed. Studies
referring to instability in post-operative primary TKA patients, reporting on revision TKA due
to instability, and published or available between 2005 to 30-Mar-2015 were eligible for

inclusion. Quantitative data for continuous variables were pooled in statistical meta-analyses.

Results

A total of 1841 unique studies were identified, 42 of which met the selection criteria and a total
of 22 studies included in the review. Time to failure between primary and revision TKA was
44.7 months (95% CI [33.8, 55.7]), and the weighted mean age at time of revision surgery was
67.6 years (95% CI [65.38, 69.75]). A gender distribution was identified, with approximately
16.4% more females revised for instability, however this was unable to be corrected for the
baseline population. The majority of studies used a combination of radiographic and clinical
testing to diagnose knee instability.

Conclusion

Research on knee instability following primary TKA reported early failure and subsequent
revision knee surgery. The need for revision due to instability was frequently reported in a
younger patient cohort and most commonly in female TKA patients. Early revision at a younger

age highlights the severe implications of an unstable knee.
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1. Introduction

Revision Total Knee Arthroplasty (TKA) is a significant undertaking for patients with both
higher morbidity and mortality in comparison to primary TKA [1]. In recent years, there has
been an increase in patients reporting symptoms relating to knee instability; similarly, the
Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR) has
reported rising rates of revision for knee instability. In the 2008 AOANJRR report, instability
was identified as the ninth most common reason for all revisions, at 2.9% [2]. In 2011, this
increased to the seventh most common cause, at 3.4% [3], and more recently, the sixth most
common reason for revision at 3.9% [4]. It is unclear whether this trend is due to an increasing
incidence, or an increased awareness of the diagnosis. Recent work has also debated whether
these failures are related to surgical techniques or knee implant design, with the issue remaining

unclear [5].

Instability can arise from component loosening, component breakage, polyethylene wear,
ligamentous instability or surgical error in relation to implant size or balancing of the knee [6].
In addition, some implant designs have features that predispose to development of ‘mid flexion
instability’ where the ligaments appear balanced at 0° and 90° of flexion but become lax in the
mid-range [7]. These patients can experience significant symptoms climbing steps or rising

from a chair.

Discussion around clinical cases and presentations within the Arthroplasty Society of Australia
has suggested that there is a growing awareness of instability as a mode of implant failure
amongst surgeons. In addition to patients who are developing mid flexion instability, there may
be a subgroup developing a form of ‘acquired instability’ after initially successful, knee
arthroplasty surgery. With the limited evidence available, it is assumed that this is due to
ligamentous failure months or years after the knee arthroplasty procedure. While other common
modes of failure such as aseptic loosening and prosthetic infection have been studied

extensively, there is a lack of evidence in relation to instability as a mechanism of failure.

A number of definitions of knee instability exist in the literature. Instability may refer to the
whole knee or may be used interchangeably with the term ‘loosening’, which more
appropriately refers to a specific component and its fixation to the bone. In addition, symptoms
that present and appear to be caused by instability may also be due to a number of other factors
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including patellofemoral articulation, muscular weakness, component loosening, and infection

[8].

With instability increasing as a cause of revision TKA, a clear understanding of the factors
contributing to instability and subsequent revision is imperative. Recent AOANJRR figures
consistently confirm that revision surgery not only reports higher rates of complication, but
also poses a greater risk for further surgery. Such evidence highlights the need to enhance our
understanding of how to achieve the optimal outcome at the primary procedure, and reduce the

patient’s risk of entering a descending spiral of multiple surgeries.

An assessment of an unstable knee has been recently described by Petrie and Haidukewych [9]
and Cottino and others [10]. The use of clinical and radiological assessment is considered in
these papers to obtain the correct diagnosis. A combination of both assessments is required to
accurately confirm the diagnosis of instability and to exclude other diagnoses, which may elicit
a different treatment approach. In the present review we assessed whether the orthopaedic
literature supported this recommendation, and considered how the results available could

enhance our understanding of these diagnostic issues in clinical practice.

1.1 Time to Failure

The AOANJRR data suggests that a significant proportion of knees that fail and require
revision surgery do so at an early stage [4]. TKA implants are expected to last more than ten
years in the majority of cases, however most failures occur before this time [4]. The most
common reasons for early revision were infection, instability and peri-prosthetic fracture. The
AOANJRR is a powerful source of Australian data, providing yearly cumulative percentage
revision rates in consideration of various factors, such as implant type. The present review
explored the international literature on knee instability to investigate time to failure following
primary TKA. Time to failure is an essential factor in our understanding of an unstable knee,
as patients with early knee failure are at greater risk of higher complication rates and re-revision

surgery prematurely in their surgical journey.

1.2 Patient Characteristics

Failure of primary knee arthroplasty has been more commonly reported in a younger patient

cohort of <70 years of age [4]. A younger cohort is consequently more likely to require further
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surgery over time, emphasising the need for further investigation of specific modes of failure.
Evidence on patient characteristics such as age, gender and Body Mass Index (BMI) were
investigated in this review to screen for potential correlation between patient characteristics
and instability failure.

1.3 Surgical Technique

Chang et al. [11] described that prevention of knee instability through the use of appropriate
prostheses and technique was paramount. Although current interest in the orthopaedic
community is focused on failures of specific implants, Chang et al. [11] emphasised the
importance of surgical technique and appropriate intraoperative gap balancing, over implant
use, when attempting to reduce risk of failure. Given current evidence, this review considered
literature on both surgical technique and implant type, to determine their influence of knee
instability and TKA failure.

The aim of this review was to systematically assess the current evidence available regarding
knee instability after TKA to identify the patient, surgical and implant characteristics of

primary TKA patients revised for knee instability.

More specifically, the primary objectives were to consider literature that describes knee

instability as the primary cause of failure of primary TKA to determine:

1. time to failure between primary TKA and revision TKA;
2. patient characteristics, surgical technique or implant type used in patients revised due

to knee instability.

The secondary objective was to identify the methods of diagnosis of knee instability.
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2. Materials and Methods

The Cochrane Library and PROSPERO were screened for published protocols or reviews
related to the topic of interest, of which none were identified. Our review was then registered
online with PROSPERO (Registration Number CRD42015019898) to prevent duplication of
work by other centres. The review was performed on the basis of the Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [12].

2.1 Search Strategy

We conducted a sensitive and comprehensive search for published and unpublished studies
relevant to the review question. Searches were restricted to studies published in English within

the past ten years.

Orthopaedic implant companies regularly update and modify their implants as advances in
design and engineering lead to improvements in results and quality. Following an initial screen
of the literature it was apparent that older articles referred to knee implants no longer in use in
the current market. Furthermore, surgical techniques have developed significantly over the last
ten years compared to previous methods. As a result it was essential to impose a search date

limit to ensure studies identified and reviewed would be relevant to current clinical practice.

Before developing the final search strategy, a preliminary scoping search of Ovid Medline was
conducted to identify relevant Medical Subject Headings (MeSH) and a wide range of
synonymous text-words. A detailed, sensitive search strategy was then developed in this
database before accurate translation for other databases. These databases were: PubMed;
Cochrane Database of Systematic Reviews, Central Register of Controlled Trials, EMBASE
(OvidSP), CINAHL, Scopus, and Web of Science. A database search strategy is available in
Appendix A.

A simplified version of the database search strategy was used to find unpublished (‘grey’)
literature. This search included web search engines Google (Advanced) and Google Scholar
(Advanced), clinical trial registries, major theses catalogues, grey literature repositories (e.g.

Open-Grey), and the websites of significant conferences and organisations.

Authors endeavoured to contact authors wherever additional data or clarification was required.
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2.2 Eligibility/Selection Criteria

Systematic search results were merged in the reference management software program
(EndNote X7, Thomson Reuters, New York, USA), and duplicate articles removed. Titles and
abstracts were screened for eligibility based on the inclusion and exclusion selection criteria
by a single author. Full-text articles were then retrieved for titles and abstracts that were deemed
relevant, or where eligibility was unclear. Eligibility of the full-text articles was reviewed by
two authors independently, and any disagreement between authors was further deliberated until

consensus was reached.

Articles were selected in accordance with the following inclusion criteria: (1) Any articles
referring to instability in post-operative primary TKA patients; (2) Articles reporting on
revision TKA due to instability; (3) Articles published or available between 2005 to 30" March
2015.

Articles were excluded in accordance with the following exclusion criteria: (1) The term
‘instability” was identified by review authors to define other pathologies such as aseptic implant
loosening or loosening/dislocation failure of mobile bearing knees; (2) Articles reported on
atypical knee implants (i.e. Unicompartmental or Partial Knee Arthroplasties); (3) Articles
described historical implants no longer in use in Australia or globally; (4) Articles which refer
to revision of components previously revised; (5) No data relevant to knee instability as a cause

of revision in title or abstract.

2.3 Critical Appraisal

The Methodological Index for Non-Randomised Studies (MINORS) instrument was used to
assess the methodological quality and risk of bias of non-randomised surgical studies included
in the review. MINORS is a validated, 12 — item critical appraisal tool for assessment of quality
of comparative or non-comparative non-randomised surgical studies [13]. Items are scored as
0 (not reported), 1 (reported but inadequate) and 2 (reported and adequate), with an ideal
score of 16 for non-comparative and 24 for comparative studies [13]. Case reports were not

critically appraised.

2.4 Data Extraction
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Two authors independently extracted the data from all eligible studies. Data extraction was
piloted on three studies before use independently. Data extracted included age, gender, BMI,
primary implant design and surgical technique, time to revision, revision type and prosthesis,
diagnostic testing for instability, cause for instability (traumatic or non-traumatic), instability

type (chronic or acute) and reported dislocation.

Disparities in data extraction were discussed, reviewed and resolved.

2.5 Data Analysis

Quantitative data for continuous variables including time to failure and age were pooled in a
statistical meta-analysis using the Comprehensive Meta Analysis (Version 3.3.070). Effect
sizes were expressed as weighted mean differences with 95% confidence intervals, and a
random effects model was used. As included studies reported mean time to revision with the
variance measure of range, ranges were converted to standard deviations to allow for meta-
analysis calculation, using, “Standard Deviation Estimator” implemented in PASS 14 Power
Analysis and Sample Size Software (2015) [14]. A patient-level weighted mean was calculated
for the remaining continuous variable, BMI. Dichotomous data was analysed descriptively

using percentages and ratio.
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3. Results

3.1 Systematic Search

The database and grey literature searches identified a total of 1841 unique studies. Following
initial abstract screening, 252 studies were retrieved for full-text assessment, of which 42 met
the selection criteria. A number of included studies did not report sufficient information
relevant to the primary objective of this review. As such, corresponding authors or institutions
of 25 selected studies were attempted to be contacted for further data. Despite efforts, the
authors of three studies were uncontactable. Data was deemed unattainable if a response was
not received within six weeks following initial contact, and 17 studies were consequently
withdrawn. A total of 22 studies were included in the qualitative synthesis, a breakdown of
study selection can be found in Fig. 1 [15-36]. A description of the characteristics of included

studies is also provided in Table 1.

3.2 Methodological Quality of Included Studies

Studies were assessed for quality, however there was no quality restrictions imposed for
inclusion in the review. The majority of the 22 studies included were of a case series study
design (15) and a retrospective nature (19). Further study designs included a single case-control

study (1), retrospective comparative studies (2) and case reports (4).

For the 15 non-comparative studies the MINORS mean score was 8.2 (Min-Max: 6 — 12, out
of 16) and 13.7 (Min-Max: 10 — 18, out of 24) for the 3 comparative studies.

3.3 Time to Failure

Time to failure between primary TKA and revision TKA was described in 16 of the 22 included
studies, of which reported on a total of 374 knees revised for instability. Of these 16 studies, 5
were unable to be included in the meta-analysis as 4 were case reports and 1 did not report a
time to failure range. The remaining 11 studies reported on a total of 218 knees, and
demonstrated a weighted mean time to failure of 44.7 months (95% CI [33.8, 55.7]) (Fig. 2).

3.4 Patient Characteristics
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Of the 22 studies included, 19 reported a gender distribution, with approximately 16.4% more
females revised for instability than males (Table 2). It must be noted that some studies reported
the number of knees revised for instability and the gender distribution, without specifying the
gender of bilateral patients, causing a discrepancy between the total number of knees and total
number of males and females reported in this review. Furthermore, gender distribution was
unable to be corrected for baseline populations, most commonly due to the design of included
studies. Of the 19 studies, 9 used revision for knee instability as a study inclusion criterion, and
consequently, no data on the gender ratio of the primary TKA cohort was reported. Four studies
solely considered a revised TKA study cohort, and a further 4 were of case report study designs.
A mere 2 studies reported the gender ratio of the primary TKA cohort from which the revised

instability subgroup was collected, of which the vast majority were female (88.8%).

The mean age at time of revision surgery was reported in 16 of 22 included studies. Of these
16, 2 were unable to be included in the meta-analysis as they were of a case report study design.
The remaining 14 studies reported on a total of 378 knees, and demonstrated a mean age of
67.6 years at time of revision surgery (95% CI [65.38, 69.75]) (Table 2). A total of 88 revised
knees reported BMI, with only 1 patient identified with a BMI > 40 kg/m?. The patient-level
weighted mean BMI was 30.4 kg/m? (Min-Max: 19 — 61), however range was not reported for

1 study included in the calculation of the weighted mean.

3.5 Surgical Technique and Implant Type

3.5.1 Primary TKA

Osteoarthritis was the principle indication leading to primary TKA in patients that later
required revision for instability. The conventional surgical technique was the main technique
employed for the primary TKA, however this was only reported in 4 of the included studies
(15 knees). None of the included studies provided specific data regarding the effect of
Computer — Assisted Surgery (CAS) or Patient Specific Instrumentation (PSI) surgery.

In comparison to the Posterior Stabilised (PS) implant design; the Cruciate Retaining (CR)
implant was used in greater than double of the primary TKA procedures subsequently revised
for instability (Table 3).

3.5.2 Revision TKA
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A total of 10 studies reported the type of revision, with the majority of patients requiring a
complete revision (77.4%). A constrained or semi-constrained revision prosthesis was more

commonly used in patients revised for instability, in comparison to unconstrained (Table 3).

3.6 Knee Instability: Diagnosis, Cause and Type

Of the 22 included studies, 15 reported the diagnostic approach used to determine instability.
The majority of studies (12) used a combination of both radiographic and clinical testing, while
only 3 used clinical assessment. A number of studies (6) also reported the cause of instability,
with 9 categorised as traumatic and 58 non-traumatic, reported in a total of 67 revised knees.
Authors also categorised the type of instability as either chronic or acute. A mere 3 studies
reported the type of instability, with 23 chronic and 3 acute cases identified. Dislocation rate
across included studies was unable to be appropriately investigated given the complication had
been used as part of the selection criteria in some studies.
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4. Discussion

The aim of this review was to systematically assess the current evidence available regarding
knee instability after TKA to identify time to failure between primary and revision TKA. In
addition, we considered the patient characteristics, surgical technique and implant type used in

patients revised due to knee instability.

Not only has instability been identified as a significant cause of revision knee arthroplasty but
also a leading cause for early revision. Our findings of the relevant literature identified that on
average, patients underwent revision for instability at 44.7 months (95% CI [33.8, 55.7])
following primary TKA. With over 90.0% of primary knees surviving for more than ten years
in Australia [4], patients and surgeons expect greater longevity from TKA surgery than ever
before. Our results highlight that current evidence reports knee instability as a cause of early
failure and subsequent revision knee surgery. Early revision has shown the potential to instigate
a downward spiral for the patient, with high risks of re-revision surgery over the following five

years [4], demonstrating the severe clinical implications of an unstable knee.

4.1 Patient Characteristics: Age, BMI and Gender

In regards to gender distribution, a greater number of females were identified as undergoing
revision for instability in included studies. This finding is consistent with AOANJRR figures
which report greater revision rates for females across all causes [37]. However, it must be
emphasised that the data could not be corrected for the gender distribution of the baseline,
primary TKA population. This information was omitted from the majority of included articles,
and consequently limits plausible inferences regarding gender. Of the two studies which did
report the gender distribution of the primary TKA population from which the instability
subgroup was obtained, the vast majority were female (88.8%). This is comparable to
AOANJRR findings, which highlight a consistently higher proportion of females undergoing
primary TKA (56.1%) [4].

Average age at revision TKA was low, with patients undergoing the procedure in their mid-to-
late sixties. This result is consistent with Australian national data, which suggests revision rates
are higher in patients who are less than 70 years of age when the primary knee surgery was
performed [4]. Furthermore, a third (34.8%) of all knee arthroplasty revisions reported by the
AOANJRR occurred in the 65 to 74 age bracket [37]. Correspondingly, The Swedish Knee
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Arthroplasty Register also reported the highest incidence of revision for TKA in osteoarthritic
patients aged 65 to 74 years [38]. A recent epidemiological study of revision TKA in the United
States also identified that patients aged 65 to 74 years underwent the largest number of
revisions (30.1%) [39]. Interestingly, Meehan, et al. 2014 [40] reported that patients younger
than 50 years had a higher risk for periprosthetic joint infection and aseptic mechanical failure
at one year post TKA. Finally our data suggests that BMI was not a relevant patient
characteristic with regards to revision, however this was reported in a very few number of

articles and inferences cannot be concluded.

4.2 Surgical Technique and Primary Implant Design

Of the four studies commenting on surgical technique, only one study was performed using a
MIS technique, while all other revised knees were performed using conventional instruments.
Of the two implant designs, the majority of revised knees had received a CR design, however,
this may simply be due to greater use of this implant type. When reviewing the ten most

common knee implants used in Australia in 2014, 76% were CR designs while 24% were PS
[4].

An outstanding majority (77.4%) of cases reported were performed with a total revision of all
original components. A variety of minor revisions were reported with exchange of, for
example, just the polyethylene insert of the tibial component. The use of polyethylene exchange
IS common as surgeons are concerned about the need for further revisions, especially in
younger patients. This practice is supported by AOANJRR results who suggest the risk of re-
revision in patients who undergo their first revision in five years is almost 30.0% for major
revision surgery in comparison to approximately 20.0% in patients who undergo minor revision
such as a poly-insert exchange. As most revisions for knee instability occur in the first five
years, a more conservative approach may be more supported given the greater risks of re-

revision.

4.3 Diagnostic Approach for TKA Instability

A combination of clinical assessment and radiological assessments were most commonly used
to diagnose instability, highlighting adherence to recommended practice [10, 41]. The most
important diagnostic factor is the clinical history. Patients with symptomatic instability,

particularly in flexion, report a common series of symptoms including a feeling of insecurity
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in the knee without frank giving way, difficulty with stairs, recurrent knee swelling and anterior

knee pain [10].

The primary strength of this review was that a large body of literature was systematically
assessed against predefined criteria to critically review and summaries knee instability as a
mechanism of failure. A limitation of review methodology was that the initial screening of
citations was performed by a single reviewer. Further limitations were a reflection of the
limited data available from eligible studies, resulting in an inability to include such studies in
review results. Furthermore, demographic data was unable to be corrected for the baseline
primary TKA population due to limited data reported in included studies, restricting plausible
inferences. In addition, vague definitions and/or inconsistent terminology was used when
describing the type and cause of instability across included studies, emphasising the need for
uniformity, and detailed reporting in the literature in the future. Appendix B provides a

summary of the descriptions used when discussing type of instability across included studies.

4.4 Conclusions

Research on knee instability following primary TKA reported early failure and subsequent
revision knee surgery. The need for revision due to instability was frequently reported in a
younger patient cohort and most commonly in female TKA patients. Early revision at a younger
age highlights the severe implications of an unstable knee.
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Figure Legend

Figure 1. PRISMA Flow Diagram for Study Selection

Figure 2. Forest plot of time to failure between primary TKA and revision TKA in months;

CI: Confidence Interval
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Tables

Table 2. Time to Failure and Characteristics of patients revised for Instability

Units

Time to Failure (n,= 218; n.= 11) Weighted Mean

95% ClI
Gender (n=386; n.= 19) M:F
BMI (n,=88; n,=5) BMI <40:>40

Weighted Mean”
Min — Max™

Age at Time of Revision Surgery Weighted Mean
(n=378; n.=14) 95% ClI

Results

44.7 months
95% CI [33.8, 55.7]

158 : 220
87:1

30.4 kg/m?
19-61

67.6 years
95% CI [65.38, 69.75]

nk = number of knees revised for instability reported for each parameter

na = number of articles that reported the parameter

BMI = Body Mass Index; Min = Minimum; Max = Maximum; CI = Confidence Interval

*BMI range not reported for one study included in the calculation of the BMI weighted mean.
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Table 3. Characteristics of Surgical Technique and Implant

Primary TKA N
Indication for Primary TKA Osteoarthritis 118
(nk=120; n,=8) Rheumatoid Arthritis 2
Surgical Technique Conventional 14
(N« =15; n,=4) Minimal Invasive Surgery 1
Implant Design Posterior Stabilised 86
(nk=294; n,=14) Cruciate Retaining 208
Revision TKA N (%)
Type of Revision Complete Revision (T+F) 106 (77.4)
(n«=137; n.=10) Femoral Only 6 (4.4)
Tibial Only 4 (3.8)
PE Insert Only 18 (13.2)
Femoral and PE Insert 1 0.7)
Patella and PE Insert 2 (1.5)
Revision Prosthesis Constrained 35 (35.0)
(N« =100; n,=7) Semi — Constrained 44 (44.0)
Standard/Unconstrained 21 (21.0)

N = number; PE = Polyethylene

nk = number of knees revised for instability reported for each parameter

na = number of articles that reported the parameter




528  Appendix A: Search Strategy
529

Ovid MEDLINE Search Strategy

MeSH Terms

Arthroplasty, Replacement, Knee/

Knee prosthesis/

Causality/ or Precipitating factors/ or Risk factors/
Joint instability/

(Knee joint/ or Knee/) and Arthroplasty/

Free Text Terms

(TKA? or TKR?).tw.
(Knee* adj4 (replacement* or arthroplast™ or prosthe*)).tw.

(Stable or stabili* or instabili* or unstable or destabili* or constrain* or balanc* or imbalanc*

or unbalanc*).tw.
(Etiology or Adverse effects).fs.

(Causalit* or causati* or cause* or ?etiolog* or risk* or precipitat* or predispos* or multifactor* or

multi-factor®).tw

/ MeSH/Subheading combination; * Search Term Truncation

530
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Appendix B: Type of instability descriptions provided in included studies

First Author, | Number of | Instability Description
Year knges
revised for
instability
Schwab, J. H., | 10 Isolated symptomatic flexion instability in the AP plane
2005!
Scott, R. D., 6 Late-onset knee instability:
20052 = 3 knees: Trauma due to fall;
= 2 knees: Status post patellectomy with persistent
quadriceps weakness and episodes of giving way;
= 1 knee: Muscle weakness and imbalance due to a
syringomyelia
Firestone, T. 109 ‘Patients were found to be at risk for symptomatic
P., 20063 instability if they demonstrated one or more of the
following findings: laxity in mid-flexion, substantial
anteroposterior translation, discomfort with medial-lateral
stress, and/or a “ballottable” flexion gap.’
‘Radiographic evidence of instability following primary
total knee replacement includes excessive posterior
condyle resection, inadequate distal femoral resection,
nonweight- bearing component gapping, and bearing
surface eccentricity.’
Girard J., 2 Frontal instability
2009*
Raab, G. E., 42 Subtle instability patterns, for example normal-appearing
2009° radiographs and multiple subjective symptoms.
Unnanuntana, |1 Chronic lateral instability due to lateral collateral ligament
A., 20106 deficiency after primary total knee arthroplasty.
Villanueva, 6 Residual instability (5 knees: Posterior dislocation; 1 knee:
M., 20107 Anterior dislocation).




Arnout, N., 4 Posterior dislocation

20118

Hosaka, K., 2 Instability

2011°

Koskinen, E., | 10 = 8 Knees: Medial collateral instability;

201110 = 1 Knee: Lateral collateral instability;

= 1 Knee: Instability with subluxation.

Mayle, R.E., |1 Instability

201211

Bieger, R., 13 ‘Patients with instability had to report pain and swelling

201312 related to activity, the finding of instability upon clinical
examination, as well as sterile joint aspiration.” ‘In one
patient the medial collateral ligament was re-fixated
during revision TKA.’

Kasahara, Y., 13 ‘Instability was evaluated using varus/valgus and

201313 anterior/posterior drawer stress radiograph.’

Tay, K. S., 3 Instability

2013

Van Kempen, | 23 ‘Instability was defined as a clinical diagnosis with pain

R.W., 2013% and instability experienced by the patient caused by a
collateral ligament laxity or PCL insufficiency without any
sign of component malpositioning.’

Abdel, M. P., |60 Symptomatic instability in flexion in the AP plane.

201416

Hamilton, D. 25 ‘Knee instability was diagnosed clinically by the surgical

F., 2014Y team on the basis of the patient’s symptoms and an
assessment of the laxity of the knee in all planes and in
both flexion and extension.’

Kannan, A., 37 Flexion instability

201418

‘A clinical diagnosis of flexion instability was made in
patients with painful TKA based on the presence of coronal




plane instability with or without sagittal plane instability at
90 degrees of flexion, but without instability in extension.’

Song, I. S., 24 = 13 Knees: Coronal instability with posteromedial
201419 polyethylene wear and lateral laxity;

= 6 Knees: Coronal instability with posteromedial
polyethylene wear;

= 3 Knees: Sagittal instability (including post breakage);
= 1 Knee: Global instability;

= 1 Knee: Flexion instability.

Flierl, M. A., 1 Posterior instability
2014%
DePuy 4 = 1 Knee: Excessive constraint, in an unbalanced knee;
Synthes, = 1 Knee: Medial collateral ligament insufficiency;
21
2014 = 1 Knee: The knee presented problems of balance,
bone loss and fixation at revision surgery;
= 1 Knee: 25 degrees hyperextension and global
instability.
Springer, B. 1 Ligamentous Instability
D., 2015%
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