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Abstract

Purpose: The purpose of the study was to identify the earliest time point where subjects realized the greatest clinical
improvement after TKA, and the time when post-operative scores became superior to pre-operative scores. Post-

hoc exploratory analyses were conducted to investigate predictors of early post-operative outcomes and patient
satisfaction.

Methods: Six investigators across 4 sites in the Netherlands prospectively implanted 200 subjects with a contem-
porary cemented rotating platform device. Patient Reported Outcome Measurements (PROMs) KOOS-PS, PKIP, and
EQ-5D were collected pre-operatively and post-operatively through 2-years. PROMs change from pre-operative base-
line were summarized, along with radiographic outcomes and adverse events (AEs). Pre-operative patient characteris-
tics were explored for correlation with patient outcomes, and patient satisfaction for correlation with KOOS-PS.

Results: Follow-up compliance was 99% at 6-months, and 95.5% at 2-years. The percentage with higher KOOS-PS
compared to baseline was 81.3% at 6-months. KOOS-PS, PKIP, and PKIP subscore means were all better at 6-weeks
versus baseline. Gender, BMI, hypertension, and pre-operative KOOS-PS were weakly correlated with 6-week KOOS-
PS (multivariate R-squared = 14.1%), but only pre-operative KOOS-PS demonstrated correlation with post-operative
KOOS-PS at 6-months or later (R-squared < 5% at 6-months and 2 years). Satisfaction was moderately correlated with
concurrent KOOS-PS at each post-operative time point, with (R-squared = 35.3% at 6-months, and 37.5% at 2 years).

Conclusion: The greatest mean clinical improvement occurred within the first 6-weeks. Although some pre-oper-
ative factors were correlated with higher early post-operative KOOS-PS outcomes, these advantages disappeared
by 6-months aside from weak correlation with pre-operative KOOS-PS. Post-operative KOOS-PS was moderately
correlated with concurrent post-operative satisfaction. These results may be used for pre-operative counseling and
management of patient’s postoperative expectations.

Trial registration: Clinicaltrials.gov, NCT02339610. Registered 15 January 2015.
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Introduction

Total knee arthroplasty (TKA) has proven to be a suc-
cessful surgical treatment for reducing pain and improv-
ing knee function in patients with arthritis of the knee
joint [18]. Although TKA may be deemed a clinical suc-
cess as assessed by survival analysis and objective clinical
outcomes, 1 in 5 patients remain dissatisfied. The most
common causes of patient dissatisfaction include residual
pain (14%-28%) or limited function (16%-30%) [1, 3, 13]
related to poor patient selection, poor patient expecta-
tion management, poor surgical technique, and postop-
erative complications [4, 10, 17, 19].

In an effort to increase patient satisfaction for up to
30% of patients who otherwise have well-functioning
implants, numerous studies have been done to determine
if a correlation exists between patient preoperative vari-
ables and postoperative patient satisfaction. According to
Williams et al. [19], the evidence proves to be inconsist-
ent. Williams aligns with earlier research [1, 18] postu-
lating that postoperative factors such as pain and knee
function are better predictors of postoperative patient
satisfaction than preoperative variables, as early as
3 months postoperative.

The purpose of the study was to follow clinical improve-
ments through 2-years after TKA to identify the earliest
clinical time point where subjects realized the greatest
improvement, and where post-operative scores become
superior to pre-operative scores. Post-hoc exploratory
analyses were conducted to investigate predictors of
early post-operative outcomes and patient satisfaction.
To assess the subject’s perception of their recovery, the
Knee Injury and Osteoarthritis Outcome Score Physical
Function Short Form (KOOS-PS) was utilized to assess
the primary outcome and the Patient’s Knee Implant Per-
formance Score (PKIP) and the EuroQol five dimension
5-level instrument (EQ-5D) change from baseline (CFB)
were utilized to assess secondary objectives.

Materials and methods

This was a prospective, non-randomized, non-compar-
ative, non-controlled study. Investigators implanted the
cemented ATTUNE® Knee System, (DePuy Synthes,
Warsaw, IN) in either a cruciate retaining rotating plat-
form (CRRP) or posterior stabilized rotating platform
(PSRP) configuration, consistent with their standard of
care. All devices were implanted with a ligament balanc-
ing technique. Additionally, all participating centers were
instructed to follow their standard practice regarding
surgical process, patellar resurfacing, postoperative anti-
coagulation and rehabilitation protocol. All implanting
investigators were experienced medium to high volume
primary TKA surgeons (100 or more procedures annu-
ally), and each received didactic and hands on sawbones/
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cadaver training prior to implanting their first study
subject.

From January 2015 through October 2016, 6 inves-
tigators across 4 sites in the Netherlands enrolled 208
subjects, 200 of whom had unilateral surgery to receive
the implant (115 CRRP, 85 PSRP). Subjects were then
followed to the 2-year post-operative visit. This study
was registered on www.clinicaltrials.gov on 15 January
2015 under registration number NCT02339610; https://
clinicaltrials.gov/ct2/show/NCT02339610?term=
NCT02339610.

Inclusion / exclusion criteria

Subjects were included if they were 22 to 80years of age,
diagnosed with non-inflammatory degenerative joint
disease, suitable to receive the implant under study,
able to comprehend the study, gave voluntary informed
consent, and willing to perform all study procedures
and follow-up visits. Subjects were excluded if they had
inflammatory arthritis (e.g. rheumatoid arthritis, juve-
nile rheumatoid arthritis, psoriatic arthritis, systemic
lupus erythematosus, etc.), a significant neurological or
musculoskeletal disorder or disease that may adversely
affect gait or weight bearing (e.g. muscular dystrophy,
multiple sclerosis, Charcot disease), were diagnosed and
taking prescription medications to treat a muscular dis-
order that limits mobility due to severe stiffness and pain
(such as fibromyalgia or polymyalgia), or were experienc-
ing radicular pain from the spine radiating into the index
limb. Subjects were also excluded if they had a contralat-
eral amputation or previous partial knee replacement
(unicompartmental, bicompartmental or patellofemoral
joint replacement), patellectomy, high tibial osteotomy,
or primary TKA in the index knee, had participated in
a clinical investigation with an investigational product
(drug or device) in the previous 3 months, were pregnant
or lactating (females), had less than 3years of life expec-
tancy, had a psychological disorder that could affect their
ability to complete questionnaires or be compliant with
follow-up requirements, or were involved in personal
injury litigation.

Data collection and analysis

Data collection included three patient-reported outcome
measurements (PROMs): the KOOS-PS (100 point scale),
the PKIP (100 point scale; 4 subscores, 10 points each),
and the EQ-5D (100 point visual analog scale (VAS), and
crosswalk index 0 to 1). The KOOS-PS was chosen as
the primary endpoint because it is collected as standard
of care in the Netherlands and because it is a relevant
subjective measurement to assess recovery [8, 15]. The
PKIP was chosen because it was developed specifically to
“measure the patient’s perception of their biomechanics;
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the relationship of function relative to improved stability,
motion, satisfaction, and confidence” [6, 7, 11]; and the
EQ-5D was selected to assess the Subject’s overall general
health status [2, 9].

Subjects were seen pre-operatively for a clinical assess-
ment and to collect medical history, PROMs, and radio-
graphs. Subjects were then required to return to clinic at
6weeks (1-60days), 3months (61-137days), 6 months
(138-303 days), 1year (304—669 days) and again at 2 years
(670-913days) for clinical, radiographic follow-up and
to complete PROMs. The intervals were continuous to
accommodate a broad range of standard of care.

The primary endpoint of the study was the KOOS-PS
change from baseline (CFB) at 6 months post-op. The
primary endpoint analysis was to show that the entire
6month mean CFB 95% confidence interval (CI) was
greater than 0. KOOS-PS, PKIP, and EQ-5D were sum-
marized at each post-operative time-point to assess how
quickly patients improved on their path to recovery from
the time of surgery through 2-year endpoint after TKA.
Pre-operative patient attributes were explored for predic-
tors of early post-operative patient outcomes, and patient
satisfaction was explored for possible correlation with
KOOS-PS. Standard anteroposterior (AP) and lateral
views radiographs were evaluated for femoral (AP) and
tibial (AP and lateral) radiolucencies >2mm, osteolysis,
subsidence, or signs of aseptic loosening. The types and
frequencies of reported serious adverse events (SAEs),
device-related and/or procedure-related adverse events
are summarized.

Analysis methodology

The primary endpoint was assessed with a 2-sided 95%
CI from a longitudinal model of KOOS-PS CFB over all
post-operative timepoints. For the primary endpoint
analysis, it was estimated that N=170 would provide 90%
power if the true CFB was 7 points, and 99% power if the
true CFB was 10 points; it was believed that CFB would
be greater than 10 points. The sample size was increased
to N=200 for possible attrition. Apart from the pri-
mary endpoint analysis, all statistical summaries were
basic statistics (means and standard deviations) without
the longitudinal model, and change from baseline and
comparisons between time-points were assessed with a
paired t-test. No data were imputed in cases of missing
data. Exploratory analysis for predictors of better KOOS-
PS outcomes at various time points was conducted with
ordinary least squares multivariate regression. Explora-
tory analysis for predictors of patient satisfaction at
various time points was conducted with ordinal logistic
regression, with responses to the following PKIP ques-
tion 9 as the response variable (PKIP Q9): ‘Overall,
how satisfied are you with how your knee functions?’
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(response options: ‘Very Dissatisfied; ‘Dissatisfied; ‘A little
Dissatisfied; ‘A little Satisfied; ‘Satisfied, “Very Satisfied’).
Although these exploratory regression analyses were not
prospectively powered, a sample of N=200 is sufficient
to have detected a linear regression R-squared of 4% or
higher at an alpha of 0.05 with greater than 80% power.

Results

Follow-up compliance (KOOS-PS on file) was 99%
(198/200) at 6 months, 98.5% (197/200) at 1year, and
95.5% (191/200) at 2years. A summary of demograph-
ics and operative details is presented in Table 1, and are
representative of a typical primary TKA population. No
subjects had greater than 20 degrees of varus or valgus
malalignment preoperatively.

The 95% CI for the 6-month KOOS-PS CFB from the
longitudinal model was (14.8, 18.1), so the primary end-
point analysis was successfully demonstrated. Estimates
of PROMs outcomes are provided in Table 2, along with
CFB estimates (in italics). As shown in Table 2, means
for KOOS-PS, PKIP, and all PKIP subscores were bet-
ter at 6weeks compared to baseline (p-values <0.05),
and means for EQ-5D crosswalk and VAS were better
at 3months compared to baseline (p-values <0.05). Dif-
ferences between 1 and 2years were not significant for
KOOS-PS, PKIP modifying activities or stability sub-
scores, EQ-5D crosswalk or VAS; slight improvements
for PKIP Overall, confidence, and satisfaction subscores
were noted (p-values <0.05). Of all PKIP subscores, PKIP
satisfaction had the greatest increase compared to base-
line at each respective post-operative timepoints. KOOS-
PS and CFB means are shown in Fig. 1. The percentage

Table 1 Demographics and operative details (mean & SD or %)

Age 65.447.8years (minimum: 41, maxi-
mum: 78; 9 below 50)

Gender 63% female

BMI 29.0+4.3kg/m2

100% OA

3% Back pain

5.5% Cancer

12% Cardiovascular
10.5% Diabetes

7% Endocrine/Metabolic
6% Gastrointestinal

Primary diagnosis
Comorbidities

17% Hypercholesteremia
35% Hypertension

9.5% Respiratory

5% Vascular

Surgery time (minutes) 56.0£13.1
Patella 24% Resurfaced (42% CRRP. 0% PSRP)
Length of stay (days) 2.8+ 1.2days
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Table 2 PROMs results mean = SD (CFB in italics)
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Scale Pre-Op 6Weeks 3Month 6Month 12Month 24 Month
KOOS- PS 0-100 547 £ 144 63.7 £10.2 692+ 114 7131126 746 £12.5 753+ 13.1
86+153 144+ 165 16.5+16.9 198+ 16.6 205+172
PKIP Overall 0-100 332+133 531137 591+ 146 62.7 £ 16.7 675+£177 699+ 174
196168 2571179 293+188 34.0+ 209 36.3+204
Confidence 0-10 42420 64+£15 6.7+£15 70£17 73+18 77+£18
22423 25+22 27425 3.0+25 34425
Stability 0-10 404+ 2.1 64+£17 6.7+£16 69418 75+19 7717
25+24 28+23 3.0+£25 35+£25 37+24
Satisfaction 0-10 274115 64 +20 6.7+19 714+20 75+19 78+18
3.7£23 40+23 44423 48425 51+£23
Modifying activities 0-10 43425 47+26 57+26 58+30 64+30 6.5+30
03+£35 14434 15+£37 21+38 22437
EQ5D Crosswalk Oto1l 061+0.18 080+0.12 080 £0.13 084 +£0.13 086 +£0.14
0.19+0.18 0.19+0.20 0234020 025+020
VAS 0-100 723+176 79.7 £ 145 813+ 142 826+ 156 82.1 £ 141
77189 9.0+ 181 103+ 186 100+ 192

of patients with a higher KOOS-PS score compared to
baseline was 64.4% (123/191) at 6 weeks, 78.5% (150/191)
at 3months, and 81.3% (156/192) at 6 months. The 2year
KOOS-PS had decreased from 1year by more than 10
points in 9.9% (19/192) of Subjects; only one had a knee
related AE beyond 1year (arthralgia; not serious).

Exploratory analysis: predictors of early post-operative
outcomes and patient satisfaction

Table 3 shows pre-operative patient characteristics
that demonstrated correlation with better KOOS-PS
in respective multivariate regression models at various
time points (p-values in parenthesis); a separate regres-
sion model was fit for each respective time point. As
can be seen by the relatively low coefficient of variation

(R-squared) values in these models, the correlation of
pre-operative patient characteristics with post-operative
KOOS-PS was fairly weak; only pre-operative KOOS-PS
was correlated with post-operative KOOS-PS at 6 months
or later.

Ordinal logistic regression models of PKIP Q9 showed
little correlation with pre-operative patient characteris-
tics (separate univariate models were fit for each respec-
tive time point); age was weakly correlated with PKIP Q9
at 6weeks and 6 months, with p-values (Cox and Snell
R-squared) of 0.018 (2.7%) and 0.020 (2.8%), respectively;
there was slightly higher satisfaction with increased age
at these timepoints. Under separate univariate logistic
regression models for each respective time point of PKIP
Q9 was highly correlated with concurrent KOOS-PS,

KOOS-PS and CFB Means
higher is better
100 -
74.6 75.3
80 69.2 71.3
63.7 ¢ ¢ <
54.7 * *
KOOS-PS 60 -
[100 best, 0 worst] ‘
40 -
20 - s 165 19.8 205
8.6
0
Pre-op 6W 3M 6M 12M 24 M
N=194 N=197 N=197 N=198 N=197 N=191
Interim Data
Fig. 1 KOOS-PS (top) and CFB (bottom) Means
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Table 3 Regression models of post-operative KOOS-PS vs. pre-operative patient characteristics

KOOS-PS Timepoint Significant predictor variables* (p-values) R-squared
6Week Pre-op KOOS-PS (0.007), History of hypertension (0.005), Gender** (0.033), BM/ (0.006) 14.1%
3Month Pre-op KOOS-PS (0.041), History of hypertension (0.039), Gender** (0.007) 8.6%
6Month Pre-op KOOS-PS (0.002) 4.8%
1Year Pre-op KOOS-PS (0.001) 6.1%
2Year Pre-op KOOS-PS (0.003) 4.7%

*Italics indicates negative correlation
**Men showed slightly higher KOOS-PS at 6 Weeks and 3 Months

with p-values <0.001 at each time point, and R-squared
values (Cox and Snell) of 24.9%, 28.0%, 35.3%, 41.8%, and
37.5% at 6 weeks, 3months, 6 months, 1year, and 2years,
respectively; all showed that the higher the KOOS-PS
outcome, the higher the satisfaction.

Radiographic outcomes

There were no femoral radiolucencies >2 mm or findings
of subsidence or osteolysis on lateral radiographs at any
post-operative time-point, and there were no tibial radio-
lucencies >2mm or findings of subsidence or osteolysis
on either AP or lateral radiographs. One Subject had a
finding of tibial aseptic loosening on a 3month AP radio-
graph, which was not seen in subsequent radiographs.

Adverse events

There were no reported intraoperative complications.
SAEs were reported in 23% (46/200) of Subjects, includ-
ing 10 SAEs in 8 Subjects related to either the device or
procedure: 1 joint lock (surgical intervention to remove
cement), 2 wound drainage and 1 infection in 1 Subject
(liner exchange), 1 wound drainage (in a different sub-
ject; I&D with no components removed), 3 joint stiffness
(manipulation under anaesthesia in all 3), 1 deep vein
thrombosis, and 1 haematoma (I&D with no components
removed). There was one revision in the study at 31 days
(insert exchange for infection as noted above).

Discussion

The most important finding of the present study was
81.3% (approximately 4 out of 5) of Subjects had a higher
6-month KOOS-PS score than baseline, with the great-
est clinical improvement occurring within the first
6weeks. If we examine means, all 6 week PROMs means
were higher than baseline, indicating that the population
shifted toward better outcomes by 6 weeks post-opera-
tively. Further, even beyond the 6-month timepoint, all
PROMs means continued to improve up to the 2year
follow up.

Liddle [12] compared 6 months PROMs data between
TKA and unilateral knee arthroplasty (UKA) and found
favourable results in UKA, such as an EQ-5D mean score
of 0.772 as compared to the TKA EQ-5D mean score of
0.80 in this study. Also, these study results are compa-
rable with Mathijssen [14] describing Persona® TKA
(Zimmer, Warsaw Indiana) with 2year follow up using
KOOS-PS. However, specific to this study, the use of the
EQ-5D highlighted the study subject’s expressed well-
being and the PKIP scores were reflective of the subject’s
perception of knee function in relation to the implant’s
stability and motion, the subject’s confidence with nat-
ural motion such as ascending and descending stairs,
and the subject’s satisfaction with the ability to return
to normal activities pain free [11]. In the present study,
the PKIP satisfaction subscore increased the greatest
during follow up, especially the first 6 weeks, more than
the PKIP confidence, stability, and modifying activities
subscores. These good results in the first 6 weeks may be
due to some of the unique landmark features of the RP
system in this current study, with or without resurfac-
ing: the gradually reducing radius in the geometry of the
femoral component and varying femoral gutter angle in
different femur sizes by more closely mimicking the ana-
tomical patellofemoral joint and facilitating more natu-
ral femoral rollback during flexion, even without patella
resurfacing [5, 16].

In the early post-operative phase prior to 6 months,
KOOS-PS outcomes were only weakly correlated with
pre-operative factors: gender (males were slightly higher),
BMI (higher BMI was slightly lower), history of hyper-
tension (those with a history were slightly higher), and
pre-operative KOOS-PS (those with higher pre-opera-
tive KOOS-PS were slightly higher post-operative). By
6months, there was no noticeable correlation between
pre-operative factors and KOOS-PS outcome aside from
a very weak correlation with pre-operative KOOS-PS
(those with higher pre-operative KOOS-PS were slightly
higher post-operative). We interpret this to mean pre-
operative patient profile may give a minor advantage
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to some patients, depending on gender, BMI, history of
hypertension, and pre-operative clinical condition, but
this minor advantage does not persist beyond 6 months
aside from a very weak correlation with pre-operative
clinical condition: those doing better pre-operatively may
have a very slight advantage for better clinical outcome
beyond 6months. This message to patients may help
them know what to expect post-operatively, particularly
prior to 6 months.

Post-operative satisfaction showed little correlation
with pre-operative patient characteristics, aside from
age, which was weakly correlated with slightly higher
satisfaction at 6 weeks and 6 months but not beyond.
Post-operative satisfaction was moderately correlated
with concurrent KOOS-PS at all respective timepoints;
those with higher KOOS-PS were more satisfied.

There were several limitations in this study. The study
was non-randomized with no control group, and sur-
geons chose their own preferred configuration of the
TKA design (CRRP or PSRP) and whether or not to
resurface the patella, possibly introducing selection bias.
There were only four sites, so the spectrum of differences
between hospitals, surgeons, and post-operative proto-
cols may not have been fully represented in the study.

However, the present study has unique data of 200
cases with 99% complete data at 6 months follow-up
and 95.5% follow-up at 2years. Furthermore, there were
3 postoperative measuring points within 6 months,
allowing analysis of improvement between shorter
intervals.

Conclusion

The study demonstrated that 81.3% of patients in this
study had a higher 6-month KOOS-PS score than
pre-operative baseline; on average, the greatest clini-
cal improvement occurred within the first 6 weeks.
Although there may be pre-operative factors that give a
slight advantage to early post-operative KOOS-PS out-
comes, these advantages disappear by 6 months aside
from a weak correlation with pre-operative KOOS-PS
condition. There is no particular pre-operative factor
that is highly correlated with post-operative satisfac-
tion; post-operative KOOS-PS is moderately correlated
with post-operative satisfaction. These results may be
useful for pre-operative counseling and management of
patient’s postoperative expectations.

Abbreviations

AEs: Adverse events; AP: Anteroposterior; CFB: Change from baseline; Cl: Con-
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Outcome Score Physical Function Short Form; PKIP: Patient’s Knee Implant Per-
formance evaluation; PROMs: Patient reported outcome measurements; PSRP:
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knee arthroplasty; UKA: Unilateral knee arthroplasty; VAS: Visual analog scale.

Acknowledgements

The authors thank the patients who participated in this clinical study and
acknowledge the integral contributions of all clinical research coordinators
and research support staff.

Authors’ contributions

All authors contributed to the writing of this manuscript. CL was the lead
author, JL performed the statistical analyses. The author(s) read and approved
the final manuscript.

Funding
This study was funded by DePuy Synthes.

Availability of data and materials
Datasets have not been shared publicly, but may be requested through the
Yale Open Data Access program.

Declarations

Ethics approval and consent to participate

All participating centers obtained Ethics Committee approval from the
Radboud University Medical Center Corporate Staff Quality and Safety Com-
mittee on Human Research, Arnhem-Nijmegen, Netherlands (Dossier Number:
2014-1226) prior to commencing enrolment. Written informed consent was
provided by all study subjects prior to their inclusion into the study.

Consent for publication
Not applicable; no individual patient data are presented in this manuscript.

Competing interests

Four authors received research support from DePuy Synthes as clinical study
investigators in this study, two authors are DePuy Synthes employees, and one
or more authors own Johnson & Johnson stock or stock options.

Author details

! Orthopaedic Department, Rijnstate Hospital, PO Box 9555, 6800 TA Arnhem,
The Netherlands. 2 HAGA Hospital, Sportlaan 600, 2566 MJ The Hague, The
Netherlands.  Present Address: Bergman Clinics, Laan van Oversteen 20, 2289
CS, Rijswijk, The Hague, The Netherlands. # DePuy Synthes Joint Reconstruc-
tion, Inc., PO Box 988, 700 Orthopaedic Drive, Warsaw, IN 46581-0988, USA.

> Orthopaedic Department, Bravis Hospital, Boerhaaveplein 1, 4624 VT Bergen
Op Zoom, The Netherlands. ® Spaarne Hospital, Spaarne Poort 1, 2134

TM Hoofddorp, The Netherlands.

Received: 25 February 2021 Accepted: 25 March 2021
Published online: 17 April 2021

References

1. Baker PN, Rushton S, Jameson SS, Reed M, Gregg P, Deehan DJ (2013)
Patient satisfaction with total knee replacement cannot be predicted
from pre-operative variables alone: a cohort study from the National
Joint Registry for England and Wales. Bone Joint J 95-B(10):1359-1365

2. Balestroni G, Bertolotti G (2012) [EuroQol-5D (EQ-5D): an instrument for
measuring quality of life]. Monaldi Arch Chest Dis 78(3):155-159

3. Bourne RB, Chesworth BM, Davis AM, Mahomed NN, Charron KD (2010)
Patient satisfaction after total knee arthroplasty: who is satisfied and who
is not? Clin Orthop Relat Res 468(1):57-63

4. ChoiYJ,Ra HJ (2016) Patient satisfaction after total knee arthroplasty.
Knee Surg Relat Res 28(1):1-15

5. Clary CW, Fitzpatrick CK, Maletsky LP, Rullkoetter PJ (2013) The influence
of total knee arthroplasty geometry on mid-flexion stability: an experi-
mental and finite element study. J Biomech 46(7):1351-1357

6. ColesT, Williams V, Dwyer K, Mordin M (2018) Psychometric evaluation
of the patient’s knee implant performance questionnaire. Value Health
21(11):1305-1312



van Loon et al. J EXP ORTOP

(2021) 8:30

Coles TM, Dwyer KA, Mordin M, Williams V, Clatworthy M, Yates P, Ham-
ilton W (2014) Psychometric evaluation of the patient’s knee implant
performance (PKIP) questionnaire for the assessment of primary total
knee arthroplasty. Value Health 17(7):A568

Collins JE, Rome BN, Daigle ME, LernerV, Katz JN, Losina E (2014) A com-
parison of patient-reported and measured range of motion in a cohort of
total knee arthroplasty patients. J Arthroplast 29(7):1378-1382.e1371
Jansson KA, Granath F (2011) Health-related quality of life (EQ-5D) before
and after orthopedic surgery. Acta Orthop 82(1):82-89

Kim TK, Chang CB, Kang YG, Kim SJ, Seong SC (2009) Causes and predic-
tors of patient’s dissatisfaction after uncomplicated total knee arthro-
plasty. J Arthroplast 24(2):263-271

. Lewis S, Price M, Dwyer KA, O'Brien S, Heekin RD, Yates PJ, Beverland D,

Mordin M (2014) Development of a scale to assess performance follow-
ing primary total knee arthroplasty. Value Health 17(4):350-359

Liddle AD, Pandit H, Judge A, Murray DW (2015) Patient-reported
outcomes after total and unicompartmental knee arthroplasty: a study
of 14,076 matched patients from the National Joint Registry for England
and Wales. Bone Joint J 97-B(6):793-801

Lim JB, Chou AC, Yeo W, Lo NN, Chia SL, Chin PL, Tay DK, Yeo SJ (2015)
Comparison of patient quality of life scores and satisfaction after com-
mon orthopedic surgical interventions. Eur J Orthop Surg Traumatol
25(6):1007-1012

Mathijssen NMC, Verburg H, London NJ, Landsied| M, Dominkus M (2019)
Patient reported outcomes and implant survivorship after Total knee
arthroplasty with the persona knee implant system: two year follow up.
BMC Musculoskelet Disord 20(1):97

Roos EM, Lohmander LS (2003) The knee injury and osteoarthritis
outcome score (KOOS): from joint injury to osteoarthritis. Health Qual Life
Outcomes 1:64

Saffarini M, Demey G, Nover L, Dejour D (2016) Evolution of trochlear
compartment geometry in total knee arthroplasty. Ann Transl Med 4(1):7
Scott CE, Oliver WM, MacDonald D, Wade FA, Moran M, Breusch SJ (2016)
Predicting dissatisfaction following total knee arthroplasty in patients
under 55 years of age. Bone Joint J 98-B(12):1625-1634

Scott CE, Howie CR, MacDonald D, Biant LC (2010) Predicting dissatis-
faction following total knee replacement: a prospective study of 1217
patients. J Bone Joint Surg B 92(9):1253-1258

Williams DP, O'Brien S, Doran E, Price AJ, Beard DJ, Murray DW, Beverland
DE (2013) Early postoperative predictors of satisfaction following total
knee arthroplasty. Knee 20(6):442-446

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Early outcomes and predictors of patient satisfaction after TKA: a prospective study of 200 cases with a contemporary cemented rotating platform implant design
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusion: 
	Trial registration: 

	Introduction
	Materials and methods
	Inclusion  exclusion criteria
	Data collection and analysis
	Analysis methodology

	Results
	Exploratory analysis: predictors of early post-operative outcomes and patient satisfaction
	Radiographic outcomes
	Adverse events

	Discussion
	Conclusion
	Acknowledgements
	References


