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ABSTRACT

Background: The ATTUNE Knee System was designed to improve patient outcome and satisfaction. The aims of this study were 
to assess patient outcome after receiving an ATTUNE total knee replacement (TKR) and ensure early results were comparable to 
other TKR systems in Australia. 

Methods: 332 ATTUNE TKR’s were performed locally, mean follow-up was 2.6 years (2.0 to 3.2). Revision data was collected on 
all ATTUNE TKR’s. ATTUNE TKR’s performed at our university teaching hospital (n=162), had patient reported outcome measured 
using the Multi-Attribute Arthritis Prioritisation Tool (MAPT) questionnaire. 

Results: Revision rate of the ATTUNE TKR was similar to national rates (1.6% vs. 2.1%) (p=0.508). Postoperative MAPT scores 
were significantly lower after TKR (n=87) (median 63.4 vs. 0.0) (p<0.001). A total of 82 (94.3%) people had an improved MAPT 
score post-TKR. 

Conclusion: Our findings suggest the ATTUNE TKR has comparable revision rates to other TKRs currently available in Australia. 
Furthermore, patient reported outcome was good 2.4 years postoperatively.

KEYWORDS: Total knee arthroplasty; ATTUNE Knee System; Revision rates; Patient reported outcomes; Multi-attribute arthritis 
prioritisation tool

INTRODUCTION
Total knee replacement (TKR) is performed in patients suffering 

from severe pain and functional limitations secondary to arthritis. 
The goal of a TKR is to reduce pain, restore function, correct 
mechanical mal alignment, ensure ligamentous balancing and 
restore the joint line [1]. In 2015 494,571 primary TKRs had been  
performed and reported to the Australian Orthopaedic Association 
National Joint Replacement Registry (AOANJRR) [2].

 
The most used primary total knee prostheses’ in Australia are the 
Triathlon cruciate retaining (CR), Nexgen CR Flex and the Vanguard 
CR [2]. Despite the increasing number of TKRs performed each 
year, up to 20% of patients continue to report dissatisfaction [3-6]. 
Common reasons for dissatisfaction include residual pain, limited 
function, and crepitus [7-9]. Anterior knee pain affected up to 50% 
of patients post-TKR, possibly due to patellofemoral mal-tracking, 
patellofemoral overstuffing, and patellar tilt [7,8,10].

https://dx.doi.org/10.38125/OAJBS.000201
https://biomedscis.com/
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The ATTUNE Knee System (DePuy Synthes, Warsaw) was 
designed in an effort to improve patient outcomes by providing 
more options for bearing and allowing easier kinematic balancing, 
as well as having a more anatomic patella and trochlear groove 
[6,11,12]. The ATTUNE Knee System has been used since 2011 
and became widely available in 2013. While studies in the USA and 
Europe have shown good early outcomes there has been no data 
from Australian patients to date [11-13]. Therefore, the aim of 
this retrospective observational study was to investigate the early 
results of the ATTUNE TKR and ensure comparable results with 
other TKR systems used in Australia. 

MATERIAL AND METHODS
An arthroplasty data system from a single institution was used 

to identify patients that had undergone TKR using the ATTUNE 
Knee System between 1st September 2014 and 31st December 2015 
allowing capture of the initial surgeries performed and a minimum 
follow-up of 2.0 years. Patients were selected to have an ATTUNE 
TKR if they fit the routine criteria in our department for a primary 
TKR surgery. The primary outcome was the need for revision 
surgery. Secondary outcomes included patient reported outcome, 
short-term postoperative range of motion (ROM) and surgical 
complications. Patients were included in the primary analysis if 
their primary diagnosis was osteoarthritis of the knee to allow for 
comparison with AOANJRR data. All patients were required to be 
≥ 18 years old. Exclusion criteria was revision surgery rather than 
primary TKR, as well as patients with primary diagnosis other than 
osteoarthritis. Ethics approval was gained from South Australian 
Local Health Network Human Research Ethics Committee. Patients 
were contacted either by mail or phone after their surgery and 
informed consent was gained from the patient to be included in the 
study.

A total of 162 TKRs, on 148 patients using the ATTUNE Knee 
System were included from our University teaching hospital. The 
surgeries were performed by one of 9 consultants or a supervised 
fellow using the medial para-patella approach. All but one TKR used 
a cruciate retaining technique as this was our surgeon’s preference, 
with one TKR using a posterior stabilising technique. All cases 
in our learning curve with the ATTUNE implant were included. 
Postoperative all patients were referred to standard postoperative 
rehabilitation. ROM was collected at the 6 to 12-week postoperative 
appointment and measured using a goniometer. Patient reported 
outcomes were measured using the Multi-Attribute Arthritis 
Prioritisation Tool (MAPT), which is a standardised and validated 

patient based score involving 11 multiple-choice questions asking 
the patient how their knee has impacted them over the previous 
three months [14,15]. The MAPT questionnaire was used as our 
routine patient reported functional assessment tool at the time 
this study started, and has been shown to be highly correlated 
with other questionnaires such as the Western Ontario and 
McMaster osteoarthritis index (WOMAC) and Oxford Knee, as well 
as demonstrating to be a good assessment of a patient’s physical 
function and pain [14,15]. The MAPT assesses pain, limitations 
to daily activities, economic effects, recent deterioration and 
psychosocial health effects [16]. Individuals are sent a preoperative 
MAPT as part of routine care to aid in prioritisation of patients 
awaiting TKR, and since it is a validated functional score it is 
reasonable to compare preoperative and postoperative scores. 
The MAPT questionnaire produces a score ranging from 0 (least 
disease severity) to 100 (greatest disease severity) [14]. Previously, 
a MAPT score ≤20 has been considered low priority for joint 
replacement surgery due to the patient having sufficient function 
[17] and therefore in this study a score of ≤ 20 was considered a 
good outcome postoperatively. Conversely, a score ≥60 has been 
previously considered high priority for joint replacement surgery 
[17] and therefore in this study if a patient had a score ≥60 this was 
considered a poor outcome postoperatively.

Patients completed a preoperative MAPT questionnaire as part 
of their standard care. Additionally, patients were sent a MAPT to 
complete in either June or December 2017 to ensure a minimum 
time-to-follow up of 2.0 years. Non-responders were telephoned. 
Age, gender, date of TKR surgery and information regarding any 
surgical complication during or after surgery was collected from 
patients that received ATTUNE TKR at our University teaching 
hospital through electronic patient records.

To assess revision rates, TKRs involving the ATTUNE Knee 
System performed by the same surgeons at our private institution 
were included in the analysis. Total TKR with the ATTUNE Knee 
System performed at both institutions was 332. Figure 1 Highlights 
recruitment, inclusion and exclusion criteria. To identify ATTUNE 
TKRs that had received revision, two local databases were reviewed 
in December 2017. Additionally, an ad hoc report was requested 
and created from the AOANJRR to identify any other revisions that 
have occurred in Australia [18]. A total of 10 knees were excluded 
from the primary analysis as they received the ATTUNE Knee 
System for reasons other than osteoarthritis; rheumatoid arthritis 
(5), osteonecrosis (3), and other inflammatory arthritis (2).

Figure 1: Patient flowchart showing inclusion and exclusion criteria for revision rate and MAPT questionnaires.
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Statistical analyses were performed using STATA 15.0. Z-score 
test statistic was used to test the difference in two population 
proportions of revision rates. MAPT score is reported as mean, 
median and standard deviation. Non-parametric Wilcoxon paired 
signed rank test was used to test the difference in median MAPT 
scores before and after TKR. Two-sample Wilcoxon rank-sum 
(Mann-Whitney) test for comparing postoperative MAPT scores 
between two age groups and MAPT scores between gender. A P 
value of <0.05 was considered significant.

RESULTS
The mean age of patients receiving TKR was 69.8 (46 to 86) years 

and 101 (62.4%) were female. A total of 322 patients underwent 
TKR with the ATTUNE system between September 2014 and 
December 2015 for osteoarthritis of the knee as primary diagnosis. 
A total of five knees received revision surgery, revision rate of 1.6% 

with mean time to follow up of 2.6 years (2.0 to 3.2). Compared 
to ATTUNE TKR performed at other hospitals in Australia (0.7%), 
there was no statistical difference in results (p=0.090). Additionally, 
our revision rate was lower compared to other TKR nationwide 
(2.1%), but there was no statistical difference in results (p=0.508) 
(Table 1). Figure 2 illustrates local ATTUNE TKR cumulative revision 
rates alongside both other ATTUNE and other TKR in Australia [18]. 
One reason for revision included infection (2) (0.6%), with both 
individuals receiving a change of insert. Additionally, one (0.3%) 
knee underwent tibial and femoral component revision secondary 
to medial tibial plateau fracture. This was due to one of the pin sites 
on the tibial component being near the cortex of the bone, which 
in turn caused a stress riser creating a weak point for fracture, and 
subsequent loosening. Lastly one (0.3%) knee underwent patella 
resurfacing secondary to patellofemoral pain, and one knee had a 
polyethylene exchange for instability (0.3%). 

Table 1: Revision Rates of primary ATTUNE, other ATTUNE and other total knee replacements.

Local Attune Other Attune Other Total Knee

Primary TKRs 322 7789 523975

Revisions 5 56 10897

% Revised 1.60% 0.70% 2.10%

P-Value - 0.090* 0.508**

*z-scores comparing revision rates of ATTUNE to Other ATTUNE

** z-scores comparing revision rates of ATTUNE to Other Total Knee

Figure 2: Cumulative Percent Revision of Primary Total Knee Replacement by Model (Primary Diagnosis OA) from 
the AOANJRR [20].

A total of 131 preoperative and 105 postoperative MAPT scores 
were collected, with 57 lost to follow-up (response rate 64.8%). 
Mean follow-up for postoperative MAPT questionnaire was 2.4 
years (2.0 to 2.8). The mean MAPT score prior to TKR, and at final 
follow-up was 62.8 (median 64.4, SD 27.4) and 10.2 (median 0.0, 
SD 21.2) respectively (Table 2). A total of 91 patients out of the 105 
(86.7%) who returned a postoperative MAPT had a MAPT score 
≤20. A total of 6 (5.7%) patients had a MAPT score ≥60.

When comparing patient gender, a total of 66 females had 
postoperative MAPT scores available, with a mean of 12.1 (median 
0.0, SD 24.0) compared to male 6.8 (median 0.0, SD 15.1). There 
was no difference in the median postoperative MAPT scores 

between males and females (p=0.715). Additionally, mean post-op 
MAPT scores were lower in patients 65 years and over. A statistical 
difference in median postoperative MAPT scores between 
individuals was found, with <65 15.3 (median 2.6, SD 26.8) and 
individuals ≥65 7.7 (median 0.0, SD 17.6) (p=0.033).

A total of 87 knees had preoperative and postoperative MAPT 
scores available. In this group, mean preoperative and postoperative 
MAPT scores were 61.3 (median 63.4, SD 27.6) and 9.6 (median 0.0, 
SD 19.7) respectively, which was statistically different (p<0.001). A 
total of 82 (94.3%), out of 87 people had an improved MAPT score 
post-TKR. 
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Table 2: Summary of MAPT Scores pre and postoperatively.

Preoperative MAPT (n=131) Postoperative MAPT (n=105)

Mean (Range) 62.8 (2.5-99.8) 10.2 (0.0 to 97.9)

Median (IQR) 64.4 (38.6 to 89.4) 0.0 (0.0 to 8.9)

MAPT ≤ 20 6.90% 86.70%

MAPT ≥60 56.50% 5.70%

Improved, n (%) 82 (94.3%)*
 *82 of the 87 had improved postoperative MAPT score. 

At 6-12 weeks postoperatively mean total ROM was 100.6o (45 to 135) (n=153). Mean flexion was 102.9o (80 to 130), and mean 
extension was 3.3o (-5 to 30). 

A total of five out of the 162 TKR’s required manipulations under 
anesthesia (3%). A further [9] knees presented for investigation 
regarding knee pain, two patients were revised due to infection, 
one for fracture, one for patellofemoral pain and one for instability.

DISCUSSION
The ATTUNE Knee System has been used in Australia since 

2013, and few studies are available looking at the outcomes of this 
new system. We looked at a combination of both surgical outcomes 
and a patient-based outcome to determine the early results of the 
ATTUNE TKR.

In our sample of 322 TKR’s involving the ATTUNE Knee System 
for osteoarthritis a revision rate of 1.6% at mean time to follow up 2.6 
years (2.0 to 3.2) was found. This was found to be higher compared 
to national ATTUNE TKR revision rates, but lower compared to all 
other TKR systems available in Australia. However, no statistically 
significant difference was found when comparing revision rates 
to either group. It is unknown whether no true difference exists 
between either cohort, this is because patient characteristics that 
may possibly influence implant survivorship were unavailable to be 
compared due to this study retrospective design. Additionally, as 
the ATTUNE Knee System is relatively new, and our series included 
all cases including ones in the learning curve, this may be one 
contributing factor to the increased revision rate in the local TKR 
cohort compared to ATTUNE TKR national rates.

An individual’s osteoarthritis disease severity is measured by 
the Hip and Knee Multi-Attribute Prioritisation Tool. This tool aids 
surgeons in prioritising individuals requiring joint replacement 
surgery [14].  In this study, individuals were sent a preoperative 
MAPT as part of routine care, and therefore to assess and compare 
an individual’s reported outcome with their TKR the MAPT 
questionnaire was used for a preoperative and postoperative 
comparison. Both construct validity and reliability have been 
validated previously in the MAPT questionnaire [14]. The MAPT 
has not been used to assess a patients’ postoperative outcome 
previously, however for this study it was chosen because it is our 
institutions routine patient reported functional assessment tool at 
commencement of this study. One study that has used the MAPT 
postoperatively found a significant difference when comparing 
preoperative and postoperative MAPT scores and found 94.8% 
of patients that had received a TKR had improved MAPT scores 6 
months postoperatively [19]. In comparison, this study showed that 
at minimum two years 94.3% of patients that received an ATTUNE 
TKR had an improved MAPT score. In this study 86.7% of patients 
who returned a postoperative MAPT had a good outcome indicated 
by a MAPT score of ≤ 20. 

Other studies looking at patient satisfaction in individuals 
that had received an ATTUNE TKR found no statistical difference 

in overall satisfaction compared to PFC Sigma [12]. Additionally, 
at two-year follow-up only 2.1% were found to be dissatisfied 
with their TKR, determined by a satisfaction score less than five 
on a visual analog scale. Ranawat et al. [12] discussed possible 
reasons for increased satisfaction of the ATTUNE TKR and included 
decreased anterior knee pain and crepitus compared to the PFC 
Sigma [12]. Furthermore, Indelli [13] used the Knee Society Score 
and Oxford Knee Score to assess clinical outcome of the ATTUNE 
TKR and found 98% had good to excellent clinical outcomes, 
however this was not statistically different compared to the PFC 
sigma. Also, Martin [8] found patients implanted with a posterior 
stabilized ATTUNE TKR had much lower crepitus compared to the 
PFC Sigma at two years postoperatively (0.8% vs 9.4%).

At 6-12 weeks postoperative patients had a mean total knee 
ROM of 100.6o. Guild and Labib [20] found a similar total ROM of 
103.0o in the NexGen LPS at 6 weeks. It should be noted that maximal 
postoperative ROM has not been recorded and it is expected to 
be higher at the two-year interval [21]. Studies that measured 
postoperative total knee ROM in patients who received the ATTUNE 
Knee System had a mean total knee ROM of 117.0o12, 123.0o13 and 
120.5o22, similar to other TKR systems [13,22]. Additionally, due to 
this study’s retrospective nature, preoperative total ROM and BMI 
were not collected and have previously been recognized to impact 
outcome [23]. Overall complication rate was relatively low, with an 
infection rate of 0.6% which is within the expected range.

CONCLUSION
In conclusion, our findings suggest the ATTUNE TKR has 

comparable revision rates to other TKRs currently available in 
Australia. Furthermore, patient reported outcome was high 2.4 
years postoperatively, with a majority of patients having a good 
outcome. All patients in our learning curve were included and 
revision rates cross-referenced with the AOANJRR. This study was 
the first to use the MAPT questionnaire to assess patient reported 
outcomes post-TKR. Longer term-follow up of the ATTUNE Knee 
System is required to compare to other TKR systems available in 
Australia.
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