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�MANAGEMENT FACTORIALS IN TOTAL KNEE ARTHROPLASTY

Patient dissatisfaction following total knee 
replacement
A GROWING CONCERN?
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A national, multi-centre study was designed in which a questionnaire quantifying the 
degree of patient satisfaction and residual symptoms in patients following total knee 
replacement (TKR) was administered by an independent, blinded third party survey centre. 
A total of 90% of patients reported satisfaction with the overall functioning of their knee, 
but 66% felt their knee to be ‘normal’, with the reported incidence of residual symptoms and 
functional problems ranging from 33% to 54%. Female patients and patients from low-
income households had increased odds of reporting dissatisfaction. Neither the use of 
contemporary implant designs (gender-specific, high-flex, rotating platform) or custom 
cutting guides (CCG) with a neutral mechanical axis target improved patient-perceived 
outcomes. However, use of a CCG to perform a so-called kinematically aligned TKR showed 
a trend towards more patients reporting their knee to feel ‘normal’ when compared with a 
so called mechanically aligned TKR 

This data shows a degree of dissatisfaction and residual symptoms following TKR, and 
that several recent modifications in implant design and surgical technique have not 
improved the current situation.
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Concerns regarding the expectations and func-
tional demands placed on total knee replace-
ment (TKR) are reported especially in young,
active patients.1,2 Surgeon-derived outcome
assessments are adequate for determining suc-
cess based on pain relief, walking and perfor-
mance of activities of daily living (ADL), and
have shown TKR to be satisfactory in relieving
pain and restoring daily function.3,4 However,
these outcome measures exhibit ceiling
effects.5,6 Latterly, greater emphasis has been
placed on patient related outcome measures
(PROMs) and some PROMs report that
between 15% to 30% of patients are less than
fully satisfied following TKR.7-11 Baker et al12

assessed patient satisfaction following TKR
using a postal questionnaire sent to 10 000
patients in England and Wales, and found
approximately 18% of patients to be ‘dissatis-
fied’ at one year following their TKR.

A new outcomes assessment following TKR
has been developed, in which a detailed ques-
tionnaire (see supplementary material) is put to
patients over the telephone by an independent,
blinded third-party survey centre to quantify
their degree of residual symptoms and any
functional deficits. Potential advantages of this
methodology are that patients may be more
likely to report negative results outside of the

physician’s office, while the independent
nature of the survey centre reduces physician
or team member bias.

We have conducted a national multi-centre
administration of this survey with the following
specific aims: 1) to quantify the degree of resid-
ual symptoms and specific functional deficits in
young (age less than 60 years), active patients
who had undergone TKR using currently used
components and surgical techniques, 2) to
determine whether socioeconomic factors
(income, education level, employment status)
and demographic factors (gender, minority sta-
tus) were associated with satisfaction following
TKR, 3) to assess the impact of novel implant
designs (gender-specific (GS), high-flex (HF),
rotating-platform (RP)) on TKR outcomes, and
4) to measure the impact of surgical techniques
such as the use of custom cutting guides versus

standard instrumentation, and kinematic align-
ment versus mechanical alignment with regards
to patient satisfaction and function.

Patients and Methods
Prior to initiation of this multicentre study,
institutional review board approval was
obtained from each of the participating cen-
tres, with the Washington University School of
Medicine serving as the co-ordinating centre.
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The centres chosen for each respective arm of the study
were all institutions with a group of adult reconstruction
trained surgeons routinely performing more than 100
TKRs per year. All centres used modern multimodal pain
management perio-perative protocols, regional anaesthe-
sia, and rapid mobilisation.13,14 In addition, each centre
had a well-established registry that could be used to identify
patients that met the inclusion and exclusion criteria for
each respective arm of the study. These centres represented
a geographically diverse mix of academic, referral, and/or
community based practices.

Investigators at each centre compiled a list of patients
who had undergone primary TKR within one to four years
of initiation of the study, who met the following inclusion
criteria: 1) males or females at least 18 years of age and less
than or equal to 60 years old; 2) patients requiring primary
knee surgery due to non-inflammatory arthritis, and 3) use
of modern conventional implants and surgical techniques.
Inclusion criteria for this study and each subset analysis
were set forth prior to the identification of potential partic-
ipants and data analysis.

Exclusion criteria for all arms of the study were 1) sub-
jects with a history of previous infection or sepsis in the
knee joint, fracture, dislocation, or revision procedure to
the operated knee; 2) patients with extensive medical co-
morbidities which would limit their activity level (i.e. renal
failure, dialysis, liver failure, congestive heart failure, etc.)
and pre-arthritic University of California, Los Angeles
(UCLA) score to less than six.

To address the impact of novel implant designs on func-
tion following TKR, patients were included if they had a
TKR performed using GS, HF, RP, or a conventional
cruciate-retaining (CR) component (Vanguard, Biomet
Inc., Warsaw, Indiana). The CR TKR design chosen was
considered a standard as it has had greater than ten years of
clinical use, and had no unique design features claimed to
improve movement, kinematics or symptoms.

To measure the impact of custom cutting guides (CCG)
versus conventional instrumentation, and kinematic versus

mechanical alignment, the age range for inclusion was
between 18 years and 75 years, as surgeons using CCGs did
not have a specific predilection for using this technique
based on age. All patients received the same cemented,
fixed-bearing, CR component (Vanguard; Biomet Inc.).
TKRs performed targeting a neutral, overall mechanical
alignment (MA) (hip-knee-ankle of 180°) and component
alignment perpendicular to each, respective mechanical
axes were performed using both custom cutting guides
(CCG-MA cohort) and conventional extramedullary tibial
and intramedullary femoral alignment guides (Standard-
MA cohort). Surgeons from two centres targeted a neutral
overall mechanical alignment and contributed patients to
both the CCG-MA and Standard-MA cohorts. All TKRs in
the kinematically aligned cohort (KA) were performed by a
single surgeon from a third institution with MRI-based,
CCGs using a previously described surgical technique.15,16

The University of Wisconsin Survey Center (UWSC) was
selected for their expertise in collecting health data for
state and federal agencies and for having no affiliation
with any of the participating centres.17,18 In collaboration
with the UWSC, an instrument was designed that would
collect specific data regarding the level of satisfaction,
function, residual symptoms, and the ability to return to
the most preferred pre-operative activity one to four years
after TKR. The survey was carried out using computer-
assisted telephone interviewing. Only the contact informa-
tion and date and side of surgery were provided to the
UWSC by the co-ordinating centre. Interviewers read a tel-
ephone script to obtain verbal consent before carrying out
the survey. A screening section ensuring participants met
the inclusion criteria was given, and the full questionnaire
was only administered to those patients who both pro-
vided verbal consent and were determined to be eligible
and capable to participate. All interviews were conducted
in English.

To assess each patient’s activity level both pre-operatively
and post-operatively, the UCLA Score was determined.19

Questions to assess patient satisfaction were selected based
on previous studies determining factors most important to
patients and/or most highly correlated with satisfac-
tion.10,11,20,21 For purposes of analysis, the responses were
grouped into two broad categories of either never/rare or
sometimes/often/frequent, and patients were asked if their
operated knee felt ‘normal’ to them, which was intended to
question whether their knee felt as it did prior to the onset
of arthritic symptoms, or as their asymptomatic, contralat-
eral knee if present. The patient specific functional scale
(PSFS)22-24 was incorporated to determine whether there
were one or more recreational activities critical to the
patient, of which they had to limit their pre-operative par-
ticipation because of knee symptoms. The percentage of
patients who returned to this critical activity following sur-
gery was determined. 

The principle questions related to satisfaction consisted
of asking the patient regarding overall function of the knee,
the ability to perform normal activities of daily living, and
satisfaction with the degree of pain relief. The principle
questions related to symptoms ennquired about the pres-
ence of any pain or stiffness in the knee, audible noises from
the knee including popping, clicking or grinding, and expe-
riencing any swelling or a sense of tightness in the knee. To
assess function, the patient was asked about the ability to
get in and out of a car, getting in and out of a chair, going up
and down stairs, the presence of any limp, and whether
their knee felt ‘normal’.
Statistical analysis. The final data was sent from the UWSC
via a secure website in SPSS Format (Version 16.0, SPSS
Inc., Chicago, Illinois) to the co-ordinating centre. A com-
prehensive list of subject details was maintained at the co-
ordinating centre to decode the survey results based on
socioeconomic factors, implant designs and surgical tech-
nique prior to data analysis.
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In order to compare patient characteristics, Chi-square
tests or Fisher’s exact tests were performed on categorical
variables while non-parametric Wilcoxon rank sum tests
were used for continuous variables. Univariate logistic
regression was conducted first to explore the association
between the specific aim of interest and outcomes then mul-
tiple logistic regression analyses were used to further con-
firm the association. Odds ratios (OR) were calculated with
95% confidence intervals. Demographic and clinical varia-
bles such as age, gender, minority status (minority consid-
ered African-American, Hispanic, or other), education (less
than high school versus high school graduate and above),
income (< $25 000 per year versus > $25 000), length of fol-
low-up, and pre-arthritic UCLA scores were considered as
potential confounders and adjusted in the models. All the
analyses were performed using SAS 9.2 (SAS Institute Inc.,
Cary, North Carolina) with an alpha level at 0.05 consid-
ered significant.

Results
A total of 1139 potential participants were identified meet-
ing the inclusion criteria. Of these, 661 patients (58%)
completed interviews for final analysis, with a mean age of
54 years (19 to 60) at the time of surgery with 61%
being female.

Patients were contacted at a mean of 2.6 years (1 to 4.7)
after operation. While 90% of patients reported satisfac-
tion with the overall functioning of their knee and 89%
were satisfied with their ability to perform activities of daily
living (ADLs), 66% of respondents reported their knee to
feel ‘normal’. The incidence of residual symptoms was high
with some degree of pain in 33%, stiffness in 41%, grind-
ing or other noise in 33%, swelling or tightness in 33%, dif-
ficulty getting in and out of a car in 38%, difficulty in rising
from a chair in 31%, and difficulty with stairs in 54%.
Only 47% reported complete absence of a limp and only
50% had participated in their most preferred sport or rec-
reational activity in the last 30 days.

Patients from households reporting an income of less than
USD 25 000 were less likely to be satisfied with the results of
TKR (56 of 68 patients satisfied, 82%) versus patients from
higher-income households (489 of 533 patients satisfied,
92%, p = 0.012). In addition, patients were also more likely
to report functional limitations in all categories versus

patients from higher-income households. Education level
and employment were not associated with patient satisfac-
tion following TKR.

Women were less likely to be satisfied (OR 3.13; 95%
CI 1.54 to 6.35; p = 0.0016), were more likely to have diffi-
culty with stairs (OR 2.07; 95% CI 1.37 to 3.10; p < 0.001),
and reported more pain in the last 30 days (OR 1.65; 95%
CI 1.15 to 2.36; p = 0.007) than men. In addition, minority
patients were more likely to have difficulty getting in and out
of a chair (OR 1.75; 95% CI 1.05 to 2.92; p = 0.032) and a
limp while walking (OR 2.04; 95% CI 1.23 to 3.39;
p = 0.006) versus non-minority patients. Therefore,

socioeconomic factors such as low income and female gender
are strongly associated with satisfaction and functional out-
comes in young patients after TKR.25,26 

To address the impact of novel implant designs on func-
tion following TKR, 1017 patients were determined to be
eligible for inclusion, and 527 patients (51.8%) were suc-
cessfully interviewed including 237 traditional CR, 137 RP,
88 GS, and 65 HF TKRs. The mean age of the patients was
55 years (19 to 60) at the time of surgery with a mean
length of follow-up of 2.6 years (1 to 4.7). Multivariable
regression analyses demonstrated that none of the new
implant designs demonstrated an advantage in any of the
patient satisfaction and functional domains versus the tra-
ditional, CR design. We found that 57 of 237 patients
(24%) in the CR group reported grinding/popping/clicking
in their knee versus 32 of 88 (36%) in the GS group
(OR 2.1, 95% CI 1.1 to 3.8, p = 0.03) and 59 of
137 patients (43%) in the RP group (OR 2.2, 95% CI 1.3
to 3.7, p = 0.0008). In addition, 46 of 237 patients (19%)
in the CR group noted difficulty getting in and out of a
chair versus 32 of 88 (36%) in the GS group (OR 1.9, 95%
CI 1.1 to 3.5, p = 0.001).

Of patients treated with a mechanically aligned TKR,
698 patients were eligible for inclusion and 448 were suc-
cessfully interviewed (64.1%), 107 with CCGs (CCG-MA
cohort) and 341 with standard instrumentation (Standard-
MA cohort). There were 146 patients who received a kine-
matically aligned TKR with the use of CCGs who were eli-
gible for inclusion, and 87 (59.6%) were successfully
interviewed. The mean age of patients was 62 years (36 to
75) at the time of surgery with 65% being female, and they
were contacted at a mean of 3.4 years (1.4 to 4.4) after
operation.

There were no significant differences between the CCG-
MA cohort and the Standard-MA cohort for patient satis-
faction and residual symptoms using both univariate and
multivariate regression analyses (p-value range 0.08 to
0.90). The only statistically significant difference between
the MA and KA cohorts following multivariate regression
analysis was that patients in the KA cohort were three times
more likely (OR 3.00, 95% CI 1.17 to 7.69, p = 0.02) to
report their knee to feel ‘normal’. No other patient satisfac-
tion or residual symptom responses reached statistical sig-
nificance using multivariate analyses when comparing the
two cohorts (ORs 0.50 to 2.09, p = 0.09 to 0.98).

Discussion
TKR continues to be effective in providing pain relief and
improved function in the majority of patients with degener-
ative joint disease.3,4 Bourne et al11 have demonstrated the
importance of patient expectations on clinical outcomes, as
patients with unmet expectations are ten times more likely to
report dissatisfaction following TKR. The use of an inde-
pendent, blinded third party to administer a survey assessing
the level of patient satisfaction and residual symptoms fol-
lowing TKR helps to eliminate physician bias. Furthermore,



PATIENT DISSATISFACTION FOLLOWING TOTAL KNEE REPLACEMENT 99

VOL. 96-B, No. 11, NOVEMBER 2014

the actual impact of socioeconomic factors and variations
in surgical technique on patient outcomes can be deter-
mined. Use of this survey has demonstrated 1) a relatively
high level of residual symptoms in young, active patients
following TKR, using our particular survey instrument, 2)
that female patients and patients from low-income house-
holds report a higher degree of dissatisfaction, 3) a lack of
patient-perceived improvements in outcome with contem-
porary implant designs and 4) that the use of CCGs to per-
form a mechanically aligned TKR does not result in
improved patient satisfaction, although their use to per-
form a kinematically aligned TKR resulted in an increased
odds of patients reporting their knee to feel similar to their
pre-arthritic state, defined as ‘normal’.

While several advantages of this method of patient
assessment have been mentioned, there are several limita-
tions that must be recognised when interpreting our data.
First, these studies are retrospective reviews that can only
determine the presence of an association of various factors
with patient outcomes, and not necessarily causation. In
addition, this survey method has the potential for recall
bias, although we have attempted to limit the degree of bias
by only including patients who received a TKR within one
to four years following the commencement of the study.
Patients who underwent revision surgery were excluded
from this study, and thus the failure rates with various sur-
gical techniques were not reported, which may affect our
results. Also patient data regarding specific complications
such as fracture and dislocation were not included for anal-
ysis, which would greatly influence patient satisfaction
with the procedure. In addition, various factors, such as the
severity of pre-operative deformity and involvement of
other joints were not accounted for, although we controlled
for demographic variables using multiple logistic regression
analysis. Lastly, although the survey instrument has been
used in prior reports, it has not been formally validated in
terms of repeatability, responsiveness to changes in
patients’ clinical status, ceiling effects, and other important
parameters. However, we feel that the questions selected for
this survey are meaningful as they were based on prior stud-
ies determining factors most important to patients and/or
most highly correlated with patient satisfaction, which was
our primary outcome measure.10,11

Only 66% of TKR patients report their knee to feel ‘nor-
mal’ versus 87% of patients following total hip replace-
ment (THR).27 The exact reasons for this large discrepancy
in outcomes between TKR and THR remain unclear. How-
ever, what remains most significant is that there is a great
margin for improving outcomes and patient satisfaction
following TKR.

In an attempt to improve patient outcomes and function,
several specific design modifications have been imple-
mented including the introduction of HF, GS, and RP
designs.28-32 The impetus is on these designs to demonstrate
superior outcomes versus traditional implants before their
widespread implementation. In this study, the use of

contemporary implant designs did not improve outcomes
when compared with patients with CR TKRs. Similarly, the
use of custom cutting guides in TKR have not been shown
to be cost-effective or advantageous, as the proposed
decrease in operative times and instrument processing costs
fail to offset the additional cost of pre-operative imaging
and fabrication of the guides.33,34

Although in this area the number of cases is small the
results of our survey demonstrate that the use of CCGs to
perform a mechanically aligned TKR was associated with
no discernible difference in patient satisfaction or residual
symptoms compared with the use of standard instrumenta-
tion. However, use of a CCG to perform a kinematically
aligned TKR showed a higher percentage of patients to
report their knee to feel ‘normal’ versus a mechanically
aligned TKR. The goal of a kinematically aligned TKR is to
align the angle and level of the distal joint line of the femo-
ral component, posterior joint line of the femoral compo-
nent and joint line of the tibial component and thus the axis
of rotation to those of the ‘normal’, pre-arthritic knee.15

Several recent studies have demonstrated encouraging
results with the use of this technique,16,35-37 and our data
further supports potential improvements with performance
of a kinematically aligned TKR.

There appear to be high levels of residual symptoms and
patient dissatisfaction following TKR in younger patients,
and recent modifications in implant design and surgical
technique have not improved patient-perceived outcomes.
We believe that use of this new paradigm to evaluate
patient satisfaction, the presence of residual symptoms and
specific functional deficits in a large cohort of TKR patients
is effective, and that future modifications of implant design
and surgical technique should be evaluated based on their
impact on patient-perceived outcomes.

Supplementary material
Example of Knee Satisfaction and Function Ques-
tionnaire is available with the electronic version of

this article on our website at www.bjj.boneandjoint.org.uk 
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