
Total knee arthroplasty (TKA) is an effective treatment for 
patients with advanced knee osteoarthritis.1) The global 
prevalence of knee osteoarthritis among people aged 60 
years and above was estimated at approximately 13% of 
women and 10% of men,2) leading to a significant increase 
in the demand for TKA. Advances in surgical techniques, 

implant materials, and biomechanics have led to further 
improvements in TKA outcomes.3) However, as patients 
engage in social and sports activities even in older age, 
their expectations for TKA have risen, resulting in a wide 
range of reported satisfaction rates (80% to 100%) in pre-
vious studies.4,5)

Patient satisfaction following TKA is subjective and 
related to clinical outcomes, such as function and pain re-
lief after surgery.5,6) However, other factors, such as physi-
cal health status, surgical techniques, and postoperative 
exercise levels, can also impact satisfaction. The presence 
of medical or psychological comorbidities during the time 
of surgery can influence postoperative pain, rehabilitation 
processes, and mental health, potentially altering the levels 
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of patient satisfaction.4,7,8) Therefore, it is crucial to analyze 
these factors to understand how to maximize patient sat-
isfaction after surgery, as identifying the factors associated 
with patient satisfaction is critical for improving surgical 
outcomes.4,9)

The aim of this study was to assess patient satisfac-
tion rates following TKA and identify the factors related 
to patients, surgery, and postoperative knee motion that 
are associated with satisfaction. It was hypothesized that 
differences in demographic characteristics, patient comor-
bidity, knee alignment, surgical option, and knee motion 
would be observed between patients who reported satis-
faction and those who did not.

METHODS
This retrospective cross-sectional study was approved by 
the Institutional Review Board of Seoul National Univer-
sity Hospital (IRB No. 2304-001-1416). Informed consent 
was waived due to its retrospective nature.

Patients
The present study included patients with primary osteo-
arthritis who underwent TKA and had a follow-up period 
of over 2 years, with data collected from January 2018 to 
January 2021. The exclusion criteria for this study were pa-
tients with non-primary osteoarthritis, such as rheumatoid 
arthritis and posttraumatic arthritis. Patients with valgus 
knees were excluded due to their limited prevalence and 
the potential confounding effect they could have on the 
analysis of preoperative coronal alignment distribution. In 
addition, patients with severe preoperative reduced knee 
joint range of motion (ROM) requiring an extensile surgi-
cal approach, patients with a history of bony surgery in the 
ipsilateral knee (e.g., knee realignment surgery or previous 

joint replacement), arthrodesis surgery in other joints, or 
conditions affecting gait were excluded (Fig. 1). Further-
more, patients who underwent revision surgery due to 
complications such as postoperative infection, instability, 
bearing dislocation, early loosening, and periprosthetic 
fracture were not included in the study, as these are widely 
recognized contributors to dissatisfaction following TKA.5)

Surgery and Rehabilitation Protocol
All TKA procedures were performed by a senior surgeon 
(MCL) with over 20 years of experience at a tertiary hos-
pital. A standard medial parapatellar arthrotomy was per-
formed. A modified gap-balancing technique was used, 
in which the size and rotational alignment of the femoral 
component were determined from the ligament tension 
and trans-epicondylar axis. Tibial cutting was made per-
pendicular to the mechanical axis of the tibia, while the 
overall alignment aimed to position the weight-bearing 
line through the center of the knee. Posterior-stabilized 
(PS) implants were used, and selective patellar resurfacing 
was performed only for patients with a patellar thickness 
greater than 20 mm and an International Cartilage Repair 
Society grade of 3 or higher. The choice between fixed- 
and mobile-bearings was not based on differing indica-
tions, but instead was determined by the surgeon’s involve-
ment in clinical trials at the time of surgery. The implants 
used included the PFC Sigma RP-F mobile (DePuy Syn-
thes), Vanguard (Zimmer Biomet), Lospa (Corentec), LCS 
(DePuy Orthopaedics), E-motion (Aesculap), NexGen 
LPS-flex (Zimmer Biomet), Attune (DePuy Synthes), B-P 
Knee (Endotec), and Persona (Zimmer Biomet). 

A standardized rehabilitation protocol was applied 
to all patients. Following surgery, the patients were in-
structed to use a knee immobilizer and walker to walk in 
the ward. Continuous passive motion machine use was 
initiated on the first postoperative day. From the third 
postoperative day, patients received passive ROM exercises 
under the guidance of experienced physical therapists. 
Patients were also educated on performing quadriceps 
strengthening and straight leg raising exercises before be-
ing discharged on postoperative day 7. 

Data Collection
Satisfaction was assessed in this study using a 5-point Lik-
ert scale, with scores ranging from 1 to 5 for the descrip-
tors “very dissatisfied,” “dissatisfied,” “neutral,” “satisfied,” 
and “very satisfied,” respectively. Patients who rated their 
satisfaction as “very satisfied” or “satisfied” were grouped 
as satisfied, while those who rated their satisfaction as 
“neutral,” “dissatisfied,” or “very dissatisfied” were classi-

980 Assessed for eligibility

122 Excluded
43 Non-primary osteoarthritis
38 Valgus knee
21 Prior bony surgery
15 Extensile surgical approach
5 Conditions affecting gait

858 Patients included in the study

784 Satisfied
(91.4%)

74 Dissatisfied
(8.6%)

Fig. 1. Flowchart of patient inclusion.
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fied as dissatisfied. 
Various factors that could potentially affect patient 

satisfaction were collected. These included demographic 
information, preoperative and postoperative coronal 
alignment (hip-knee-ankle angle), and the preoperative 
Kellgren-Lawrence grade. Implant malalignment was also 
checked postoperatively, and outliers were defined as a 
distal femoral angle 3° deviated from 5° valgus, posterior 
tibial angle 3° deviated from the mechanical axis, and 
posterior tibial slope outside of 0°–5° range.10) Physical 
status was assessed according to the American Society of 
Anesthesiologists physical status classification system and 
the Western Ontario and McMaster Universities Osteoar-
thritis Index. Additionally, comorbidities such as cerebro-
vascular disease, diabetes mellitus, hypertension, ischemic 
heart disease, chronic liver disease, chronic kidney disease, 
and psychological disease were collected. These comorbid-
ities were selected based on prior studies that investigated 
satisfaction after TKA4,7,8,11,12) and also considered the high 
prevalence of hypertension and diabetes mellitus among 
the elderly in South Korea.13) Identification of underlying 
comorbidities was conducted through a review of patients’ 
medical histories, which included treatment for the as-
sociated disease or diagnosis by preoperative work-up 
examinations. Surgical factors, such as patellar resurfacing 
and bearing type (fixed vs. mobile) were documented, and 
physical examination results, including knee flexion con-
tracture and knee flexion angle, were also analyzed. 

Data Analysis
The statistical significance of the factors was initially as-
sessed using univariate analysis by comparing the satisfied 
and dissatisfied groups. Subsequently, factors with a p-
value of less than 0.2 in the univariate analysis were se-
lected for inclusion in the multivariate regression analyses. 
A p-value of less than 0.05 was considered statistically sig-
nificant. To evaluate the predictability of the final model, 
explained variances (R2) above 0.25 were considered good, 
R2 values between 0.10 and 0.25 were considered moder-
ate, and R2 values below 0.1 were considered poor. IBM 
SPSS Statistics for Windows, version 24 (IBM Corp.) was 
utilized for statistical analyses.

RESULTS
A total of 858 patients were investigated, of whom 784 
(91.4%) reported being satisfied with the surgery, while 74 
patients (8.6%) were dissatisfied. The mean follow-up pe-
riod was 7.4 ± 3.9 years (mean ± standard deviation). The 
results of logistic regression analyses are presented in Table 

1.

Univariate Analyses
Cerebrovascular disease was significantly related to patient 
dissatisfaction (odds ratio [OR], 0.363; 95% confidence 
interval [CI], 0.169–0.777; p = 0.009). Patients with fixed-
bearing implants had a higher satisfaction rate (OR, 2.227; 
95% CI, 1.110–4.467; p = 0.024), and higher postoperative 
knee flexion angle was associated with greater satisfaction 
(OR, 1.061; 95% CI, 1.033–1.089; p < 0.001).

Multivariate Analyses
In variables with p-values of less than 0.2 in univariate 
analysis, the use of fixed-bearings and higher postopera-
tive flexion angle were associated with patient satisfaction 
(OR, 2.366; 95% CI, 1.398–4.004; p = 0.001 and OR, 1.045; 
95% CI, 1.023–1.068; p < 0.001, respectively). Each 1° in-
crease in postoperative knee flexion angle was associated 
with 1.045 times higher odds of satisfaction. Cerebrovas-
cular disease was a factor in dissatisfaction (OR, 0.403; 
95% CI, 0.212–0.765; p = 0.005). The goodness of fit test 
was satisfactory (p = 0.643), with an R2 of 0.112. The mod-
el showed moderate predictability, correctly predicting 
91.5% of the observed values, with 100.0% for satisfaction 
and 1.4% for dissatisfaction.

DISCUSSION
The most important finding of this study is the association 
between fixed-bearing implants and higher postoperative 
flexion angles with patient satisfaction. Conversely, cere-
brovascular disease was related to decreased satisfaction. 
In this study, fixed-bearing implants were correlated with 
higher satisfaction compared to mobile-bearing implants. 
Among the 548 patients with fixed-bearing implants, 516 
(94.2%) expressed satisfaction with their outcomes, while 
among the 310 patients with mobile-bearing implants, 268 
(86.5%) reported satisfaction. The influence of the implant 
bearing type on patient satisfaction remains a topic of de-
bate, with prior research yielding conflicting results.14-16) 
For instance, Thienpont and Zorman17) found higher For-
gotten Joint Scores were indicative of better satisfaction in 
patients with fixed-bearing implants and proposed that a 
more anterior contact point in mobile-bearing implants 
could be the underlying reason. van Stralen et al.18) ob-
served a higher incidence of patients with mobile-bearing 
TKA having trouble getting out of a chair. In contrast, 
Lizaur-Utrilla et al.19) found greater satisfaction in older 
patients with mobile-bearing TKA implants, suggesting 
that earlier gain of knee flexion in mobile-bearing im-
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plants contributed to higher satisfaction. Generally, meta-
analyses on clinical outcomes have shown satisfactory 
results for both bearing types.20,21) However, some random-
ized controlled studies noted more complications with 
mobile-bearings, such as bearing dislocation, instability, 
and early component loosening.22-24) However, the studies 
were not adequately powered to conclusively determine a 
significant increase in complications with mobile-bearings. 
In the present study, although these complications were 
excluded from the analysis, mobile-bearing implants ex-
hibited lower satisfaction levels compared to fixed-bearing 
implants. Therefore, the findings of this study further sup-
port the recommendation to consider fixed-bearing im-
plants for maximizing satisfaction, while acknowledging 
that mobile-bearing implants still have a high satisfaction 
rate.

Knee motion has been extensively studied as a fac-
tor affecting patient satisfaction following TKA. Previous 
studies reported conflicting findings regarding the asso-
ciation between knee motion and patient satisfaction, with 
some studies suggesting that higher knee flexion angles 
were associated with greater satisfaction, whereas oth-
ers reported that knee ROM did not significantly impact 
patient satisfaction.25-27) In this study, both knee flexion 
contracture and flexion angles were analyzed and postop-
erative knee flexion angle demonstrated a significant asso-
ciation with patient satisfaction. This finding is consistent 
with previous studies suggesting that a higher flexion 
angle benefited daily activities requiring deep flexion, such 
as squatting and cross-legged sitting.28,29) Although not 
reaching statistical significance in this study (p = 0.052), 
improvements in flexion contracture could potentially 
enhance patient satisfaction, as flexion contracture may 
cause discomfort during walking, increase energy loss, and 
alter gait patterns.28,29) A previous study by Kubo et al.28) 
found a significant association between improvement in 
the flexion angle and patient satisfaction, with a cutoff val-
ue of 5° for improvement in the flexion angle and 120° for 
the knee flexion angle. According to Oka et al.,30) achieving 
a knee flexion angle of 105° within 1 month after TKA was 
proposed as a predictor for reaching 120° at 1 year. Ad-
ditionally, failure to achieve a flexion angle of 85° within 5 
days would result in not reaching 120° at 1 year. Therefore, 
it is important to actively encourage patients to engage in 
ROM exercises following surgery to potentially increase 
their level of satisfaction.

Cerebrovascular disease has been identified as a 
factor that can limit the activities of daily living following 
TKA.31) In this study, only cerebrovascular disease was 
found to be associated with patient satisfaction among var-

ious comorbidities. The cerebrovascular diseases included 
in this study encompassed a history of brain aneurysm, 
arteriovenous malformation, intracranial hemorrhage, ca-
rotid artery disease, transient ischemic attack, and stroke. 
The precise mechanism underlying the impact of cerebro-
vascular disease on post-TKA satisfaction remains unclear. 
However, the potential explanations proposed in previous 
research include an increased risk of postoperative events 
such as stroke, which could result in delayed recovery and 
rehabilitation, subsequently lowering satisfaction levels 
compared to individuals without a preexisting cerebrovas-
cular disease.31) Furthermore, medications related to the 
management of cerebrovascular disease may adversely af-
fect the quality of life and satisfaction.8) A comprehensive 
analysis of the impact of cerebrovascular disease on pa-
tient satisfaction could not be conducted in this study be-
cause not all patients with cerebrovascular disease received 
treatment for their condition at the authors’ institution. In 
contrast, other studies suggested that various comorbidi-
ties could affect patient satisfaction. For instance, Walker 
et al.12) reported an association between lower satisfaction 
and pulmonary disease, diabetes, gastric ulcer, renal dis-
ease, liver disease, depression, back pain, and lower preop-
erative functional scores. Similarly, Pivec et al.11) found that 
diabetes, gastrointestinal disease, hypertension, psychiatric 
disease, and neurological disease were associated with 
lower satisfaction, while Clement and Burnett7) identified 
increasing age, anemia, and pain in other joints as factors 
contributing to poor satisfaction. Therefore, it is important 
to inform patients with these medical conditions about 
the potential for lower satisfaction, which can assist in the 
process of shared decision-making.

The satisfaction rate of 91.4% aligns with previous 
studies reporting rates between 80% and 100%.4,5,32) The 
wide range in patient satisfaction highlights its complex 
nature, which is influenced by combination of factors such 
as patient characteristics, surgical technique, rehabilitation 
protocol, functional outcomes, and patient expectations. 
The findings of this study imply that satisfaction may be 
optimized by correcting modifiable factors, while main-
taining awareness of unmodifiable factors such as cerebro-
vascular disease.

This study had inherent limitations as a cross-sec-
tional study and, therefore, could not account for changes 
over time. Furthermore, the inclusion of patients with dif-
ferent postoperative timeframes may have introduced bias 
in the satisfaction rate. Second, as the study only included 
Asian patients, who frequently require a high knee flexion 
angle in daily life, generalization to other ethnicities may 
be limited. In a similar context, since PS type implants 
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provide greater ROM gains compared to cruciate-retaining 
type implants,33) this study used PS type implants. Thus, 
the results may not be generalizable to patients with dif-
ferent implant characteristics. In addition, cerebrovascular 
disease encompasses a range of severities and types that 
were not specifically analyzed in this study. Also, patients 
with postoperative complications such as infection, in-
stability, bearing dislocation, early loosening, and peri-
prosthetic fractures were excluded. Lastly, the regression 
formula demonstrated moderate predictability, limiting its 
generalized application.

The use of fixed-bearing implants and higher post-
operative knee flexion angle were associated with patient 
satisfaction following TKA, whereas cerebrovascular dis-
ease was associated with dissatisfaction. The identification 
of these factors could help improve surgical outcomes and 
patient satisfaction following TKA.
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