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Abstract
Aim: Reports on mobile-bearing total knee prostheses (TKPs) are limited, mostly focusing on designs with restricted rotation. It is hypothesized that limited-
rotation designs may preserve the benefits of mobile-bearing systems while minimizing complications. This study aimed to present short-term clinical and 
radiological outcomes of limited-rotation mobile-bearing (LRMB) TKPs and assess prosthesis survival.
Methods: This retrospective study included 120 patients who underwent total knee arthroplasty between January 2022 and January 2023. Of these, 103 
patients who received the same LRMB implant and had a minimum follow-up of one year were analyzed. Pre and postoperative scores for the Knee Society 
Score (KSS), stair climbing ability, pain Visual Analog Scale (pVAS), Oxford Knee Score (OKS), and range of motion (ROM) were evaluated.
Results: Postoperative KSS, stair climbing, pVAS, OKS, and ROM scores showed statistically significant improvements compared to preoperative values (p < 
0.001). No major complications such as insert dislocation or radiographic loosening were observed.
Conclusion: LRMB total knee arthroplasty demonstrated notable short-term improvements in pain and function, with no mechanical complications. Restricting 
excessive rotation may lower wear-related risks, making LRMB a reliable option, especially for active patients.
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Introduction
Total knee prosthesis (TKP) is a widely used surgical intervention 
for advanced knee osteoarthritis, with well-documented success 
in achieving satisfactory outcomes.1 According to the literature, 
the survival rate of TKPs over a 20-year period is reported to be 
approximately 90–95%.2 Although extensive research supports 
the effectiveness of TKPs in enhancing patient outcomes, the 
optimal prosthesis design remains a subject of ongoing debate.3

Fixed-bearing (FB) total knee arthroplasty (TKA) has been 
widely accepted as a standard technique, with numerous 
studies demonstrating excellent results across various design 
modifications—including variations in condylar geometry, tibial 
surface coverage (with or without patellar resurfacing), and 
cruciate ligament retention.4– 5 In contrast, mobile-bearing (MB) 
TKPs have been less extensively reported, and most available 
studies focus on limited-rotation MB designs.6– 7

The rotating platform in MB prostheses allows for improved 
tibiofemoral alignment without limiting axial rotation of the 
polyethylene insert. It has been hypothesized that MB designs 
provide a more conforming articulation, which reduces contact 
stress on the articular surfaces and improves functional 
outcomes. The axial mobility of the insert during daily activities 
may also lower stress at the bone–implant interface, potentially 
reducing polyethylene wear and enhancing implant longevity.8

However, potential disadvantages of the MB design include 
increased implant costs and the risk of insert dislocation.9–10 
In our study, the limited-rotation mobile-bearing total knee 
prosthesis allows rotational movement of the polyethylene 
insert within ±10°, restricted by both a central and an anterior 
peg on the tibial component. In contrast, fully rotational mobile-
bearing designs typically include only a central peg, allowing 
greater rotational freedom of the insert.
Fully rotational mobile-bearing systems enhance self-alignment 
and reduce polyethylene wear by accommodating femorotibial 
incongruities during dynamic activities. However, the 
unrestricted rotational freedom may lead to increased shear 
forces at the bone-implant interface, posing a risk for bearing 
spin-out or instability. In contrast, limited-rotation mobile-
bearing (LRKMB) prostheses offer controlled rotational mobility 
that mitigates these risks. LRKMB designs aim to preserve the 
inherent advantages of mobile-bearing constructs, such as 
improved femorotibial conformity and reduced contact stress, 
while minimizing complications associated with unrestricted 
rotation. Furthermore, the restricted arc of rotation in LRKMB 
systems (typically ±10°) is considered to more closely reflect 
the physiological rotational range of the native knee, potentially 
contributing to improved kinematics and patient satisfaction 
in the early postoperative period.11 This study aims to present 
the short-term clinical and radiological outcomes of limited-
rotation mobile-bearing (LRMB) TKPs and evaluate implant 
survival.

Materials and Methods
This retrospective study was conducted using data obtained 
from total knee arthroplasty (TKA) procedures performed in 
the Department of Orthopaedics and Traumatology at our 
institution. The study population consisted of 120 patients 
who underwent TKA between January 2022 and January 2023. 

Patients were selected based on predetermined inclusion and 
exclusion criteria, and those who did not meet the criteria were 
excluded from the study. Ultimately, 103 patients who received 
the same implant system and had a minimum of one year of 
follow-up were included in the final analysis.
Prior to surgery, all patients underwent a preoperative 
anaesthesia evaluation, followed by a detailed physical 
examination approximately one week before the operation. 
Demographic data, implant selection, and preoperative planning 
measurements were documented at this stage.
Informed consent was obtained from all participants before 
surgery. This document also included detailed information 
regarding the postoperative care process.
During the initial three days postoperatively, routine inpatient 
evaluations were conducted. Follow-up assessments focused on 
clinical and radiological outcomes, particularly at the 1-year mark. 
All postoperative control data were systematically recorded.
Patient records from 2022 to 2023 were retrospectively 
reviewed and evaluated using defined criteria. Only patients 
with a minimum of one year of regular postoperative follow-up 
were included in the analysis.
During the study period, our clinic predominantly used limited-
rotation mobile-bearing (LRMB) prostheses (KAV Mobile Bearing 
Total Knee Prosthesis System, Kayseri, Türkiye) (Figure 1). 
Inclusion criteria were defined as being between 30 and 85 
years of age, having a diagnosis of osteoarthritis or rheumatoid 
arthritis, having undergone LRMB total knee arthroplasty, 
having a minimum follow-up period of 6 months, and having 
completed the clinical questionnaire during follow-up visits.
Exclusion criteria included a history of malignancy, failure to 
attend regular follow-up appointments, and having undergone 
unicondylar knee arthroplasty.

Surgical Technique
All procedures were performed under spinal anaesthesia 
with the patient in the supine position and the operative leg 
supported laterally. Standard sterilisation and draping protocols 
were followed. An elastic bandage was applied to the limb, and 
a pneumatic tourniquet was inflated to 250 mmHg.
A midline skin incision was made, followed by dissection through 
the subcutaneous tissue. Arthrotomy was performed approximately 
5 mm lateral to the vastus medialis muscle, starting about three 
fingerbreadths proximal to the superior pole of the patella. A 
segment of the joint capsule was excised to create an approximate 
5 mm gap between the patella and the capsule.
Intramedullary guides were used for femoral alignment, 
and extramedullary guides for tibial alignment. Bone cuts 
were made in accordance with the specifications of the pre-
selected implant design. Trial components were inserted, and 
appropriate soft tissue balancing was performed. The need for 
patellar resurfacing was assessed intraoperatively.
After completing the bone preparation, thorough irrigation and 
lavage were carried out. The limited-rotation mobile-bearing 
(LRMB) tibial insert was then implanted using the preferred 
posterior-stabilized (PS) KAV total knee prosthesis system, with 
the corresponding tibial and femoral components applied as per 
the manufacturer’s instructions. Once the cement had set, the 
tourniquet was deflated and haemostasis was achieved.
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A vacuum drain was placed in all cases and removed 24 hours 
postoperatively. The joint capsule and soft tissues were closed 
in layers. All patients received prophylactic antibiotic therapy 
with cefazolin and thromboprophylaxis with low-molecular-
weight heparin.

Postoperative Rehabilitation
All patients were mobilized on the first postoperative day with 
the assistance of a physiotherapist. Continuous passive motion 
(CPM) devices were used for knee joint mobilization starting 
within 24 hours following surgery, with a recommended usage 
of 4-6 hours per day to maintain joint mobility and prevent 
stiffness. Active and passive range-of-motion (ROM) exercises, 
along with quadriceps strengthening exercises, were initiated 
early to promote functional recovery. Full weight-bearing was 
encouraged as tolerated, with gradual progression based on 
the patient’s comfort and tolerance. Partial weight-bearing was 
introduced on the first postoperative day, progressing to full 
weight-bearing by the third or fourth postoperative day.
Patients were typically discharged once they demonstrated 
independent ambulation with assistive devices, within 3 to 4 
days postoperatively. All patients had their sutures removed 

between postoperative days 14 and 16. Routine follow-
up appointments were scheduled at 6 weeks, 3 months, and 
6 months postoperatively to monitor progress and adjust 
rehabilitation plans as necessary. The first clinical evaluations 
and physical examination records were obtained during the 
outpatient clinic visit in the 6th postoperative week.
The rehabilitation protocol aimed to facilitate functional 
recovery while minimizing complications. On average, 
patients achieved independent ambulation within 3-4 days 
postoperatively.

Data Collection and Outcome Measures
Following the initial three days of standard inpatient evaluation 
in the postoperative period, patients were scheduled for 
outpatient clinic visits at 3 months, 6 months, and 1 year after 
surgery. Subsequent annual follow-up appointments were 
conducted in accordance with the standard monitoring protocol.
Clinical evaluations included the Oxford Knee Score (OKS), 
stair-climbing test, Visual Analogue Scale for pain (pVAS), 
Knee Society Score (KSS), and range of motion (ROM). 
These parameters were systematically recorded during the 
preoperative period and reassessed during postoperative visits.

Table 1. Demographic data

n Mean Median Minimum Maximum Std. Deviation

Female

Age 89 66.64 67 49 82 7.051
Height (cm) 84 161.49 160 149 180 5.666
Weight (kg) 84 79.14 80 55 105 11.081

Male

Age 12 67.33 71.5 50 76 8.305
Height (cm) 12 167 168 156 175 5.222
Weight (kg) 12 79.92 77.5 60 104 11.049

Total

Age 101 66.72 67 49 82 7.168
Height (cm) 96 162.18 162.5 149 180 5.879
Weight (kg) 96 79.24 80 55 105 11.022

Objective Knee Variables Variable pairs n Mean Median Minimum Maximum Std. Deviation p-value

OKS
OKS PreOp 103 9.63 10 0 32 6.505 <0.001
OKS PostOp 103 30.01 33 0 49 11.913

KSS Function
KSS Func PreOp 103 15.82 16 -8 67 14.176 <0.001
KSS Func PostOp 103 54.17 54 0 100 26.501

pVAS
pVAS PreOP 103 7.18 7 5 8 0.813 <0.001
pVAS PostOP 103 3.58 3 1 8 1.845

Kss Knee Graph Score
KSS Knee Graph 

PreOp 103 -20.32 -20 -35 25 9.722 <0.001

KSS Knee Graph 
PostOp 103 41.64 43 8 43 6.795

Kss Knee Patient Score
KSS Knee Patient

PreOp 103 30.83 30 23 45 4.953 <0.001

KSS Knee Patient 
PostOp 103 53.06 56 26 76 11.576

Kss Knee Score
KSS Knee PreOp 103 10.51 9 -10 58 11.976 <0.001

KSS Knee PostOp 103 94.70 99 40 119 15.337

ROM
ROM PreOp 103 103.83 100 80 125 12.050 <0.001
ROM PostOp 103 119.03 120 100 125 6.862

p-value: Significance value comparisons; Preop: Preoperative; Postop: Postoperative. Statistically significant results are shown in bold.

Table 2. Comparison of clinical measurements of patients
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The primary outcome measures were:
Knee Society Score (KSS),
Stair-climbing ability,
Visual Analogue Scale (pVAS) for pain.
The secondary outcome measures included:
Oxford Knee Score (OKS),
Knee joint range of motion (ROM).
The primary objective was to evaluate the functional efficacy of 
the surgical intervention by comparing preoperative values with 
postoperative results, particularly at the 6-month follow-up.
Standard anteroposterior radiographs were obtained during 
the final follow-up to evaluate component positioning and 
detect any signs of loosening. Prosthesis survival was assessed 
by identifying any cases of mechanical failure, instability, or 
revision surgery.

Power Analysis
A retrospective cohort design was employed to evaluate the 
safety and efficacy of limited-rotation mobile-bearing total 
knee prostheses. To determine the minimum required sample 
size, anticipated changes in patients’ range of motion (ROM), 
pain scores (pVAS), and functional scores [Knee Society Score 
(KSS) and Oxford Knee Score (OKS)] were estimated based on 
data from previous studies. Assuming a type I error rate (α) 
of 5% and a statistical power (1–β) of 95%, a power analysis 
was conducted using the paired t-test model in G*Power 
version 3.1.9.4. A moderate effect size (Cohen’s d) was used 
for the estimation. Based on these calculations, it was deemed 
appropriate to include 103 patients, as retrospective evaluation 
would be performed using available patient records.

Ethical Approval
This study was approved by the Non-Interventional Clinical 
Research Ethics Committee of Kayseri City Hospital (Date: 
2024-05-28, No: 100).

Statistical Analysis
The normality of continuous variables was assessed using 
histograms, Q-Q plots, and the Shapiro-Wilk test for the 
comparison of pre- and post-operative clinical measurements. 
Based on the normality test results, parametric tests were 
applied to variables with a normal distribution, while non-
parametric tests were used for non-normally distributed data. 
Descriptive statistics are presented as mean, median, minimum, 
maximum, and standard deviation.
Paired samples t-test and Wilcoxon tests were used to compare 
pre- and post-operative clinical measurements for variable 
pairs. Based on the p-values, statistically significant differences 
were observed in all objective knee variables between pre- and 
post-operative measurements. Additionally, the effect of the 
operation on stair climbing ability was visualized using bar 
charts comparing pre- and post-operative stair climbing levels. 
This provides a useful tool for assessing the impact of the 
operation on changes in this domain.
The effect of gender on pre- and post-operative measurements 
was analyzed using multivariate analysis. For this purpose, 
Pillai’s Trace statistic was chosen, considering the assumptions 
of MANOVA (Multivariate Analysis of Variance). In this study, 

Figure 3. Scatter plot matrix displaying the correlation 
between changes in clinical variables (OKS, KSS Function, KSS 
Knee Score, and ROM)

Figure 2. Bar charts of cross-tabulation for pre- and 
postoperative climbing stairs, PreOp: Preoperative; PostOp: 
Postoperative. Figure is a bar chart of Cross-tabulation for 
climbing stairs measurements

Figure 1. KAV Limited rotation mobile bearing total knee 
prothesis a) femoral component b)Limited rotation  mobile 
bearing insert c)Tibial component
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Pillai’s Trace and associated p-values indicated that gender 
had no statistically significant effect on any of the pre- or 
post-operative measurements. All statistical analyses were 
performed using IBM SPSS Statistics version 26.

Reporting Guidelines
This study is reported in accordance with the STROBE 
guidelines.

Results
The demographic characteristics of the participants, including 
age, sex, height (cm), and weight (kg), are presented in Table 1.
Statistically significant improvements were observed in 
postoperative Knee Society Score (KSS), stair climbing ability, 
Pain Visual Analog Scale (pVAS), Oxford Knee Score (OKS), and 
range of motion (ROM) when compared to preoperative values.
To assess changes in stair climbing ability, a cross-tabulation 
analysis was performed comparing pre- and postoperative 
categories. A graphical representation of these changes is 
provided in Figure 2.
The study population consisted of 91 female and 12 
male patients. Descriptive statistics comparing pre- and 
postoperative outcomes by sex are summarized in Table 2.
Correlation analyses were conducted to evaluate the 
relationships between changes in clinical outcome measures. 
The following results were obtained:
• A strong, positive, and statistically significant correlation was 
observed between changes in OKS and KSS Function (ρ = 0.894; 
p < 0.05).
• A moderate, positive, and statistically significant correlation 
was observed between changes in OKS and KSS Knee Total (ρ 
= 0.484; p < 0.05).
• No statistically significant correlation was found between 
changes in OKS and ROM (ρ = 0.182; p > 0.05).
• A moderate, positive, and statistically significant correlation 
was found between changes in KSS Function and KSS Knee 
Total (ρ = 0.522; p < 0.05).
• No statistically significant correlation was observed between 
changes in KSS Function and ROM (ρ = 0.176; p > 0.05).
• A moderate, positive, and statistically significant correlation 
was found between changes in KSS Knee Total and ROM (ρ = 
0.436; p < 0.05).
These correlation results are illustrated in Figure 3.
Importantly, no major postoperative complications, including 
insert dislocations, were reported in any patient throughout the 
follow-up period.

Discussion
Mobile-bearing (MB) knee arthroplasty systems were initially 
introduced to overcome certain biomechanical limitations 
of fixed-bearing designs. Over time, MB systems have been 
increasingly adopted for select patient populations due to their 
theoretical advantages in wear reduction, implant longevity, 
and joint kinematics.8, 9 However, conventional instrumentation 
has also demonstrated near-perfect clinical results for up to 
10 to 20 years, as extensively documented in the literature.10–12 
Numerous studies suggest that while conventional fixed-
bearing designs may be more suitable for elderly patients, MB 

systems may offer superior outcomes in younger, more active 
individuals. This distinction is primarily attributed to the reduced 
surface polyethylene wear, lower risk of aseptic loosening, and 
potentially improved implant survival associated with mobile-
bearing (MB) designs.13, 14 Although the present study includes 
only short-term data, no signs of aseptic loosening or insert wear 
(based on medial and lateral radiographic gap measurements) 
were detected in our radiographic assessments.
One of the key theoretical benefits of MB systems is the potential 
for the tibial component to realign itself under the femoral 
component—an effect termed “self-alignment”—which may 
help reduce malpositioning of the tibial implant. It is hypothesized 
that this mechanism could enhance patellofemoral tracking and 
reduce anterior knee pain. The significant improvement in VAS 
scores from the preoperative to the postoperative period (p < 
0.001) observed in our study further supports this assumption. At 
the same time, the literature reveals conflicting evidence: while 
some publications argue that component design and surgical 
technique can reduce patellofemoral complications, others 
report no measurable difference in outcomes. This ongoing 
debate reflects the complexity of rotational alignment’s role in 
early clinical results.15

Despite their advantages, MB designs are not without 
drawbacks. Potential disadvantages include increased implant 
cost and the risk of insert dislocation.6, 7 Several case series in the 
literature have described such dislocations, usually attributed 
to excessive rotational forces causing disengagement of the 
polyethylene insert from the tibial base.16 In response, limited-
rotation mobile-bearing (LRMB) designs have been developed 
to restrict rotational motion within a safe range, thereby 
reducing the likelihood of dislocation. In our study, no insert 
dislocations were observed, supporting the safety profile of the 
LRMB design.
Another purported benefit of MB-TKA is the reduction in 
polyethylene wear and component loosening. In line with 
this theory, our cohort exhibited no radiographic signs of 
polyethylene insert wear (based on medial and lateral joint 
space measurements), osteolysis, or loosening during the 
follow-up period.5, 16, 17 Nevertheless, contradictory findings 
exist. For instance, Huang et al. reported a higher incidence of 
femoral-side osteolysis in MB patients, hypothesizing that the 
congruent articulating surfaces may generate finer polyethylene 
debris, which is more readily phagocytosed, thus contributing 
to osteolysis.18 It is conceivable that LRMB designs, by limiting 
rotational movement, may help mitigate this issue.
When comparing MB and conventional fixed-bearing designs, 
most studies—including ours—have found no significant 
differences in postoperative outcome scores such as the Knee 
Society Score (KSS), Oxford Knee Score (OKS), Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC), 
and Visual Analog Scale (VAS) for pain. However, both groups 
consistently show substantial improvements from preoperative 
baselines.19–22

 In our study, the mean Oxford Knee Score (OKS) was 30.01, 
and the functional subscore of the Knee Society Score (KSS) 
was 54.17 in patients who underwent total knee arthroplasty 
with a mobile-bearing prosthesis. These findings demonstrate 
the functional effectiveness of mobile-bearing designs. In a 
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study by Kim et al., the mean OKS was reported as 32.1 in the 
mobile-bearing group, with no significant difference compared 
to the fixed-bearing group.23 Similarly, Ruckenstuhl et al. found 
no statistically significant difference in OKS or KSS functional 
scores between mobile- and fixed-bearing prostheses in their 
prospective study.24 A meta-analysis conducted by Zhang 
et al. also reported that mobile-bearing prostheses did not 
demonstrate a functional advantage over fixed-bearing implants 
in terms of KSS scores.25 The slightly lower functional score in 
our cohort may be attributed to patient profile, comorbidities, 
or variations in rehabilitation protocols.
The mean Visual Analog Scale (VAS) score for pain in our study 
was 3.58, suggesting that mobile-bearing prostheses provide an 
acceptable level of postoperative pain relief. However, this score 
is somewhat higher than those reported in similar studies. For 
instance, Ruckenstuhl et al. reported a mean VAS score of 2.1 in 
the mobile-bearing group, with no significant difference from 
fixed-bearing implants.24 Although individual pain perception, 
psychological status, or inclusion of patients with rheumatologic 
conditions may have contributed to the higher score in our series, 
this relatively elevated VAS value highlights a potential area for 
improvement. Future studies investigating patient-related and 
perioperative factors affecting pain perception could help optimize 
outcomes and guide patient selection and postoperative care 
protocols in mobile-bearing total knee arthroplasty.

Limitations
The principal limitation of our study lies in its retrospective 
design. Additionally, the relatively short follow-up period limits 
our ability to assess the long-term durability and potential late 
complications associated with LRMB implants. Nevertheless, 
the early clinical and radiological outcomes appear promising. 
Future prospective studies with extended follow-up durations 
will be essential to validate these preliminary findings and 
determine the long-term performance of LRMB systems.

Conclusion
In this retrospective study, total knee arthroplasty using a 
limited-rotation mobile-bearing prosthesis demonstrated 
satisfactory short-term clinical and radiological outcomes. 
Functional assessments, including OKS and KSS scores, 
indicated adequate joint performance, while postoperative 
range of motion exceeded the functional threshold. Although 
pain levels were generally acceptable, the relatively higher VAS 
scores observed in our cohort suggest that further investigation 
is warranted to optimize pain management and identify 
contributing factors. These findings support the use of mobile-
bearing designs as a viable option in total knee arthroplasty, 
though patient selection, perioperative care, and rehabilitation 
strategies may influence outcomes and should be the focus of 
future prospective studies.
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