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ABSTRACT

Introduction: Total knee replacement (TKR) is an established treatment for advanced osteoarthritis of the knee,
providing pain relief, correction of deformity, and improvement in joint function. Mobile-bearing rotating platform
prostheses were developed to reduce polyethylene wear, improve conformity, and allow more physiological knee
kinematics, thereby potentially enhancing functional outcome.

Materials and Methods: This prospective follow-up study was conducted in the Department of Orthopaedics at
Meenakshi Medical College Hospital and Research Institute, Kanchipuram, over a period of 18 months. A total of
25 patients with osteoarthritis of the knee who underwent primary total knee replacement using a mobile-bearing
rotating platform prosthesis were included. Patients were assessed preoperatively and postoperatively at 12 weeks
and 24 weeks. Functional outcome was evaluated using the Visual Analogue Scale (VAS), Knee Society Score
(KSS), WOMAC score, Oxford Knee Score (OKS), and range of motion (ROM).

Results: The mean age of the patients was 63.4 + 7.8 years, with females constituting 64.0% of the study
population. Significant postoperative improvement was observed in all functional parameters. The mean VAS score
improved from 8.1 + 0.9 preoperatively to 1.8 £+ 0.7 at 24 weeks. The mean KSS improved from 38.6 + 8.7 to 84.5 +
6.8, WOMAC score from 68.4 +£9.6 to 19.6 £ 5.4, OKS from 18.3 £ 4.2 to 40.2 + 3.8, and ROM from 82.4 + 14.6°
to 117.6 + 8.9°. All improvements were statistically significant (p < 0.001). No major postoperative complications
were observed.

Conclusion: Mobile-bearing rotating platform total knee replacement provided significant short-term improvement
in pain, function, and range of motion, with good patient satisfaction and minimal complications, indicating that it is
an effective option for the management of osteoarthritis of the knee.
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Introduction et al. and Powell et al., where elderly patients

In the present study, the mean age of the patients was
63.4 + 7.8 years, with a median age of 64 years, and the
majority belonged to the 61-70-year age group. Females
constituted 64.0% of the study population, reflecting the
known epidemiological trend that knee osteoarthritis
predominantly affects older adults and is more common
among women. Similar demographic patterns have been
reported in previous studies, including those by Roque

undergoing total knee arthroplasty formed the majority .
The principal finding of this study was the significant
improvement in pain relief, functional outcome, and
range of motion following mobile-bearing rotating-
platform total knee replacement (TKR). The mean
Visual Analog Scale (VAS) score improved from 8.1 +
0.9 preoperatively to 1.8 + 0.7 at 24 weeks. Functional
outcomes also showed marked improvement, with the
Knee Society Score (KSS) increasing from 38.6 = 8.7 to
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84.5 + 6.8, WOMAC score improving from 68.4 = 9.6
to 19.6 = 5.4, and Oxford Knee Score (OKS) from 18.3
+ 4.2 to 40.2 + 3.8. Additionally, the mean range of
motion improved significantly from 82.4 + 14.6° to
117.6 + 8.9°, with all results being statistically
significant (p < 0.001).

These findings support the theoretical advantages of
mobile-bearing prostheses, which are designed to reduce
contact stress and improve joint kinematics by allowing
rotational movement at the articulating interface.
Previous studies have emphasized improved conformity,
reduced polyethylene wear, and better load distribution
with such designs. Long-term studies, including those
by Milligan et al., have demonstrated excellent implant
survivorship and
supporting  the

sustained functional
effectiveness

outcomes,
of rotating-platform
systems .

Comparative literature further supports these results.
Powell et al. reported improved long-term functional
outcomes in rotating-platform implants, while Wang et
al. demonstrated better Knee Society Scores and range
of motion in mobile-bearing prostheses. However, some
meta-analyses have shown no significant difference
between mobile-bearing and fixed-bearing designs,
indicating that while rotating-platform TKR is effective,
its superiority remains debatable .

In this study, outcomes did not
significantly differ based on age or sex, suggesting
consistent benefits across demographic groups. No

postoperative

major complications were observed during follow-up.
Minor complications included anterior knee pain (8%),
delayed wound healing (4%), and stiffness (4%).
Notably, no cases of insert dislocation were seen,
although this remains a
complication.

Overall, the findings demonstrate that mobile-bearing

recognized but rare

rotating-platform TKR provides excellent short-term
outcomes with significant improvement
function, and range of motion, along with a low

in pain,

complication rate, making it an effective treatment
option for knee osteoarthritis.

Materials And Methods

This prospective follow-up study was conducted in the
Department of Orthopaedics at Meenakshi Medical
College Hospital and Research Institute, Kanchipuram,
over a period of 18 months. The study population
consisted of patients diagnosed with osteoarthritis of the
knee who underwent surgical management in the form
of primary total knee replacement. A total of 25 patients

were included in the study and were selected using
purposive sampling based on predefined inclusion and
exclusion criteria. Patients aged between 45 and 80
years with a confirmed diagnosis of osteoarthritis of the
knee and planned for primary knee replacement surgery
were included. Patients were excluded if they had a
history of previous knee surgery, active infection, age
less than 40 years, prior patellectomy, high tibial
osteotomy, septic arthritis, or rheumatoid arthritis.

Data collection procedure

After selection of eligible patients, a detailed clinical
history was obtained and thorough clinical examination
was performed. Baseline assessment included
evaluation of pain and functional status using the Visual
Analogue Scale (VAS), Knee Society Score (KSS),
WOMAC score, Oxford Knee Score (OKS), and patient
satisfaction survey. Standard radiological evaluation
was carried out using bilateral knee X-rays in
anteroposterior and lateral views, along with standing
views. Based on clinical and radiographic findings, the
diagnosis and grade of osteoarthritis of the knee were
established. Routine preoperative investigations were
performed in all patients. Written informed consent for
surgery as well as participation in the study was
obtained from all patients.

Surgical technique

Under anesthesia and strict aseptic precautions, the knee
joint was exposed through a medial parapatellar
approach using a tourniquet. Medial soft tissue release
was performed in cases of varus deformity. Proximal
tibial resection was carried out using a tibial guide,
followed by femoral preparation through an
intramedullary approach. An intramedullary rod was
inserted, and anterior and posterior femoral cuts were
made using appropriate guides. Flexion and extension
gap balancing were assessed using spacer blocks, and
necessary adjustments were made.

Trial components were inserted after preparation of the
tibial stem, and knee alignment, stability, and patellar
tracking were evaluated. Patellar osteophytes were
removed and resurfacing was performed when
indicated. Final femoral and tibial components were
implanted using antibiotic-impregnated bone cement.
Adequate range of motion and proper tracking were
confirmed intraoperatively. Hemostasis was achieved,
followed by wound closure with drain placement and
application of dressing and immobilizer.
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Postoperatively, early mobilization and range of motion
exercises were initiated, with weight-bearing as
tolerated. Sutures were removed on the 12th
postoperative day. Patients were followed up at 12 and
24 weeks, and functional outcomes were assessed using
Knee Society Score (KSS), WOMAC, and Oxford Knee
Score (OKS).

Postoperative protocol and follow-up: Outcome
measures included assessment of functional outcome
following mobile-bearing rotating platform total knee
replacement, with the primary outcome evaluated using
the Visual Analog Scale (VAS) for pain, Knee Society

Score (KSS), Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), and
Oxford Knee Score (OKS).

Statistical analysis: The collected data were entered
and analyzed using IBM SPSS Statistics. Descriptive
statistics such as mean, standard deviation, frequencies,
and percentages were used to summarize the data.
Preoperative and postoperative scores were compared
using paired #-test to determine the significance of
improvement. A p-value of less than 0.05 was
considered statistically significant. Continuous variables
were expressed as mean =+ standard deviation, while
categorical variables were presented as proportions.
Where applicable, correlation analysis was performed to
assess the relationship between different functional

outcome scores.
ey

iew &

Figure 1. Pre-bperaive X-ray - Standing AP
Lateral view

Figure 3 - Post operative X-ray- Ap & Lateral view
RESULTS
A total of 25 patients with osteoarthritis of the knee who
underwent mobile-bearing rotating platform total knee
replacement were included in the study and completed
follow-up. The mean age of the study participants was
63.4 + 7.8 years, with a median age of 64 years (IQR:
58-69) and a range of 48-78 years. The majority of
patients belonged to the 61-70 years age group (40.0%),
followed by the 51-60 years age group (28.0%). Female
patients were more common than male patients,
accounting for 64.0% of the study population.
Table 1. Age distribution of study participants (n =
25)

Age group (years) | Number (n) | Percentage (%)
45-50 2 8.0
51-60 7 28.0
61-70 10 40.0

>70 6 24.0
Total 25 100
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The mean value was 63.4 + 7.8, with a median of 64 and
an interquartile range (IQR) of 58-69. The observed
values ranged from 48 to 78.
Table 2. Sex distribution of study participants (n =

25)
Sex Number (n) | Percentage (%)
Male 9 36.0
Female 16 64.0
Total 25 100

Among the 25 patients, 14 (56.0%) underwent surgery

on the right knee and 11 (44.0%) on the left knee.

Table 3. Side affected (n = 25)

Side | Number (n) | Percentage (%)
Right 14 56.0
Left 11 44.0
Total 25 100

+=SD | £SD
VAS score 8.1+09 34+ 1.8+ | <0.001
0.8 0.7
KSS 38.6+£8.7 712+ | 84.5+ | <0.001
7.9 6.8
WOMAC 68.4+£9.6 341+ | 19.6+ | <0.001
score 7.2 54
OKS 18.3+4.2 31.8+ | 40.2+ | <0.001
4.5 3.8
Range of 82.4+14.6 104.8 | 117.6 | <0.001
motion (°) +102 | £89

The distribution of cases based on side showed that the
right knee was involved in 14 patients (56.0%), while
the left knee was involved in 11 patients (44.0%).

All measured functional outcomes showed statistically
highly significant improvement over the follow-up
period. Post hoc pairwise comparison showed that the
improvement from preoperative to 12 weeks and from
12 weeks to 24 weeks was statistically significant for all
functional parameters.

Table 6. Pairwise comparison of functional outcome
scores

Overall, a slight predominance of right-sided | Parameter | Pre-op vs 12 weeks Pre-op vs
involvement was observed in the study population. 12 weeks p vs 24 24 weeks p
Table 4. Preoperative clinical and functional value weeks p value
parameters (n = 25) value
Parameter Mean + Median Range VAS score <0.001 <0.001 <0.001
SD (IQR) KSS <0.001 <0.001 <0.001
VAS score 8.1+0.9 8(7-9) 6-10 WOMAC <0.001 <0.001 <0.001
KSS 38.6+8.7 | 39(32-45) | 24-55 score
WOMAC score | 68.4+9.6 | 69 (62-75) | 50-84 OKS <0.001 <0.001 <0.001
OKS 183+42 | 18(15-21) | 11-27 Range of <0.001 <0.001 <0.001
Range of motion 82.4+ 85 (70-92) 55— motion
(®) 14.6 110 At 24 weeks, the mean KSS was 85.7 + 6.5 among

The preoperative assessment showed a mean VAS score
of 8.1 + 0.9, with a median of 8 (IQR: 7-9) and a range
of 6-10. The mean Knee Society Score (KSS) was 38.6
+ 8.7, with a median of 39 (IQR: 32-45) and a range of
24-55. The WOMAC score had a mean of 68.4 + 9.6,
median of 69 (IQR: 62-75), and ranged from 50 to 84.
The Oxford Knee Score (OKS) showed a mean of 18.3
+ 4.2, with a median of 18 (IQR: 15-21) and a range of
11-27. The mean range of motion was 82.4 + 14.6°,
with a median of 85° (IQR: 70-92°) and a range of 55°
to 110°.

Table 5. Comparison of functional outcome scores
over time (n = 25)

males and 83.8 + 7.1 among females. The difference
was not statistically significant. Similarly, no significant
sex-wise difference was found in WOMAC, OKS, or
range of motion.
Table 7. Comparison of 24-week functional outcomes
according to sex

Parameter | Preoperative 12 24 p
Mean £ SD | weeks | weeks | value
Mean | Mean

Variable Male Mean | Female Mean p
+ SD (n=9) +SD (n=16) | value
KSS 85.7+6.5 83.8+7.1 0.514
WOMAC 189+5.1 20.0£5.7 0.638
score
OKS 40.8+£3.5 39.9+4.0 0.578
Range of 119.3+8.2 116.6+94 0.478
motion (°)

Thus, postoperative functional outcome did not differ
significantly between male and female patients. Patients
aged <60 years showed slightly better postoperative
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functional scores compared to those aged >60 years;

however,

the difference did not reach
significance.

statistical

Table 8. Comparison of 24-week functional outcomes
according to age group

Variable <60 years >60 years p
Mean + SD Mean + SD value
(n=9) (n=16)

KSS 86.9+5.9 83.2+72 0.196
WOMAC 17.8£4.6 20.6+5.8 0.221

score

OKS 41.1+33 39.7+4.1 0.386
Range of 1202+ 7.8 116.1+94 0.269
motion (°)

Although younger patients had marginally better
postoperative outcomes, age was not significantly
associated with functional recovery in the present
study.At 24 weeks, 18 patients (72.0%) reported
excellent satisfaction, 5 (20.0%) reported good
satisfaction, and 2 (8.0%) reported fair satisfaction. No
patient reported poor satisfaction.

Table 9. Patient satisfaction at 24 weeks (n = 25)

Satisfaction Number Percentage
category (n) (%)
Excellent 18 72.0

Good 5 20.0
Fair 2 8.0
Poor 0 0
Total 25 100

No major postoperative complications such as implant
loosening, deep infection, periprosthetic fracture, or
revision surgery were observed during the follow-up
period. Two patients (8.0%) developed mild anterior
knee pain, and one patient (4.0%) had delayed wound
healing, which was managed conservatively.

Table 10. Postoperative complications (n = 25)

Complication Number Percentage
(m) (%)
Anterior knee pain 2 8.0
Delayed wound 1 4.0
healing
Stiffness 1 4.0
Deep infection 0 0
Insert dislocation 0 0
Revision surgery 0 0

Discussion
In the present study, the mean age of the patients was
63.4 + 7.8 years, with a median age of 64 years, and the

majority of patients belonged to the 61-70-year age

group. Females constituted 64.0% of the study
population, reflecting the well-established
epidemiological trend that knee osteoarthritis

predominantly affects older adults and shows a higher
prevalence among women. Similar demographic
patterns have been reported in previous studies,
including those by Roque et al. and Powell et al., where
the study populations comprised elderly individuals
undergoing total knee arthroplasty, thereby aligning
with the age and sex distribution observed in our series .
The principal finding of this study was the significant
improvement in pain relief, functional outcome, and
range of motion following mobile-bearing rotating-
platform total knee replacement (TKR). The mean
Visual Analog Scale (VAS) score improved markedly
from 8.1 + 0.9 preoperatively to 1.8 + 0.7 at 24 weeks
postoperatively, indicating substantial pain reduction.
Functional outcomes also showed considerable
improvement, with the Knee Society Score (KSS)
increasing from 38.6 + 8.7 to 84.5 + 6.8, the WOMAC
score improving from 68.4 £ 9.6 to 19.6 + 5.4, and the
Oxford Knee Score (OKS) improving from 18.3 + 4.2 to
40.2 + 3.8. Additionally, the mean range of motion
improved significantly from 82.4 + 14.6° preoperatively
to 117.6 £ 8.9° at 24 weeks. All these improvements
were statistically significant, with p-values less than
0.001, demonstrating the effectiveness of the procedure.
These findings support the theoretical advantages of
mobile-bearing prostheses, which are designed to reduce
contact stress and enhance joint kinematics by allowing
rotational movement at the articulating interface.
Studies by Huang et al. and Callaghan et al. have
highlighted that such designs improve conformity and
reduce polyethylene wear, thereby contributing to better
functional outcomes. Furthermore, long-term studies
such as those conducted by Milligan et al. have
demonstrated excellent implant survivorship and
sustained functional results over extended follow-up
periods, reinforcing the durability and effectiveness of
rotating-platform systems .

Comparative studies in the literature further validate
these observations. Powell et al. reported superior long-
term patient-reported outcomes, including improved
Oxford Knee Score and WOMAC scores, in patients
receiving rotating-platform implants compared to fixed-
bearing designs. Similarly, Wang et al., in a meta-
analysis of randomized controlled trials, demonstrated
better postoperative Knee Society Scores and range of
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motion with mobile-bearing prostheses. However, it is
important to note that not all studies have shown clear
superiority. Meta-analyses by Moskal and Capps have
reported no significant differences between mobile-
bearing and fixed-bearing implants in terms of clinical
outcomes, revision rates, or complications, suggesting
that while rotating-platform TKR is highly effective, its
superiority over fixed-bearing designs remains a subject
of debate .

In our study, postoperative outcomes did not show
statistically significant differences based on age or sex,
indicating that the benefits of rotating-platform TKR are
consistent across different demographic groups.
Additionally, no major complications such as deef.
infection, implant failure, or revision surgery were
observed during the follow-up period. Minor
complications included anterior knee pain in 8.0% oZ.
patients, delayed wound healing in 4.0%, and stiffness
in 4.0%. Notably, no cases of insert dislocation were
observed, although this remains a known but relatively
rare complication associated with rotating-platform
designs. 3.
Overall, the findings of this study demonstrate that
mobile-bearing rotating-platform total knee replacement
provides excellent short-term outcomes in terms of pain
relief, functional improvement, and range of motiord.
with a low complication rate. These results support its
use as an effective surgical treatment option for patients
with knee osteoarthritis.

Conclusion 5.
The present study concludes that mobile-bearing
rotating platform total knee replacement is an effective
surgical option for patients with osteoarthritis of the
knee, resulting in significant improvement in pain relief}.
functional outcome, and range of motion. Marked
postoperative improvement was observed in VAS, Kned.
Society Score, WOMAC score, Oxford Knee Score, and
knee mobility, indicating enhanced joint function and
daily activity performance. The procedure demonstrated.
good early clinical outcomes with high patient
satisfaction and a low complication rate. Although
younger and male patients showed slightly bettef.
functional scores, age and sex were not significantly
associated with final outcomes. Overall, mobile-bearing
rotating platform prostheses provided satisfactory short-
term results and represent a reliable option for total kned0.
replacement. Further studies with larger sample sizes
and longer follow-up are required to assess long-term
outcomes and compare with fixed-bearing designs.

Limitations of the Study

This study had certain limitations, including a small
sample size of 25 patients and its conduct at a single
center, which may limit generalizability. The follow-up
period was short (24 weeks), preventing assessment of
long-term outcomes and implant survivorship. The
absence of a fixed-bearing comparison group limited
direct comparison. Additionally, factors such as BMI,
deformity severity, and comorbidities were not analyzed
separately. As a hospital-based observational study
using purposive sampling, the possibility of selection
bias cannot be excluded.
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