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Abstract

Introduction: Rotating platform (RP) is a form of mobile-bearing design for total knee arthroplasty (TKA). This reduces the
polyethylene contact stresses and the forces acting on tibial component and bone cement interfaces. It increases the femoral roll-
back and flexion. The objective was to assess the functional outcome of rotating platform design in primary TKA, in patients with
osteoarthritis of knee and the association of age and gender with the outcome.

Materials and methods: A prospective observational study was done on 42 patients who underwent primary TKA with RP design
and followed-up for one year. The outcome was assessed with the Knee Society Score at one year. Data analysis was done using
statistical package SPSS V-27.0.

Results: The mean age was 64.33(+6.12). The mean pre-op knee clinical score was 30(+6.409), which improved to mean post-op
score of 92.17(+5.53). 37(88.1%) had excellent and 5(11.9%) had good results. 7(70%) patients in the age group <60 years,
24(96%) cases of 60-69 years and 6(85.7%) cases of 270 years had excellent results. 23(95.8%) females and 14(77.8%) males
had excellent knee clinical scores. The mean pre-op knee functional score was 33.81(%9.988), which improved to a mean post-op
score of 82.38(+£6.917). 36 cases (85.7%) had excellent and 6(14.3%) had good results. 7(70%) patients <60 years, 22(88%) of 60-
69 years and 7(100%) of 270 years had excellent results. 21(87.5%) females and 15(83.3%) males had excellent knee functional
scores.

Conclusion: Total knee arthroplasty with rotating platform design has shown excellent clinical and functional outcome without
any serious complications at one year follow-up.
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Introduction postoperative range of motion and should be considered
during planning of TKA. Posterior cruciate retaining
designs showed comparable results of functional
outcome, range of motion and complications to cruciate
substituting designs [5]. Computer assisted TKA offered

Osteoarthritisis the most common form of arthritisin the
elderly. It is more common in knee than in hip or ankle
[1]. Drugs, physiotherapy and life style modifications
can relieve pain to some extent but cannot cure the
underlying pathology. Total knee arthroplasty (TKA) is
the treatment of choice for severe osteoarthritis knee,
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no advantage in function, survivorship, or quality of life
over conventional technique [6].

The two types of bearing designs for TKA are fixed-
bearing and mobile-bearing designs. The fixed-bearing
design results in high contact stress between femoral
and tibial surfaces which results in polyethylene
wear and fixation failure. This lead to the concept of
mobile-bearing (MB) design. The MB design TKA was
first developed as meniscal bearing concept and later
modified to rotating platform (RP) design. The RP
design reduces the polyethylene contact stresses and
reduces the forces acting on tibial component and bone
cement interfaces [7]. The rolling curvilinear motion is
dissociated from the transverse axial rotation motion
onto two articulating surfaces. These leads to decreased
wear and aseptic loosening. Polyethylene movement
relative to tibial tray increases the femoral roll-back and
flexion, thereby improving the range of movement and
knee function [7, 8].

There are various mobile-bearing designs, differing in
their mobility [9]. The meniscal bearing designs mimic
meniscus with independent movements of medial and
lateral bearings. The anteroposterior glide and rotation
designs allow gliding in anteroposterior plane and
minimal rotation about central axis of tibia. The RP
design allows free rotation of tibial polyethylene insert
about central axis of tibia. There are many articles
relating to mobile bearing design in literature [4, 8, 10].
Very few studies have been documented specifically
for rotating platform design [11]. The purpose of this
study was to assess the functional outcome of rotating
platform design of TKA in patients with osteoarthritis
of knee. Also to assess the association of age and gender
with the functional outcome of RP design TKA.

Materials and methods

A prospective observational study was done on 42
consecutive patients who underwent primary TKA with
RP design at Department of Orthopaedics, Government
Medical College, Thiruvananthapuram during the period
December 2020 to May 2022, after institutional ethics
committee clearance (HEC No: 07/77/2020/MCT). All
the patients who satisfied the inclusion and exclusion
criteria, and who gave informed written consent were
included in the study.

Inclusion criteria: diagnosed osteoarthritis knee
patients who underwent RP design TKA who were
available for a minimum follow up of 12 months, who
gave written informed consent, patients undergoing
both unilateral and bilateral TKA. Exclusion criteria:
patients who had previous knee surgery, patellectomy
or high tibial osteotomy; patients with a history of

septic arthritis and rheumatoid arthritis; patients who
had flexion contracture > 20° or valgus deformity >15°
or varus deformity >20° and patients requiring revision
TKA.

Surgical technique

Authors used Buechel-Pappas™ primary knee system
CoCr (Rotating Platform) knee implant for all the
surgeries. Under epidural anaesthesia and strict aseptic
precautions, knee joint exposed through a medial
parapatellar incision after inflating tourniquet. A medial
soft tissue release was performed from the medial
proximal tibia for fixed varus deformity. Symmetric
and balanced flexion-extension gaps were obtained by
Gap balancing technique. Upper tibial resection done
using tibial resection guide. A femoral guide is used for
drilling a hole into the femoral intramedullary canal, the
entry portal being a point anterior to origin of posterior
cruciateligamentsjustmedial to midline. Intramedullary
rod is inserted into the femoral shaft. The A-P femoral
resection guide is fixed with 2 pins and anterior and
posterior femoral resections done. Flexion tension and
alignment checked with spacer block and releases done
if necessary, for equal medial and lateral gaps. The distal
femoral resection guide is placed and the distal femoral
resection done, with the resection angle being the
difference between the mechanical and anatomical axis
of femur. Extension gap (Figure 1a) and limb alignment
checked using spacer block. The extension gap must
be same as the flexion gap. Finishing guide is placed
and anterior and posterior chamfer cuts done. The
appropriate size tibial reamer guide template is placed
and hole for tibial stem reamed. Tibial trial component
and trial polyethylene is inserted. Knee flexed to 120°
and trial femoral component placed (Figure 1b). Patella
is reduced and patella tracking evaluated. Patellar
osteophytes removed and denervation of patella
performed with electrocautery. The appropriate tibial
and femoral components implanted using antibiotic
impregnated bone cement. Adequate range of motion
(Figures 1c,d), free bearing movement and proper
patella tracking were ensured. Tourniquet released
and saline irrigation done. Watertight closure of deep
retinacular tissues done after keeping suction drain and
attaining haemostasis. Staples used for skin closure.
Compression dressing and knee immobilizer applied.

Intravenous antibiotics were continued for 3-5 days.
Epidural analgesia given till epidural removed on 1%
post op day. Low molecular heparin was given for DVT
prophylaxis for 5 days after which it was converted to
oral ecospirin for 6 weeks. Patients were made to walk
with walker on 1% post op day and isometric quadriceps
exercises advised. Suction drain removed after 48 hours
and patients discharged on 5-7" post op day. Sutures
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Figure 1: (a) Assessing extension gap, (b) Reduction with trial implants, (c) Flexion with implants, and (d) Knee extension with
implant.

removed on 15" post op day and patient was advised to
continue regular physiotherapy.

The patients were assessed clinically, functionally and
with X-rays at 6 weeks post-operatively and re-assessed
every 6 weeks for a minimum of 12 months. The knee
society score (KSS) [12] was tabulated at 12 months by
an independent observer. The KSS include pre-op and
post-op versions. The objective knee score is completed
by surgeon, which includes pain walking on level ground,
on stairs or inclines. Also alignment, ligament stability
and range of motion are assessed along with flexion
contracture or extensor lag. The functional component
of the score include a patient specific survey evaluating
activities of daily living, sports or recreational activities,
patient satisfaction and their expectations. A KSS of 80-
100 is considered excellent, 70-79 as good, 60-69 as fair
and <60 as poor.

Statistical analysis

A study proforma was used to collect data from
patients. Data analysis was done using statistical
package SPSS V-27.0 (IBM Corp, Armonk, NY, USA).
Qualitative variables were expressed in proportion
and quantitative variables were expressed in mean and
standard deviation. The mean and standard deviation
of knee functional and clinical scores at 12 months
follow up and age of patients was calculated. Chi-square
test was used to check for any significant association
between age and the mean Knee Functional and Clinical
Score at follow up. P-value less than 0.05 was considered
statistically significant.

Results

Out of the 42 patients, 25(59.5%) belonged to the age
group of 60-69 years (Table 1). The youngest patient
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was 49 and the oldest 79 years. The mean age was
64.33(£6.12). Twenty four (57.1%) patients were
females (Table 2). Right side was involved in 25(59%)
cases. The mean pre-op knee clinical score was
30(£6.409) in this study which improved to mean post-

clinical scores. Out of the 18 male patients, 14(77.8%)
had excellent and 4(22.2%) had good knee clinical
scores (Table 6) .

Table 1: Age distribution.

op score of 92.17(£5.53) (Table 3). According to the Age in years Frequency Percent
knee society clinical scoring, 37(88.1%) had excellent <60 10 3.8
and 5(11.9%) had good results (Table 4). Based on '
knee clinical scoring system, 7(70%) patients in the age 60-69 25 595
group <60 years, 24(96%) cases in the age group 60 - 270 7 16.7
69 years and 6(85.7%) cases in the age group 270 years Total 42 100
had excellent results (Table 5). Out of the 24 females,
23(95.8%) had excellent and 1(4.2%) had good knee Note: Mean age- 64.33(£6.12)
Table 2: Gender and side distribution.
SEX Frequency Percent SIDE Frequency Percent
Female 24 571 Left 17 40.5
Male 18 429 Right 25 59.5
Total 42 100 Total 42 100
Table 3: Knee clinical score and knee functional score.
Knee clinical score Knee functional score
Total cases
Min Max Mean Star.lda.rd Min Max Mean Starllda.rd
deviation deviation
Pre- op 42 20 44 30 6.409 20 50 33.81 9.988
Post- op 42 79 98 92.17 5.53 70 90 82.38 6.917
Table 4: Grading of knee clinical and knee functional scores.
Knee clinical score Frequency Percent Knee{ g::etlonal Frequency Percent
Good 5 11.9 Good 6 14.3
Excellent 37 88.1 Excellent 36 85.7
Total 42 100 Total 42 100
Table 5: Age and knee clinical score.
Knee clinical score
Total
Age in years Good Excellent
N % N % N %
<60 3 30 7 70 10 100
60-69 1 4 24 96 25 100
270 1 14.3 6 85.7 7 100
Total 5 11.9 37 88.1 42 100

Note: Chi-Square test x? = 4.65, df =2, p-value= 0.098

The mean pre-op knee functional score was
33.81(+9.988), which improved to a mean post-op
score of 82.38(+6.917) (Table 3). According to the knee
society functional scoring system, 36 cases (85.7%) had
excellentand 6(14.3%) had good results (Table 4). Based
on knee functional score, 7(70%) patients <60 years,

22(88%) of 60- 69 years and 7(100%) of 270 years
had excellent results (Table 7). Out of the 24 females,
21(87.5%) had excellent and 3(12.5%) had good knee
functional scores. 15(83.3%) males had excellent and
3(16.7%) had good knee functional scores (Table 8).
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Table 6: Gender and knee clinical score.

Knee clinical score

Total

Sex Good Excellent

N % N % N %
Female 1 4.2 23 95.8 24 100

4

5

Male 22.2 14 77.8 18 100

Total 11.9 37 88.1 42 100

Note: Chi-Square test x? = 3.197, df =1, p-value= 0.074

Table 7: Age and knee functional score.

Knee functional score
Total
Age Good Excellent
N % N % N %

<60 3 30 7 70 10 100
60-69 3 12 22 88 25 100
=70 0 0 7 100 7 100
Total 6 14.3 36 85.7 42 100

Note: Chi-Square test x? = 3.29, df =2, p-value= 0.193

Table 8: Gender and knee functional score.

Knee functional score

Total

Sex Good Excellent

N % N % N %
Female 3 12.5 21 87.5 24 100

3

6

Male 16.7 15 83.3 18 100

Total 14.3 36 85.7 42 100

Note: Chi-Square test x* = 0.146, df =1, p-value= 0.703

Discussion

In this prospective study involving 42 patients who
underwent rotating platform TKA, the outcome was
assessed with the knee society score. The scoring system
combines arelatively objective knee clinical score (based
on clinical parameters) and a knee functional score
(based on how the patients perceive that knee function
with specific activities). The mean age of the patients
in this study was 64.33 (£6.12) years (range 49 to 79)
which is comparable to the study done by Maniar et al in
Indian population with the low contact stress rotating
platform(LCS-RP) knee arthroplasty in 45 patients(55
knees) where the mean age was 59.6 years (range 40
to 77) [13]. In this study of 42 patients who underwent
mobile bearing total knee arthroplasty, 85.7% had
excellent and 14.3% had good functional outcome at 12
months follow up according to Knee Functional Score.

The mean pre-op knee clinical score was 30(x6.409)
in this study which improved to mean post-op score

of 92.17(£5.53). An improvement in knee society knee
clinical score from 34(pre-op) to 94(post-op) was
reported by Argenson et al, involving 112 patients
with an average follow up of 10.6 years [14]. Meftah et
al [15] in a prospective study of 117 patients reported
an improvement in the Knee Society pain score from a
pre-op average of 44.1 to final average of 94.3. Maniar
et al reported an increase in knee clinical score from a
pre operative average of 33 to a final value of 91 with
the LCS-RP knee [13]. Vaidya et al [16], using the Press
Fit Condylar-Rotating Platform-Posterior stabilized
(PFC-RP-PS) design in 121 knees reported an increase
in Knee Clinical Score from a mean pre op value of 27
to a final of 93.

The mean pre-op and post-op knee functional scores
were 33.81(+9.988) and 82.38(+6.917) respectively in
the present study which were also comparable to the
results of the previous studies shown below. Argenson
et al [14] reported an improvement in knee functional
scores from 55(pre-op) to 88(post-op) in his study.
Meftah et al [15] reported an improvement in knee
functional score from pre-op mean of 39.4 to a post-
op mean of 90.2. Maniar et al reported an increase in
knee functional score from a pre-op mean 45 to post-op
mean 76, with the LCS-RP knee [13]. Study by Vaidya
et al [16], reported an increase in Knee Functional
score from a mean pre op value of 40 to a final of 95.
The post-operative knee flexion was in the range of
95-120 degrees in the present study. The results were
comparable to that of the studies done by Vaidya [16],
and Maniar etal [13].

Based on knee clinical scoring system, 7(70%) patients
in the age group <60 years, 24(96%) cases in the age
group 60 - 69 years and 6(85.7%) cases in the age group
270 years had excellent results. According to Knee
Functional Score, 7(70%) patients <60 years, 22(88%)
of 60- 69 years and 7(100%) of 270 years had excellent
results. But there was no statistically significant
association between age group and knee clinical score
(p-value= 0.098) or knee functional scores (p-value=
0.193) (Tables 5, 7). Out of 24 females, 23(95.8%) had
excellent and 1(4.2%) had good knee clinical scores.
Out of the 18 males, 14(77.8%) had excellent and
4(22.2%) had good knee clinical scores. 21(87.5%)
females had excellent and 3(12.5%) had good knee
functional scores. 15(83.3%) males had excellent and
3(16.7%) had good knee functional scores. There was no
statistically significant association between gender and
knee clinical score (p-value= 0.074) or knee functional
scores (p-value= 0.703) in the current study (Tables 6,
8).



209

Kavalakkatt K et al. ] Med Sci Res. 2023; 11(3):204-209

Rotating platform design total knee prostheses
combines conformity and mobility and at the same
time, provides an increased area of contact and also
lower contact stress from extension to flexion, thereby
reducing polyethylene wear and aseptic failure after TKA
[14]. The rotational mismatch between the femur and
tibia is self-corrected in the RP design which improves
patella tracking and also reduces anterior knee pain
[17]. Anatomic postoperative alignment depends on
accurate resection of bone and ligament balancing, is
critical for long term survival of knee prosthesis. Gap
balancing technique was employed in all cases and the
authors found it comfortable for obtaining symmetric
and balanced flexion and extension gaps. Femoral
component was positioned parallel to the resected
proximal tibia with each collateral ligament equally
tensioned to obtain a rectangular flexion gap. A precise
proximal tibial resection is critical when using a gap
balancing technique. A varus tibial resection will result
in increased internal rotation of the femoral component
and a valgus tibial cut will lead to excessive external
rotation of the femoral component. Precise balancing of
the flexion and extension gaps is required to prevent the
bearing dislocation in mobile bearing knee arthroplasty.
Maniar et al reported a case of revision for bearing
dislocation in their study of 55 TKAs [13]. Fisher et al
[18], reported 7 cases of rotating platform spinouts in
a total of 1255 patients (0.56 %). We did not encounter
any such bearing related complications in the current
study.

One patient developed knee stiffness at 6 weeks
follow up and had a knee flexion of 0-80° which was
successfully managed with supervised physiotherapy
and 95° flexion was attained at 12 months follow up. The
prevalence of stiffness as per literature is 1.3% to 12%
[19]. Risk factors for stiffness after TKA are reduced
preoperative knee range of motion, history of prior knee
surgery, prior arthritis, mal-positioning or oversizing of
components, and incorrect gap balancing [19]. Czekaj et
al in his study of 154 patients, reported 1 case each with
deep infection, periprosthetic fracture and a revision
for femoral component loosening [20]. Study of 55
knees by Maniar et al reported a complication rate of
6.8%, one case each of infection, aseptic loosening and
bearing dislocation [13]. The current study reported no
cases of serious complications as discussed above in the
limited follow-up period.

The study requires a longer follow up to assess the
long term clinical and functional outcome of using RP
bearing TKA in patients with osteoarthritis.

Conclusion

Total knee arthroplasty with rotating platform design

was found to be performing well and has shown excellent
clinical and functional outcome without any serious
complications at short term follow-up. Meticulous
attention to ligamentous and gap balancing can prevent
complications of bearing spin out in RP design TKA.
There was no statistically significant association
between age or gender with knee clinical and functional
scores in the current study:.
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