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Abstract

Background: An effective surgical surgery for advanced knee osteoarthritis, Total Knee Arthroplasty (TKA)
aims to reduce pain and restore joint function. Novel prosthetic designs have resulted in a variety of implants with
distinct biomechanical benefits; they include posterior-stabilized (PS), cruciate-retaining (CR), and mobile-
bearing prostheses. It is unclear, however, how well these designs work with the Indian population and their
specific needs, such as squatting and cross-legged seating.

Aim: Our goal is to assess the radiological, functional, and clinical results of primary TKA procedures performed
at Patna Medical College and Hospital (PMCH) in comparison to those of conventional, mobile-bearing, and
prosthetic limbs.

Methods: The prospective observational study ran from November 2023 to February 2025 and included 60
primary TKA patients aged 50-80. The prosthetic type divided patients into three groups of 20: PS, CR, and
mobile-bearing. We measured pain and range of motion (ROM) with the Visual Analogue Scale (VAS), functional
outcomes with the Knee Society Score (KSS) and WOMAC, and alignment and radiolucent lines with
postoperative X-rays. Follow-up exams assessed recovery three, six, and a year after surgery.

Results: All three groups showed significant improvement in pain relief and joint function. The PS group showed
the highest improvement in ROM (mean 120°) and functional scores (KSS improved from 45 to 90). WOMAC
scores also showed greater reduction in PS and Mobile-Bearing groups. No major radiological complications were
observed, though radiolucent lines were noted in two CR cases without clinical symptoms.

Conclusion: While all prosthesis types were effective, PS prostheses demonstrated marginally better outcomes in
ROM and functional scores. Prosthesis choice should be tailored to patient needs, and long-term follow-up is
essential for optimal implant selection.

Keywords: Total Knee Arthroplasty, Posterior-Stabilized, Cruciate-Retaining, Mobile-Bearing, Range of
Motion, Knee Society Score, WOMAC, Prosthesis Comparison.
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Introduction

TKA is one of the most effective orthopaedic
surgeries for pain alleviation, mobility restoration,
and quality of life in patients with severe
degenerative joint disorders, notably osteoarthritis
[1]. Due to an ageing population and higher life
expectancy, knee osteoarthritis is rising, increasing
knee replacement surgery. TKA targets pain and
functional restrictions caused by cartilage wear,
subchondral bone changes, and joint space
constriction in end-stage osteoarthritis [2]. As
anaesthesia, perioperative care, and surgical
procedures have improved, patients' expectations
have grown, requiring prostheses that can last,
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perform well, and fit to their anatomy and lifestyle.
Better knee prostheses increase TKA results [3].
Knee prosthesis are usually posterior-stabilized
(PS), cruciate-retaining (CR), mobile-bearing, or
fixed-bearing. The mechanical concepts used to
construct each kind mimic the knee's natural
biomechanics while accommodating ligament
integrity, bone quality, and patient activity level [4].
A cam-post system replaces the posterior cruciate
ligament (PCL) in the PS design. In contrast, the CR
design prioritises PCL preservation for more natural
proprioception and kinematics. Mobile bearing
implants can swivel between the tibial component
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and polyethylene insert, allowing alignment errors
and reducing wear [5]. Due to their simpler implant
method and stationary insert, fixed-bearing
prostheses benefit many typical patients.

The prosthesis type affects mechanical alignment,
wear, implant stability, joint range of motion
(ROM), and patient satisfaction after surgery [6].
Despite extensive research, orthopaedic
professionals disagree on the best prosthesis design.
This is partly because postoperative outcomes
depend on several factors, including prosthesis
design, surgical technique, patient comorbidities,
rehabilitation techniques, and cultural influences
[7]. Indians' diverse habits of sitting, crouching, and
working at floor level put different functional
demands on the knee joint, which can impair knee
replacement longevity [8]. Cultural difficulties
necessitate localised clinical evidence for prosthesis
selection. Even when the PCL is damaged, the
posterior-stabilized design produces the same
results, making it widely used worldwide. It permits
greater flexion degrees, stability, and femoral
rollback. The mechanical cam-post system may
enhance polyethylene wear [9]. Criticalate-retaining
designs protect the PCL to preserve knee range of
motion and soft tissue. Research suggests that CR
prostheses may improve proprioception and reduce
anterior knee discomfort, although these benefits
depend on PCL integrity and surgical balance.
Mobile-bearing prostheses may reduce contact
stress and improve compliance, but they are difficult
to implement and have inconclusive studies on their
functional superiority and long-term effects [10].

Gender-specific implants and highly cross-linked
polyethylene are in demand for patient-centered,
real-world studies to prove their efficacy [11]. Even
while Western literature provides a lot of data on
demographic-specific =~ features  such  bone
morphology, body mass index, exercise level,
nutrition, and healthcare access, regional research
are essential. Indian surgery patients are younger
and expect to squat, kneel, and sit cross-legged
longer than Western patients [12].

Multiple functional requirements must be examined
to pick the optimum prosthetic design. Due to the
variety of implants and patient needs, PMCH must
test and compare numerous prostheses to select the
best one. This prospective observational study will
enrol 60 primary TKA patients from November
2023 to February 2025. Patient grouping depends on
whether they have a posterior-stabilized, cruciate-
retaining, or mobile-bearing knee prosthesis. To
limit operator variability, we will use the same
surgical team and standard operating procedure for
all procedures. We will analyse clinical, functional,
and radiological data before and after surgery to
determine the optimum prosthesis type. This study
provides localised evidence on prosthesis selection
in TKA to contribute to global discussions. The
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findings may improve surgical decision-making,
selection criteria, and patient outcomes. It could also
assist healthcare providers and policymakers make
cost-effective decisions in  low-resource
environments while maintaining quality. This study
emphasises the significance of adapting treatment
programs to each patient's needs to ensure long-term
utility, cultural compatibility, and clinical efficacy in
India, where patient knowledge and expectations are
rising.

Materials and Methods

Study Design: This research was conducted as a
prospective observational study aimed at evaluating
and comparing the clinical, functional, and
radiological outcomes of different types of knee
prostheses used in TKA. The observational nature of
the study allowed for a naturalistic examination of
postoperative results in patients receiving standard
care, without any intervention or manipulation
beyond standard surgical practice.

Study Site: The study was undertaken in the
Department of Orthopedics at PMCH, Patna, and
Bihar, one of the leading tertiary care hospitals in
Eastern India. PMCH provides comprehensive
orthopedic services and serves a large and diverse
population, making it an ideal setting for evaluating
surgical outcomes in real-world clinical practice.

Study Duration: The duration of the study spanned
from November 2023 to February 2025, allowing for
sufficient time to recruit participants, perform
surgical interventions, and follow up for a minimum
period of one year postoperatively.

Sample Size: A total of 60 patients undergoing
primary total knee arthroplasty were enrolled in the
study. The sample was divided equally into three
groups of 20 patients each, based on the type of knee
prosthesis implanted.

Inclusion Criteria

e Patients aged between 50 and 80 years

e Diagnosed with end-stage osteoarthritis of the
knee, with radiographic confirmation

e  Medically fit for surgery and willing to provide
informed written consent

e  Willing to comply with the follow-up schedule
and postoperative rehabilitation

Exclusion Criteria Patients undergoing revision
TKA

e Patients diagnosed with inflammatory arthritis
such as rheumatoid arthritis (RA), which could
influence prosthesis outcomes

e Patients with severe comorbidities (e.g.,
uncontrolled diabetes, cardiac insufficiency) or
active  infections that could impact
postoperative recovery
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Grouping Based on Prosthesis Type: Participants Follow-Up Protocol: Patients were assessed at four
were divided into three groups based on the type of key intervals: preoperatively (baseline), and
knee prosthesis used: Group A received Posterior- postoperatively at 3 months, 6 months, and 1 year.

Stabilized (PS) prostheses (n = 20), Group B
received Cruciate-Retaining (CR) prostheses (n =
20), and Group C received Mobile-Bearing
prostheses (n = 20). All surgeries were performed by
a senior orthopedic team using standardized
techniques to ensure consistency in surgical
procedure and postoperative care.

During each follow-up visit, clinical, functional, and
radiological evaluations were performed as per the
predefined outcome measures. This systematic
follow-up allowed for consistent monitoring of
patient progress and enabled comparative analysis of
outcomes across the three prosthesis groups over
time.

Statistical Analysis: We used SPSS (Statistical
Package for the Social Sciences), version [insert
version, e.g., 26.0], to compile and analyse the data
we obtained for the study. This study summarised
demographic data and baseline characteristics using
descriptive statistics. We used Analysis of Variance
(ANOVA) to compare the three groups on
continuous variables, such as VAS ratings, ROM,
KSS, and WOMAC. For categorical data, chi-square
tests were employed. There was a discernible
distinction between the categories when the p-value
was less than 0.05, the threshold for statistical
significance. Tabular and graphical forms were used
to present the results when appropriate.

Outcome Measures: We assessed clinical,
functional, and radiological outcomes to find the
best prosthesis type. Clinicians measured range of
motion (ROM) in degrees using a goniometer,
assessed pain using the Visual Analogue Scale
(VAS) from 0 (no pain) to 10 (worst pain), and
examined oedema and inflammation. We measured
functional outcomes using the Western Ontario and
McMaster  Universities  Osteoarthritis  Index
(WOMAC), a validated assessment for pain,
stiffness, and physical function, and the Knee
Society Score (KSS), which measures knee and
functional performance. Post-surgery X-rays
checked implant mechanical location and looked for
radiolucent lines that could signal loosening or bone
resorption. Two radiologists evaluated the Result
radiographs individually to ensure objectivity and

bias-free evaluation.

Table 1: Demographic Information

Parameter Group A (PS) Group B (CR) Group C (Mobile-Bearing)

Number of Patients 20 20 20

Mean Age (Years) 63.8 64.5 64.2

Gender (F/M) 13/7 12/8 13/7
The demographic data showed an equitable gender no age disparity across categories, therefore age
split among the three groups of 60 patients in the does not appear to confound the results. Balanced
trial. This study's patients average 64 years old, gender distribution reduces gender bias in results,
which is typical for total knee arthroplasty. There is accounting for gender-related effects.

Table 2: Clinical Outcomes

Parameter Group A (PS) Group B (CR) Group C (Mobile-Bearing)
Mean ROM Post-op (°) 120° 110° 115°

Significant Pain Reduction Yes Yes Yes
Swelling/Inflammation Minimal Minimal Minimal

Clinical investigations showed significant ROM and pain reduction in all groups. Group A (PS) had better knee
function and flexibility following surgery than Group B (CR) and Mobile-Bearing Group C at 110° and 115°,
respectively. Despite all groups' significant pain reduction and modest swelling/inflammation, Group A's better
ROM suggests the Posterior-Stabilized prosthesis may improve postoperative mobility. The range of motion
differences are not substantial, showing that all prosthetic designs improve TKA outcomes.

Table 3: Functional Scores (KSS & WOMAC)

Parameter Group A (PS) Group B (CR) Group C (Mobile-Bearing)
Knee Society Score (KSS) Pre-op: 45 — Post- | Pre-op: 47 — Post- | Pre-op: 46 — Post-op: 88
op: 90 op: 85
WOMAC (Lower = Better) | Significant | Moderate | Significant |
The Knee Society Score (KSS) increased with each improvement. The highest post-operative KSS
prosthetic  knee, indicating knee function ratings were 90 for Group A (PS), 88 for Group C
Raj et al. International Journal of Current Pharmaceutical Review and Research
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(Mobile-Bearing), and 85 for Group B (CR). It
appears that Group A improved the greatest in pain
reduction, range of motion, and knee stability.
Group A and Group C had larger WOMAC score
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drops than Group B, indicating better functional and
pain alleviation. This matches clinical results that
Groups A and C had greater functional improvement
outcomes.

Table 4: Radiological Findings

Parameter Group A (PS) Group B (CR) Group C (Mobile-Bearing)
Radiolucent Lines 0 2 (Asymptomatic) 0
Malalignment Observed None None None

All implants were in their right placements and
operating as anticipated, since radiological
examinations showed no substantial prostheses
loosening or misalignment in any group. Two
patients in Group B (CR) had radiolucent lines
around the implant, which may indicate implant
loosening or bone resorption. These asymptomatic
radiolucent lines, which did not cause discomfort or
instability, likely occurred during implant
adaptation. No group suffered major loosening or
misalignment, indicating that all prosthesis types
provide long-term mechanical support and stability.

Discussion

Interpretation of the Results: This study examined
the clinical, functional, and radiological results of
three TKA knee prostheses: Posterior-Stabilized
(PS), Cruciate-Retaining (CR), and Mobile-Bearing.
The study indicated that all three prosthesis types
improved functional outcomes, pain reduction, and
range of motion (ROM), which are critical to TKA
success. When comparing prosthetic types, several
differences emerged. Group A (PS) had better
functional mobility after surgery, especially for
flexion exercises including squatting and sitting
cross-legged, with a mean ROM of 120°.

The posterior-stabilized prosthesis may be to blame;
it stabilises the knee joint without the PCL. Group B
(CR) had a mean range of motion (ROM) of 110°
and Group C (Mobile-Bearing) 115°, however both
groups improved significantly from preoperative
values. Although the CR and Mobile-Bearing
prostheses provide enough stability and usefulness,
the PS prosthesis may help individuals who need
additional range of motion after surgery. The Knee
Society Score (KSS) improved significantly in all
groups, with Group A (PS) scoring 90, Group C
(Mobile-Bearing) 88, and Group B (CR) 85. The PS
prosthesis likely improved knee stability and
function due to its stability-enhancing design and
increased ROM. The PS and Mobile-Bearing
prostheses reduced pain, stiffness, and functional
limitations better than the CR group, according to
the WOMAC scores. Radiological exams indicated
no significant loosening or malalignment in either
group, indicating implant success in TKA. Two
asymptomatic Group B (CR) patients had
radiolucent lines. Early bone adaption around the
implant may explain these data, which did not cause
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clinical issues. Although the CR prosthesis has
outstanding radiological results, it may be more
vulnerable to modest bone-implant contact changes
than other prostheses.

Comparison with Previous Studies: Previous trials
comparing TKA prosthetic efficacy support this
study. Studies show that PS prostheses improve
range of motion and stability more than CR
prosthesis. Many Asian cultures practise squatting,
which demands a lot of knee flexion. [13] and [14]
found that PS prosthesis patients benefited from it.
Our findings confirm this: Group A (PS) had better
ROM and functional outcomes than Group B (CR).
Mobile-bearing prostheses outperform fixed-
bearing prostheses in wear and functionality,
according to various studies. [15] showed that
mobile-bearing prostheses are more flexible, which
may explain Group C's success. Group C showed
promising results in our study, with functional
mobility and pain relief improving most. Our study
found no significant differences in radiological
results between prosthesis types.

In our study, PS and mobile-bearing prostheses did
not enhance the likelihood of radiolucent lines and
wear. Possible reason for Groups A and C's lack of
radiolucent lines: the one-year follow-up period was
short; extended follow-ups may reveal implant-
related abnormalities that were less evident.

Limitations of the Study: Despite some drawbacks,
this study illuminates the prosthesis options for
TKA. The tiny sample size of 60 patients is a serious
limitation. This experiment has a high sample size to
detect significant clinical effects, but larger trials
with more diverse populations may yield better
findings. Since the study only involved one facility
(PMCH), it is impossible to extend the results to
other healthcare settings or demographic groups.
The one-year follow-up is another negative. Long-
term prosthesis durability, including implant
survival rates, wear patterns, and instability or
loosening, requires 5-10 years of follow-up. A one-
year follow-up is sufficient to evaluate short-term
effects on pain, range of motion (ROM), and
function. Future research should include longer
follow-ups to better evaluate prosthesis types' long-
term impacts. The study did not assess preoperative
knee function's effect on postoperative results or
patient-reported outcomes like quality of life or
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satisfaction. Future study should consider them
since they may affect patient experience.

Clinical and Research Implications: According to
this study's clinical implications, PS or mobile-
bearing prostheses may benefit patients who need
more knee flexion and stability than CR prostheses.
When choosing a TKA prosthesis, surgeons should
consider these factors, especially in patients with
high functional needs or who perform activities
requiring significant knee mobility. Patient features
including comorbidities, activity level, and
preferences should guide decisions. This study
opens the door to future research on TKA prostheses'
long-term consequences. Future studies should
employ larger samples, longer follow-up
timeframes, and more outcome measures (such as
patient-reported outcomes or implant longevity) to
corroborate these findings and study other TKA
outcome determinants. Multicenter trials would
provide better generalisable data for prosthesis
selection in different patient populations. Finally,
this study compares complete knee arthroplasty knee
prostheses and finds that PS and mobile-bearing
prostheses perform better. We need further research
to improve TKA patient selection and prosthesis
longevity.

Conclusion

This study found that Posterior-Stabilized (PS),
Cruciate-Retaining (CR), and Mobile-Bearing knee
prosthesis improve clinical, functional, and
radiological outcomes after TKA. ROM, functional
evaluations, and pain relief increased significantly in
all groups. In postoperative range of motion (ROM)
and Knee Society Scores (KSS) at one year, the PS
prosthesis was somewhat better for patients who
needed more knee flexion and stability. Pain and
function improved significantly in the CR and
Mobile-Bearing prosthesis groups. Both types of
prostheses showed similar results, but the patient's
activity level, knee flexibility needs, and other
lifestyle factors should determine the prosthesis. CR
or Mobile-Bearing prostheses may be better for
people with reduced functional needs, while PS
prostheses may be better for people who need knee
stability or perform activities that require more
bending. The findings emphasise the need for
patient-specific TKA treatment. Surgeons consider
age, activity, and preoperative function when
choosing a prosthesis. It is crucial to observe these
patients over time to establish how well each
prosthetic type operates in Indian clinical settings
and how long it lasts. This study will aid implant
selection and outcome improvement after total knee
arthroplasty.
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