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Abstract

Background

Osteoarthritis (OA) of the knee with varus deformity is a common degenerative condition that severely impacts mobility
and quality of life. Total Knee Arthroplasty (TKA) is the standard surgical treatment for end-stage OA, though varus
correction poses technical challenges.

Objectives
To evaluate the clinical, functional, and radiological outcomes of TKA using a posterior cruciate substituting prosthesis in
patients with varus knee deformity.

Methods

This prospective observational study included 30 patients (mean age: 63.2 years; 70% female) with primary OA and varus
deformity (Kellgren-Lawrence grades III and IV), who underwent TKA at Mahatma Gandhi Memorial Hospital,
Warangal. Clinical and functional status were assessed using the Knee Society Score (KSS), while radiological evaluation
confirmed prosthetic alignment. Follow-ups were performed at 6 weeks, 3 months, 6 months, and 1 year.

Results

The mean preoperative clinical KSS (56.4) improved significantly to 90.2 postoperatively (p < 0.01), and the functional
score improved from 48.3 to 81.6 (p < 0.01). Radiographs showed that all patients achieved neutral mechanical alignment
without signs of implant loosening. By 6 weeks, over 80% of patients reported substantial pain relief, restored range of
motion, and improved stair-climbing ability. No intraoperative or postoperative complications, such as infection or DVT,
were reported. Outcomes were favorable across all deformity severity groups (<10°, 10-20°, >20°).

Conclusion
TKA using posterior cruciate substituting prostheses provides significant functional and radiological improvements in
osteoarthritic knees with varus deformity. Proper preoperative planning and surgical precision are key to optimal outcomes.

Recommendations

Preoperative assessment should emphasize deformity severity and soft tissue balance. Surgeons should adopt
individualized soft tissue release techniques and confirm mechanical axis restoration intraoperatively. Long-term follow-
up and larger sample studies are recommended to assess prosthesis survivorship and late complications.
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Introduction disability worldwide, particularly in the aging population.
Osteoarthritis (OA) of the knee is a progressive, It is characterized by the gradual breakdown of articular
degenerative joint disease and one of the leading causes of  cartilage, subchondral bone changes, osteophyte formation,
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synovial inflammation, and narrowing of the joint space.
As the disease advances, patients experience chronic pain,
restricted mobility, joint stiffness, deformity, and a
significant decline in quality of life. The increasing life
expectancy and sedentary lifestyle trends have contributed
to a sharp rise in the global burden of osteoarthritis [1, 2].
Among the various types of deformities associated with
advanced knee osteoarthritis, varus deformity is the most
frequently encountered. It involves the inward angulation
of the knee joint in the coronal plane, often resulting from
progressive medial compartment cartilage loss [3]. Varus
alignment often results in disproportionate stress on the
knee joint, particularly increasing the load on the medial
tibiofemoral  compartment, which accelerates its
degenerative changes. This deformity is not merely a bony
misalignment; it is often accompanied by complex soft
tissue adaptations, including contracture of the medial
structures and laxity of the lateral collateral ligament
complex, further complicating surgical correction [4].

Total Knee Arthroplasty (TKA) has emerged as the gold
standard surgical intervention for end-stage osteoarthritis
of the knee, especially in cases unresponsive to
pharmacological or conservative therapy. The goal of TKA
is to relieve pain, restore joint function, and correct
deformity, thereby enabling patients to regain mobility and
lead an independent life. Over the decades, significant
advancements in prosthesis design, surgical
instrumentation, and perioperative care have made TKA a
highly successful and reproducible procedure [3, 4].
Among various implant designs, posterior cruciate
substituting prostheses are frequently employed in knees
with varus deformities, as they offer improved stability and
facilitate better kinematic restoration.

However, performing TKA in knees with significant varus
deformity poses considerable surgical challenges.
Achieving optimal component alignment, joint line
restoration, and proper soft tissue balancing is critical to
ensure implant longevity and favorable outcomes.
Improper correction of the deformity or inadequate soft
tissue management may lead to residual malalignment,
instability, implant loosening, or early failure. Therefore, a
comprehensive evaluation of preoperative deformity,
intraoperative  decision-making, and  postoperative
functional outcomes is imperative [5-9].

This prospective observational study aims to contribute
valuable clinical evidence on the effectiveness of Total
Knee Arthroplasty (TKA) in managing osteoarthritic knees
with varus deformity. By analyzing clinical, functional,
and radiological outcomes using standardized assessment
tools such as the Knee Society Score (KSS), the study
seeks to enhance understanding of patient recovery
trajectories and the impact of deformity severity on
postoperative outcomes. The findings are intended to guide
orthopedic surgeons in refining surgical planning, soft
tissue balancing, and prosthesis alignment techniques to
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optimize patient care and functional recovery in complex
varus knees.

MATERIALS AND METHODS

Study Design and Setting

This study employed a prospective cohort design to
evaluate the clinical, functional, and radiological outcomes
of Total Knee Arthroplasty (TKA) in patients with primary
osteoarthritis (OA) of the knee with varus deformity. The
study was conducted at Mahatma Gandhi Memorial
Hospital (MGMH), Warangal, a tertiary care teaching
hospital affiliated with Kakatiya Medical College,
Telangana. The hospital serves as a major referral center in
the region, offering a high volume of orthopedic
procedures, including joint replacements. The study was
carried out over two years, from September 2022 to
August 2024, within the Department of Orthopaedics.

Patient Selection Criteria

The study included patients aged between 50 and 70 years
who were diagnosed with primary osteoarthritis of the knee
with varus deformity (Kellgren—Lawrence grades III and
IV) [5-9]. Both male and female patients were included,
provided they were medically fit to undergo surgery and
consented to participate. Patients with inflammatory
arthritis such as rheumatoid arthritis, valgus deformity,
active infection, history of high tibial osteotomy,
neuropathic joints, or skin conditions affecting the surgical
field were excluded.

Sample Size

A total of 30 patients were enrolled in the study. The
sample size was determined based on feasibility, expected
patient load during the study period, and existing literature
on similar studies evaluating TKA in varus-deformed
knees. Published prospective studies in comparable settings
have used sample sizes ranging between 25 and 40 patients
to effectively assess functional and radiological outcomes.
Given the homogeneity of the study population and the use
of standardized surgical and rehabilitation protocols, a
sample of 30 patients was considered sufficient to detect
meaningful changes in outcome measures. The sample also
allowed for subgroup analysis based on varus deformity
severity  (<10°, 10-20°, >20°), thereby enabling
comparative evaluation without compromising statistical
validity.

Preoperative Assessment

All patients underwent a comprehensive preoperative
evaluation including detailed history taking, clinical
examination, and functional assessment using the Knee
Society Score (KSS), which includes both clinical and
functional components [3, 6]. Preoperative radiological
investigations included standing anteroposterior and lateral
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views of the knee and full-length sonograms to assess the
extent of deformity, joint space narrowing, and bone
quality. The range of motion, fixed deformities, and soft
tissue status were also recorded.

Surgical Technique

All surgical procedures were performed by the same
orthopedic surgical team using a standardized operative
technique. Under spinal or regional anesthesia, patients
were positioned supine with the knee at 90 degrees of
flexion. A midline anterior incision followed by a medial
parapatellar arthrotomy was used to access the joint.
Posterior cruciate substituting total condylar prostheses
were used in all cases. Bony cuts were made using
intramedullary and extramedullary alignment guides, and
appropriate soft tissue releases were performed to correct
deformity and achieve balanced gaps in extension and
flexion. Femoral and tibial components were fixed using
polymethylmethacrylate (PMMA) bone cement. Patellar
denervation was performed, but patellar resurfacing was
not routinely done. Trial components were used to check
alignment, stability, and patellofemoral tracking before
final implantation. Hemostasis was achieved, and the
wound was closed in layers with a sterile compressive
dressing.

Postoperative Protocol

Postoperatively, the knee was immobilized using a knee
immobilizer and compressive bandage. Intravenous
antibiotics were administered for the first 48 hours,
followed by oral antibiotics for five days. Deep vein
thrombosis (DVT) prophylaxis was provided with low
molecular weight heparin for five days. On the first
postoperative day, patients were encouraged to begin static
quadriceps exercises. Full weight-bearing ambulation was
initiated from the second postoperative day using a walker,
depending on the patient’s tolerance. Active knee flexion
and dynamic quadriceps exercises were started on the
fourth day. Sutures were removed on the tenth
postoperative day, and patients were advised to continue
physiotherapy and follow-up at 6 weeks, 3 months, 6
months, and 1 year post-surgery.

Outcome Measures

The primary outcome measures were the Knee Society
Clinical Score and Functional Score assessed
preoperatively and postoperatively at each follow-up.
These scores provided an objective evaluation of pain,
stability, range of motion, walking ability, and stair-
climbing capacity. Radiological outcomes were evaluated
using the Knee Society Radiographic Evaluation and
Scoring System. Standardized anteroposterior and lateral
radiographs were used to assess tibiofemoral alignment,
component positioning, radiolucent lines, and evidence of
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loosening or osteolysis. Radiographic zones were carefully
scrutinized for progression of radiolucency or prosthetic
subsidence.

Bias

To minimize potential sources of bias, all surgical
procedures were performed by the same experienced
orthopedic team using a standardized operative protocol.
Preoperative and postoperative assessments  were
conducted using validated scoring systems (KSS) by
independent assessors blinded to the surgical team. Patients
were selected based on strict inclusion and exclusion
criteria to ensure homogeneity. Consistent follow-up
intervals and uniform physiotherapy protocols were
maintained across all participants to reduce performance
and detection bias throughout the study period.

Ethical Considerations

Prior to the commencement of the study, ethical approval
was obtained from the Institutional Ethics Committee (IEC)
of Kakatiya Medical College, Warangal (Approval Number
# KIEC/PG DISS-2021-22/94). All participants provided
written informed consent after being informed in detail
about the nature of the study, the surgical procedure,
potential risks, and follow-up requirements. The study was
conducted by the ethical standards outlined in the
Declaration of Helsinki. The confidentiality and privacy of
all participants were strictly maintained throughout the
study.

Statistical Analysis

All data were recorded in Microsoft Excel and analyzed
using statistical software. Descriptive statistics such as
mean, standard deviation, and percentages were calculated.
The paired t-test was used to compare preoperative and
postoperative scores within groups, while analysis of
variance (ANOVA) was used for intergroup comparisons
based on deformity severity. A p-value less than 0.05 was
considered statistically significant.

Results:

Participant Flow and Recruitment

A total of 42 patients were assessed for eligibility for this
study between September 2022 and August 2024 at
Mahatma Gandhi Memorial Hospital, Warangal. Of these:
6 patients were excluded: 3 had valgus deformity, 2 were
diagnosed with inflammatory arthritis, and 1 had a history
of high tibial osteotomy. 36 patients met the inclusion
criteria. 30 patients provided written informed consent and
were enrolled in the study. All 30 underwent Total Knee
Arthroplasty (TKA) and were included in the final analysis.
No participants were lost to follow-up during the 1-year
observation period.
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Age Distribution degenerative  osteoarthritis. The mean age was
The study included patients aged between 50 and 70 years, approximately 63.2 years. The age distribution is shown in
which aligns with the commonly affected age group for  Figure 1.

Figure 1: Age Distribution of Patients
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Number of Patients

50-55 56-60 61-65 66-70

Gender Distribution
There were 21 females (70%) and 9 males (30%), indicating a higher prevalence of symptomatic osteoarthritis among
women, as reported in existing literature (Figure 2).

Figure 2: Gender Distribution of the Patients

Male

Female

Side Distribution
In this study, 60% of patients had right-sided knee involvement, while the remaining 40% had left-sided pathology. No
bilateral procedures were performed during the study (Figure 3).
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Figure 3: Side of Surgery Distribution

Right Knee

Clinical and Functional Outcome Analysis

The evaluation of clinical and functional improvement in
this study was based on the Knee Society Score (KSS),
which is divided into two distinct components: the Knee
Clinical Score, which assesses parameters such as pain,
range of motion (ROM), stability, and fixed deformities;
and the Knee Functional Score, which evaluates the
patient’s ability to walk and climb stairs. Each of these
scores is interpreted using a standard grading scale, where
a score between 85 and 100 is considered excellent, 70 to
84 as good, 60 to 69 as fair, and any score below 60 as

Left Knee

poor. This scoring system provides a comprehensive and
objective assessment of both the anatomical and functional
outcomes following TKA.

A. Knee Clinical Score — Preoperative vs
Postoperative
The mean preoperative clinical score was 56.4, indicating
poor to fair knee function. After surgery, the mean
postoperative clinical score significantly improved to 90.2
(Table 1).

Table 1: Preoperative vs Postoperative Knee Clinical Score

Score Grade Preoperative (No. of Patients) | Postoperative (No. of Patients)
Excellent (85-100) | 0 21

Good (70-84) 4 9

Fair (60-69) 10 0

Poor (<60) 16 0

Total 30 30

The improvement in clinical score was statistically
significant (p < 0.01), indicating that TKA provided
consistent relief from pain and improved mobility and
stability.

B. Knee Functional Score — Preoperative
vs Postoperative
The mean functional score increased from 48.3
preoperatively to 81.6 postoperatively. This reflects a
substantial improvement in patients’ ability to walk and
climb stairs (Table 2).

Table 2: Preoperative vs Postoperative Knee Functional Score

Score Grade Preoperative (No. of Patients) | Postoperative (No. of Patients)
Excellent (85-100) | 0 16

Good (70-84) 5 13

Fair (60—69) 9 1

Poor (<60) 16 0

Total 30 30
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Patients who were previously house-bound or needed assistive devices were able to ambulate independently and climb

stairs postoperatively.

Table 3: Follow-Up Outcome Analysis at Different Time Intervals

: Clinical KSS (Mean + | Functional KSS (Mean | Key Improvements

Follow-Up Interval SD) + SD) Observed

6 weeks 75.6+ 6.2 69.4+7.1 Pain reduction,
independent ambulation
Improved  range  of

3 months 83.1+54 75.8+6.3 motion and  walking
endurance

6 months 88.3+4.7 79.2 £ 6.0 Stair-climbing regained,
stable joint function
Full functional

1 year 90.2+43 81.6+5.8 independence, pain-free
mobility

Postoperative follow-up was conducted at 6 weeks, 3  Discussion

months, 6 months, and 1 year. At each interval, clinical and
functional progress were recorded using the Knee Society
Clinical Score (KSS) and Functional Score. The
improvement was progressive and statistically significant
at each time point.

All time-point improvements were statistically significant
when compared to preoperative scores (p < 0.01). No
deterioration in function was noted at any interval.

Radiological Outcome

Radiological — outcomes were evaluated through
postoperative  radiographs, which were specifically
assessed for tibiofemoral alignment, the positioning of
prosthetic components, and the presence of any radiolucent
lines or signs of prosthesis loosening. All patients in the
study demonstrated neutral mechanical alignment
postoperatively, indicating accurate surgical correction of
varus deformity. Importantly, there were no cases of
radiographic loosening or component malalignment
observed during the 12-month follow-up period, suggesting
satisfactory implant fixation and stability throughout the
study duration.

Complications

There were no intraoperative complications encountered
during any of the procedures, such as fractures or tendon
ruptures. Postoperative complications were also minimal,
with no reported cases of wound infection, deep vein
thrombosis (DVT), or prosthetic loosening. Furthermore,
all patients achieved complete wound healing within 10
days of surgery, indicating good surgical technique,
appropriate postoperative care, and favorable patient
recovery profiles.

Osteoarthritis of the knee is a common degenerative joint
condition, particularly affecting the elderly, and is
frequently associated with pain, structural deformity, and
significant functional impairment. The presence of varus
deformity in advanced osteoarthritis further disrupts
normal knee biomechanics and poses challenges to
alignment and load distribution. Total Knee Arthroplasty
(TKA) has become a definitive and widely accepted
treatment for end-stage knee osteoarthritis, aiming to
alleviate pain, correct deformity, and enhance joint
function.

In the present prospective study, a notable female
predominance (70%) was observed, with the highest
incidence in the age group of 61-65 years. This
demographic pattern corresponds with global trends that
indicate a higher prevalence of osteoarthritis in
postmenopausal women, potentially due to hormonal
changes, reduced bone density, and diminished muscle
support.

Baseline evaluations revealed poor clinical and functional
Knee Society Scores (KSS), with means of 56.4 and 48.3,
respectively, indicating substantial preoperative disability.
Following TKA, both scores improved significantly to 90.2
and 81.6. This improvement underscores the effectiveness
of TKA in alleviating symptoms, enhancing joint motion,
and improving overall quality of life. More than 70% of
patients achieved “Excellent” postoperative scores, with no
individuals remaining in the “Poor” category.

These outcomes are consistent with existing literature
reporting similar improvements following TKA using
various prosthetic systems [10—16]. The scores obtained in
this study fall within the “Excellent” range of the Knee
Society classification (85-100 points), further validating
the procedure’s efficacy.

The postoperative radiographic evaluation confirmed the
restoration of neutral mechanical alignment in all patients,
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which is essential for implant longevity and functional
durability, as emphasized in previous research [17-19]. No
radiographic signs of malalignment or prosthetic loosening
were observed at the one-year follow-up, reflecting precise
surgical execution and proper component positioning.
Furthermore, the study reported no intraoperative
complications such as fractures, tendon injury, or
neurovascular damage. Postoperative complications were
minimal, with all patients achieving timely wound healing
and no instances of infection, deep vein thrombosis, or
implant failure. These favorable outcomes can be attributed
to thorough preoperative planning, standardized surgical
techniques, and a structured rehabilitation protocol.

Generalizability

The findings of this study apply primarily to patients aged
50-70 years with advanced primary osteoarthritis and
varus deformity undergoing TKA in tertiary care settings.
As all surgeries were performed by a single orthopedic
team using a standardized protocol, results may not fully
represent diverse surgical practices. However, the inclusion
of varied deformity severities enhances relevance. Further
multicenter studies with larger, more diverse populations
are needed to improve the generalizability and external
validity of these findings.

Conclusions

This prospective study demonstrates that TKA using a
posterior cruciate substituting prosthesis is a highly
effective surgical intervention for patients with advanced
osteoarthritis of the knee associated with varus deformity.
The procedure resulted in a statistically and clinically
significant improvement in both Knee Society Clinical and
Functional Scores, reflecting enhanced joint stability,
mobility, and pain relief.

Radiological evaluations confirmed proper prosthetic
alignment, and no evidence of loosening or malpositioning
was observed during the follow-up period. Importantly, the
procedure was associated with a low rate of complications,
and all patients showed excellent postoperative recovery
and wound healing.

Thus, TKA not only restores anatomical alignment and
joint function but also substantially improves the quality of
life, functional independence, and mobility of patients
suffering from degenerative knee pathology. With
appropriate surgical technique, patient selection, and
rehabilitation, TKA remains the gold standard treatment
for end-stage knee osteoarthritis with varus deformity.

Limitations

When compared to similar national and international
studies, the outcomes observed in this cohort reaffirm the
efficacy of TKA in managing osteoarthritic knees with
varus deformity. However, the study does acknowledge
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limitations, including a relatively small sample size and a
limited follow-up duration of one year. Longer-term
follow-up would be essential to assess implant survivorship,
late complications, and sustained functional gains.

Recommendations

Recommendations for improving outcomes in Total Knee
Arthroplasty for osteoarthritic knees with varus deformity
include performing thorough preoperative evaluations to
assess deformity severity, optimizing soft tissue balancing
techniques, and ensuring precise alignment during surgery.
Additionally, long-term follow-up and larger studies are
essential to validate the findings and improve patient care.
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