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Editorial

Modern Perspectives on Unicompartmental Knee Arthroplasty: An
Editorial Review

Amyn M Rajani', Ashok Shyam”

Learning Point of the Article:
UKA is an effective, bone-preserving option for isolated compartment knee osteoarthritis, with outcomes that can be optimized through
proper patient selection, modern implant designs, and advances such as cementless fixation and robotic-assisted techniques.

Unicompartmental knee arthroplasty (UKA) has emerged as a reliable, bone-preserving option for patients with isolated compartment knee
osteoarthritis (OA). Initially limited by poor early outcomes and narrow indications, advances in implant design, patient selection, and surgical
technique have led to a resurgence in its use. Contemporary diagnostics rely on precise clinical and imaging assessments to confirm
unicompartmental disease while ruling out contraindications. Importantly, traditional exclusion criteria, such as age under 60, high body mass
index, patellofemoral OA, anterior cruciate ligament deficiency, and chondrocalcinosis, are being re-evaluated in light of newer evidence,
suggesting they are not absolute barriers in all patients. Operative options now include cemented and cementless fixation, fixed- and mobile-
bearing designs, and all-polyethylene versus metal-backed components, each with specific advantages and limitations. Robotic-assisted
techniques offer improved alignment accuracy and reproducibility compared to conventional manual approaches, potentially enhancing
survivorship, although cost and learning curve remain considerations. Post-operative protocols support early mobilization and weight-bearing,
facilitating faster recovery than total knee arthroplasty (TKA). Return to sports activity is generally higher after UKA, meeting the expectations
of increasingly active patient populations. Surgeon-related factors, particularly experience and case volume, significantly influence outcomes,
underscoring the importance of appropriate training and patient selection. As the understanding of UKA indications and techniques continues
to evolve, it offers a compelling, less invasive alternative to TKA for well-selected patients. This editorial review highlights current best practices,
emerging evidence, and ongoing challenges in optimizing outcomes for UKA.
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such as partial or total knee arthroplasty (TKA) are considered.
Both procedures are routinely performed in high-income
countries, with demand projected to rise substantially in the

Introduction

Knee osteoarthritis (OA) is one of the most common
musculoskeletal disorders globally, and it represents a major

source of disability. It limits daily activities, contributes to work-
related disability, lowers quality of life, and imposes significant
costs on health-care systems [1,2]. When non-surgical
management fails to provide adequate relief, surgical options

comingyears [2,3].

In recent years, unicompartmental knee arthroplasty (UKA) has
attracted increasing attention. Evidence suggests UKA offers
several advantages over TKA, including a less invasive approach,
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shorter operative time, greater post-operative range of motion,
superior pain relief, faster return to daily activities and sports,
andlower overall costs [4,5]. National registry data indicate that
UKA utilization has been steadily rising over the past decade,
with usage rates in 2014 reported at approximately 5-11%
worldwide [6-9].

This review aims to explore key aspects of UKA, highlighting
current best practices, emerging evidence, and ongoing
challenges in optimizing outcomes for UKA.

Historical Perspective

The concept of replacing only one knee compartment
originated in the 1950s with McKeever and MacIntosh’s
metallic tibial plateau [ 10]. In 1972, Marmor advanced the idea
by resurfacing both femoral and tibial components within a
single compartment [ 11]. Despite theoretical advantages, early
results were poor, with over 30% requiring revision within 10
years due to issues such as tibial loosening and polyethylene
wear [12,13]. By the mid-1970s, high failure rates and
complications such as poor alignment correction and
patellofemoral OA (PFOA) led to declininguse [ 14].

A turning point came in 1989 when Kozinn and Scott proposed
strict selection criteria, improving outcomes [15]. Subsequent
studies reported 10-year survival rates of 97-98% with refined
implants such as the Miller-Galante and Oxford mobile-
bearing designs [16]. Minimally invasive techniques were
introduced to reduce tissue damage, though results have varied
[17]. Throughout the 1980s and 1990s, a better understanding
of biomechanics, improved implant designs, and clearer patient
selection criteria paved the way for the modern resurgence and
wideracceptance of UKA [18].

Present-day Perspectives
Diagnostics

Careful clinical and radiographic evaluation remains essential
for diagnosing knee OA and selecting appropriate candidates
for UKA. History, physical examination, and imaging together
ensure precise identification of isolated medial or lateral
compartment disease, guiding surgical decision-making.

Physical examination

Key aspects of the examination include localization of pain
(medial or lateral joint line), assessment of range of motion,
limb alignment, ligament stability (including anterior cruciate
ligament [ACL] integrity through Lachman or anterior drawer
tests), and evaluation for patellofemoral discomfort. Varus and
valgus stress tests help assess collateral ligaments and the

correctability of deformity. Pain confined to one compartment
isabasicrequirement for UKA candidacy.

Radiographic assessment

Standard imaging includes weight-bearing anteroposterior and
lateral knee radiographs. Additional views, such as the
Rosenberg (45° flexion posteroanterior) view, improve
sensitivity for detecting unicompartmental disease. Merchant
views evaluate the patellofemoral joint. Alignment radiographs
can reveal deformity and joint space preservation in the
contralateral compartment. Stress radiographs help assess
deformity, correctability, and ligament integrity. Magnetic
resonance imaging is increasingly used to detect early
degenerative changes in the opposite compartment, offering
superior assessment of cartilage, subchondral bone, ligaments,
and menisci.

Indications and contraindications

Historically, Kozinn and Scott’s criteria [15] for UKA were
strict, including age over 60, low body weight (<82Kkg), low
activity demands, minimal deformity (<15°), and correctable
alignment. While these criteria improved outcomes at the time,
advances in implant design and surgical technique have led to
broaderindications.

Age

Historically, being under 60 years old was viewed as a relative
contraindication for UKA due to concerns about increased
polyethylene wear in more active patients. However, more
recent studies, including those from the Oxford Group, have
challenged this assumption. They found comparable 10-year
survival rates in younger patients (around 97%) to those seen in
patients over 60 (approximately 95%) [19,20]. The anticipated
risk of early implant wear in younger, more active individuals
has notbeen supported by evidence. In fact, these patients often
achieve even better functional outcomes. This may be because
their higher activity levels and demands align well with the
advantages of UKA, such as faster recovery and greater post-
operative range of motion.

Body mass index (BMI)

Obesity has traditionally been viewed as a relative
contraindication due to the risks of implantloosening and wear.
Yet large series have found no significant difference in survival
rates across BMI categories, supporting UKA use even in
patients with higher BMI[21,22].
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PFOA

Originally considered a contraindication, PFOA has been re-
evaluated. Multiple studies, including large series, have found
no association between pre-operative PFOA and worse UKA
outcomes. Improvements in alignment with UKA may even
reduce patellofemoral contact forces [23,24].

ACL

ACL deficiency was historically seen as a contraindication due
to concerns over instability and loosening. Current evidence
suggests that, in selected patients, UKA combined with ACL
reconstruction can yield good results. In older, less active
patients, UKA alone may still be an option with careful selection
andafixed bearingimplant [25,26].

Chondrocalcinosis

Calcium pyrophosphate deposition disease has been viewed
with caution due to concerns over accelerated OA in the
contralateral compartment. However, studies have not
confirmed higher progression rates or reduced implant survival,
and functional outcomes remain favorable [27,28].

Modern evidence suggests that many of the original strict
contraindications for UKA - including age under 60, higher
BMI, PFOA, chondrocalcinosis, and even ACL deficiency —are
not absolute. Careful patient selection, thorough diagnostic
work-up, and refined surgical technique have expanded UKA
eligibility, supporting its role as a viable, bone-preserving
option forisolated compartmentknee OA.

Operative Treatment

UKA is most commonly performed on the medial tibiofemoral
compartment, accounting for around 90% of cases. Variations
in technique include choices between cemented and
cementless fixation, fixed- or mobile-bearing designs, metal-
backed or all-polyethylene components, and conventional
versusrobotic-assisted implantation.

Cemented versus cementless fixation

Cemented fixation haslongbeen the standard in UKA, offering
reliable outcomes and high survivorship [29]. Recent Indian
data confirm these advantages, with Rajani et al. reporting a
96.85% S-year survivorship and significant functional gains,
including improved range of motion and the ability to squat and
sit cross-legged, highlighting the procedure’s suitability for
cultural needs and underlining the importance of surgeon
training to ensure success [30]. However, its main limitation is
aseptic loosening, often linked to cementation errors, thermal

damage, or fibrous tissue formation at the interface. To address
these issues, interest in cementless designs has grown [31].
Modern cementless implants use porous titanium and
hydroxyapatite coatings to promote bone ingrowth or
ongrowth, achieving stable, press-fit fixation [32]. The Oxford
UKA is now a widely used cementless option. While cementless
techniques reduce risks such as radiolucent lines and eliminate
cementation errors, they require greater impaction, raising
concerns about periprosthetic fractures, especially in older
women with osteoporosis. Recent studies and systematic
reviews suggest cementless UKA provides comparable mid-
term outcomes with advantages such as shorter surgical time
and reliable fixation, though longer-term evidence is still
needed to confirmitslasting benefits [32,33].

Fixed-bearing versus mobile-bearing designs

Early fixed-bearing UKAs had higher point loading, increasing
polyethylene wear and loosening risk. Mobile-bearing designs,
such as the Oxford implant, aim to reduce these stresses with
congruent articulation and better load distribution [34].
However, mobile bearings require precise ligament balancing to
avoid dislocation, particularly in the more lax knees.
Modifications such as domed lateral designs have improved
outcomes, achieving survival rates exceeding 90% at 4-year
follow-up. Registry and comparative studies generally find no
clear long-term survival advantage between fixed- and mobile-
bearing designs, with both showing similar reasons for revision,
suchas OA progressionandloosening [35,36].

All-polyethylene versus metal-backed components

Two main tibial component designs exist: all-polyethylene
(inlay) and metal-backed (onlay). All-polyethylene implants
conserve more bone but rely on subchondral support. Metal-
backed designs offer improved load distribution and allow
cementless fixation but require a deeper tibial cut. Both are used
in current practice, with metal-backed components favored for
cementlessapproaches.

Conventional versus robotic-assisted techniques

Traditional UKA uses manual guides to achieve alignment and
balance, with registry data indicating survivorship around
91-92% at 10 years [37]. Accurate implant positioning is
crucial for longevity. Advances such as computer navigation and
robotic assistance aim to improve precision, component
alignment, and soft-tissue balance. Robotic systems provide
real-time feedback and have demonstrated superior alignment
accuracy compared to conventional methods. Early studies
suggest potential improvements in short-term outcomes and
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survivorship. However, costs, the need for pin placement, and
limited long-term dataremain concerns.

Post-operative care and rehabilitation

Rehabilitation protocols for UKA typically allow immediate
full weight-bearing, with patients often experiencing faster
recovery than after TKA. Enhanced pain management and
rapid recovery protocols enable earlier mobilization, reducing
risks of complications such as DVT and infections. Early
discharge and home recovery further improve patient comfort
and outcomes.

Return to sports

Patient expectations for activity after UKA are high. Studies
show higher return-to-sport rates for UKA than TKA, with 93%
returning to low-impact sports and significant participation
even in intermediate- and some high-impact activities. Return
typically occurs around 12 weeks postoperatively, with UKA
patients more likely to maintain or increase pre-operative
activitylevels compared to TKA recipients.

Surgeon-related considerations

Both technical and non-technical skills play a crucial role in the
success of UKA. Evidence shows that surgeons with higher case
volumes tend to achieve better outcomes and have fewer
complications. This relationship is even more pronounced for
UKA compared to TKA, with low-volume surgeons
experiencingsignificantly higher revision rates.

Patient selection and adherence to clear indications are equally
important. Surgeons who perform UKA in more than 20% of
their knee arthroplasties tend to have lower revision rates, with
optimal results seen when UKA comprises around half of their
knee replacements. Meta-analyses suggest that the proportion
of UKA within a surgeon’s practice is more predictive of
outcomes than overall caseload alone [38].

A majorbarrier to the wider adoption of UKA is many surgeons’

confidence needed to deliver reliable outcomes.

Future Perspectives

Given the strong mid-term results and advantages of cementless
UKA - such as reliable fixation and faster recovery - it is
expected that cementless designs will see wider adoption, with
more manufacturers likely to expand their offerings. At present,
UKA accounts for roughly 8-11% of knee replacements, but
studies suggest many more patients could be appropriate
candidates. Improving awareness among surgeons about its role
inisolated compartment OA could help increaseits use.

Meanwhile, robotic-assisted techniques are poised to further
transform UKA by enhancing surgical precision,
customization, and consistency. Future developments may
streamline planning and execution, reduce the learning curve,
and integrate advanced features such as real-time sensing and
image-free kinematic planning. Such innovations aim to better
reproduce natural joint mechanics while simplifying
workflows, potentially broadening access to high-quality UKA
and improving outcomes for alarger patient population.

Conclusion

UKA has evolved from a procedure with limited indications and
variable early results into a well-established, evidence-based
option for managing isolated compartment knee OA. Advances
in implant design, fixation, and robotic-assisted techniques
have improved surgical precision and mid-term outcomes.
Broader patient selection criteria, supported by robust
contemporary evidence, now challenge traditional
contraindications such as younger age, higher BMI,
patellofemoral disease, and ACL deficiency. Nevertheless,
success with UKA depends critically on careful patient
evaluation, meticulous surgical technique, and the surgeon’s
experience. As expectations rise for faster recovery and higher
functional demands, UKA offers an attractive, bone-preserving
alternative to total knee arthroplasty.

reluctance to offer it, often due to limited training or lack of Clinical Message

exposure during their education. This gap can be addressed
through dedicated training programs, courses, and fellowships
under experienced surgeons who routinely perform high-
quality UKA, ensuring new practitioners develop the skills and

UKA is areliable, bone-preserving option for isolated compartment
osteoarthritis, with expanded indications supported by
contemporary evidence. Optimal outcomes depend on careful
patient selection, surgeon experience, and adoption of modern
techniques such as fixation and robotic assistance.
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