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UNICOMPARTMENTAL KNEE ARTHROPLASTY:  
CURRENT SURGICAL APPROACHES, INDICATIONS, 

OUTCOMES, AND FUTURE PERSPECTIVES
D. Buonsante , G. P. Georgiev
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Abstract. Background. -
ognized as a suitable alternative to total knee arthroplasty (TKA) for patients with osteo-
arthritis limited to a single tibiofemoral compartment. Once considered appropriate only 
for older,  less physically active individuals, its use has broadened to include younger and 

methods. This review aims to outline the current indications, operative techniques, clini-

practices. Materials and methods. A narrative literature review was conducted using 

selected based on methodological quality and relevance to clinical decision-making. Re-
sults. 
quicker rehabilitation and more natural knee motion than TKA, particularly in carefully 
selected patients. Bone preservation and minimally invasive approaches facilitate future 
revision if necessary. Results still depend on the careful patient selection and surgeon 
experience. The main complications reported include bearing dislocation, infections, 
polyethylene wear, and component loosening. Conclusion. -
throplasty represents a reliable surgical solution for isolated compartment osteoarthritis 
when performed in carefully selected patients. The growing use of robotic assistance and 
newer implant designs, along with broader indications, may further strengthen the role 

studies show promising results.

Key words: unicompartmental knee arthroplasty, reliable surgical strategy, isolated osteoarthritis, 

carefully selected patients

Corresponding author:  Georgi P. Georgiev, MD, PhD, DSc, Department of Orthopedics and Trau-

ORCID: 

Received: Accepted:



91

INTRODUCTION

-

-

continues to be considered the standard treatment, 
-

-
-
-

in implant technology, surgical instruments, and sur-

However, clinical doubts are still present, and they 
mostly concern patient selection, surgical approach, 

-

robotic and image-guided systems has enriched the 
discussions, but at the same time, did not made them 

-
-

-
view also highlights robotic assistance and evolving 

-

MATERIALS AND METHODS

Historical evolution and indications for UKA

-
-
-

classical indications and contraindications designed 

 

 The patients must be 60 years or older

 

 -

 They must have diagnosed isolated medial or lat-

 

 Their anterior cruciate ligament and collateral liga-
ments must be intact

 
-

can be corrected to neutral position

 

 -
ral joint symptoms

-

Increase in the number of indications

-
search have demonstrated that it is actually possible 

Patients younger than 60 years can achieve pain re-

with some reporting higher activity levels and im-
-

-
lage and ligament assessment, it was also possible 
to involve more patients and continue increasing the 

Contemporary evidence

-

 -
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not only in older patients but also in young and 
more active patients, involved in more strenuous 
activities and sports.

 -

older cohorts.

 

or compartmental diseases were present.

 
-

Current indications

The current selection is based mostly on disease se-

 -

 Intact anterior cruciate and collateral ligaments, 

 
-

ment

 -

 
degrees

 

 

Contraindications

Even though the indications have changed, some 
contraindications have been established, based on 
possible issues that may arise:

 

 
as rheumatoid arthritis, because autoimmune dis-

 -
correctable malalignment, since the load distribu-

 -

-

more recent discussions state that some designs 
can tolerate it.

 

 -

 -

Surgical technique

-
mally on the thigh to maintain a bloodless surgical 

-

-

-

The initial step in intra-articular preparation concerns 

tibial resection, a conservative and minimal release 

Nevertheless, postoperative stability depends on the 

-

-

to correspond precisely with the tibial cut and implant 
-
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-
ponents are inserted in the appropriate locations in 
order to evaluate alignment, ligament balance, and 

-

-

This comprehensive surgical approach, combining 
-

section, and precise implant positioning, allows pres-

Technological enhancements

-

bone cuts and accurate ligament balance in order to 

-
-

omy provided to both the surgeon and the system. 
In the semi-active system, the surgeon initiates and 
supports the procedure with touch, vision, or audi-

-

-

-

cuts and implant positioning, potentially broadening 
-

Clinical and functional outcomes

Overview

-

However, the operation is more invasive with a longer 

-
-
-

-
erative recovery. Evidence consistently shows that 

-
-

-

-

Implant survivorship and longevity

concern about its long-term durability. However, im-

have addressed this issue. Registry and institutional 
studies now report 10-year survival rates above 90%, 
particularly in high-volume centers or when per-

Functional outcomes and patient-reported measures

-
-
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-
-

-

Return to physical activity and sports

-
ational and athletic activity, which is particularly relevant 

-

with many regaining preoperative activity levels. While 
-

monly resumed, selected patients may return to these 

study conducted over 749 patients demonstrated that 

-

Conclusion

been proven to be the best surgical option, especially 
-

-
-

Table 1. 

Outcome metric UKA TKA

 

Comparison of UKA with TKA and HTO

Advantages of UKA over TKA

 Faster recovery: -

-

tional outcomes compared with patients undergo-

 Improved range of motion (ROM): By preserving 
-

 Lower complication rates: 
with reduced intraoperative blood loss, lower in-

-
boembolic events in otherwise healthy patients 

smaller incision length and higher hemoglobin and 
albumin levels – important physiological reserve 

the second postoperative day compared to obese 

 More "natural" knee function: 

-

Limitations of UKA

 Higher revision risk:

-

-

 Limited applicability: 
-
-

ered a contraindication, recent studies suggest that 
mild to moderate degeneration may not adversely 

UKA vs. HTO: indications and functional 
considerations (Table 2)

particularly in younger, active patients with varus de-
-
-

Meta-analysis evidence

-
-

in the short to mid-term postoperative period. The 
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more predictable improvements in patient-reported 
-
-

patients, as it better preserves joint anatomy and 

-

-

-

 Reduced hospital resource utilization:
generally involves shorter operative times, less 

 Faster return to work and independence: Pa-

-

 Revision risk considerations: 

Economic modeling supports these observations. 
-
-

in patients over 60, especially when implant survival 

can present higher short-term costs related to tech-
nological systems, personnel, and longer operations, 

-
partment alignments, and the reduced complications 

-

Age-related considerations in knee arthroplasty

 Younger patients (< 60 years of age): 

-
tact ligamentous structures, allowing joint preser-

 Middle-aged patients (60–70 years of age): 
-

-

 Older patients (> 75 years): -

-
dures, it is particularly important to avoid joint line 

Complications and failure modes of UKA

mechanisms is very important in order to improve pa-
-

Factor UKA HTO Reference

> 50 years < 60 years

Activity level Moderate

Immediate or early Delayed

Time to recovery

More consistent
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Key failure modes in UKA

1. Bearing dislocation – Most commonly seen 

-

component placement. A prompt revision is usu-

2. Infection

to the less invasive approach and reduced im-

serious complication. Clinical presentation may 
be subtle, particularly since native compart-
ments are preserved, and early recognition is 

-
clude grade III obesity and comorbidities. Also, 

3. Aseptic loosening
-
-

-
-
-

-

4. Polyethylene wear 
to poor alignment, high activity levels, and cer-
tain implant designs. Unbalanced stress distri-
bution accelerates the wear. Increased load cy-

to osteolysis around the implant, loosening, and 

-

short, polyethylene wear can be considered a 
-

ter controlled with modern instruments, although 

5. Revision to TKA

technically achievable, revision is more demand-

more common in younger, more active patients, 
mostly due to disease progression in the remain-

Risk factors for failure

-

Patient-related factors
factors

References

Lateral compartment -
ration

Appropriate patient selection remains the most criti-

Future trends and perspectives in UKA

designed to improve surgical accuracy, implant du-

Table 3. 

Complication Description Estimated incidence Risk factors

Infection
-

Revision to TKA
indications
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rability, and patient outcomes. Current developments 

-

Robotic technology has become increasingly inte-
-

-
erative planning based on three-dimensional imaging 

-
cedure. Early evidence suggests that robotic-assist-

-
tional outcomes, and may lower early revision rates 

-

 Before the surgery: -
-

 During the surgery: 

 After the surgery:

-

-
seointegration through porous titanium or 3D-printed 

were related to old materials and designs. Modern 

option, providing outcomes that may surpass the 
-

Registry data and long-term outcomes

-
ciation National Joint Replacement Registry, provide 

-

-
ses also highlight a strong volume-outcome relation-

are associated with lower revision rates and superior 

rates compared to medium and low-volume surgeons 
-

Increasing number of indications

-

more active individuals. Cohort studies have report-

evidence has shown that, even in younger patients, 

CONCLUSIONS

-
-

-
-

-
-

-

-
sion, alignment, and implant longevity, they do not 

-
-
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Moreover, registry data continue to provide critical in-
sights into implant survival, complication rates, and 

-

-
-

-

-
-
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