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Functional Outcomes of Uni-knee Arthroplasty for Medial
Compartment Knee Arthropathy in Asian Patients

Background:

Methods:

Results:

Conclusions:

To Wong!, Ching-Jen Wang?, Jun-Wen Wang?, Jih-Yang Ko’

Uni-knee arthroplasty (UKA) has shown better knee
kinematics and motion that may better suit the activi-
ties of daily living in Eastern countries. The purpose of
this study was to evaluate the functional outcomes of
UKA for medial compartment knee arthropathy in Asian
patients.

The study cohort consisted of 48 patients with 51 UK
A knees. Only one type of prosthesis was used and
all components were cemented. Postoperative man-
agement included ambulation with weight bearing,
range of motion, and muscle strengthening exercises
as tolerated until full recovery. The average follow-up
was 52.0 = 24.0 (range 12-92) months. The evaluation
included functional assessment, the Knee Society knee
and functional scores, the International Knee Document
Committee (IKDC) subjective and objective scores, and
radiographs of the knee.

The overall clinical outcomes of the knee showed the
functional outcome of the knee to be normal in 51%,
nearly normal in 37%, abnormal in 8%, and severely
abnormal in 4%. The functional activities included stair

At a Glance Commentary
Scientific background of the subject

Uni-knee arthroplasty (UKA) is one
of the surgical option for medial compart-
ment knee arthropathy include osteoarthri-
tis or osteonecrosis. Functional outcomes
of UKA had been discussed among the
western population. Better knee kinematics
and motion in UKA design that consider
more appropriate for the activities of daily
living in Eastern countries.

What this study adds to the field

This study showed that UKA provides
excellent pain relief and restoration knee
daily activities that perfectly fit the oriental
lifestyle and high patient satisfaction in
Asian patients at medium-term follow-up.
Low complications rate and good survival
rate were found.

climbing in 96%, squatting in 76%, jogging in 71% and kneeling in 47%. Three-quarters of the
patients were able to kneel for daily activities. Approximately 98% of the patients were satis-
fied with the operation. The survivorship of the prosthesis was 98% with one revision pending.
Radiographic evaluations revealed the components were centered in 82% and off-centered
in 18%. Osteoarthritis was 22% preoperative and 27% postoperative for the patellofemoral
compartment, and 0% before and 4% after surgery for the lateral compartment. The functional
outcomes showed no difference between patients with and without patellofemoral arthritis.
The complications included one component malposition and one knee pain of undetermined

origin.

UKA provides excellent pain relief and restoration of knee function including kneeling, squatting,
and sit-to-stand activities that perfectly fit the oriental lifestyle and high patient satisfaction in Asian
patients at medium-term follow-up. The complications were rare and the survival rate was 98% at

medium-term follow-up.
(Biomed J 2014;37:406-410)
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he surgical management options for medial compart-

ment knee arthropathy (osteoarthritis or osteonecrosis)
include uni-knee arthroplasty (UKA), total knee arthroplasty
(TKA), and high tibia osteotomy (HTO).!'*! The surgeries
are often used for different patient groups; however, there is
considerable overlap in the indications for all three options
and it is often difficult to decide whether a UKA or TKA is
more appropriate.*! Treatment of isolated compartmental
osteoarthritis of the knee with UKA has mixed outcome and
such procedure remains controversial.'** However, there has
been a resurgence of interest and a major increase in the use
of UKA for the treatment of medial compartmental knee
osteoarthritis in the past decades.¢”1%13 In the US market,
UKA comprised approximately 1% of all knee arthroplas-
ties in 1996 and 1997, and it increased to 6% in 2000 and
2001.1'% Improved prosthetic design, minimally invasive
surgical techniques, and strict patient selection criteria have
resulted in improved functional outcomes and survivorship
rates.!'>22 The advantages of UKA included the preservation
of knee kinematics and good range of knee motion that may
better suit the need of kneeling in activities of daily living in
oriental countries.'*?" The purpose of this prospective study
was to evaluate the functional outcomes of UKA for medial
compartment knee arthropathy in Asian patients.

METHODS

The selection criteria of UKA included clinical,
radiographic, and intraoperative assessments./®!”] The
clinical criteria included pain and tenderness localized to
medial joint line, knee flexion more than 90°, and fixed
knee flexion deformity less than 10°. The radiographic
criteria included isolated medial compartment osteoarthritis
with complete loss of cartilage, osteonecrosis of medial
femoral condyle, varus deformity less than 15°, and insig-
nificant degenerative changes in other compartments. The
intraoperative criteria included passively correctable varus
deformity under anesthesia, intact anterior cruciate ligament,
and full-thickness cartilage wear on the anteromedial half
of the medial tibia plateau. The exclusion criteria included
inflammatory arthritis, patellofemoral joint symptoms,
hemophilia, chondrocalcinosis, symptomatic knee instabil-
ity, body mass index (BMI) of greater than 32, prior HTO,
full-thickness patellar cartilage loss, significant degenerative
changes involving lateral or patellofemoral compartment,
and severe angular deformity and flexion contracture.
Forty-eight patients with 51 knees who met the above cri-
teria and underwent UKA were included in this study. The
patient demographic characteristics are shown in Table 1.

The surgical tips consisted of minimally invasive me-
dial parapatellar approach with quadriceps spared, lateral
displacement of patella, but not everted, avoidance of inci-
dental fracture of the vertical tibial cut, minimal or none soft
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Table 1: Patient demographic characteristics

Numbers of patients/knees 48/51
Bilateral knees 3

Average age (years) (range) 65.71+7.27 (53-81)
Gender (female/male) 35/13

Side (right/left) 23/28

Diagnosis
Osteoarthritis (medial compartment)
Osteonecrosis (MFC)
Average duration of disease (months) (range)
Average body weight (kg) (range)
Average BMI (body wt/body ht in %) (range)
Average follow-up (months) (range)

82.4% (42/51)
17.7% (9/51)
18.3£15.23 (12-74)
68.13x10.08 (51-91)
28.31£3.75 (22.6-31.4)
52.0+24.0 (12-92)

Abbreviations: MFC: Medial femoral condle; BMI: Body mass index

tissue release, equal flexion and extension gaps, replication
of the tibia slope, centering of the femur component on the
tibial component to reduce edge loading effect postopera-
tively and allow 2 mm medial laxity by undercorrection of
2°-3° of varus angulation. In this series, only one type of
prosthesis (Zimmer, Warsaw, IN, USA) was used and all
components were cemented in all cases.

Prophylaxis with broad-spectrum antibiotics was rou-
tinely given for 24 h. However, prophylactic anticoagulation
with low-molecular-weight heparin was given selectively in
patients with high risk. Postoperative management included
ambulation with weight bearing as tolerated, range of knee
motion, and quadriceps and hamstring exercises starting
from the second postoperative day. Patients were discharged
from the hospital while independent on walking and contin-
ued outpatient physical therapy until full recovery.

The evaluation parameters included knee and functional
scores of The Knee Society, subjective and objective scores
of the International Knee Document Committee (IKDC), and
radiographs of the operated knees. Functional evaluation
included pain, alignment and range of motion of the knee,
and ability to do kneeling or squatting for activities of daily
living. Radiographic evaluation included the overall align-
ment of the knee, component position, and radiolucency at
the prosthesis—bone interface.

Statistical analysis

The pre- and postoperative data were compared statis-
tically using Wilcoxon signed-ranks test. The incidence of
osteoarthritis in lateral and patellofemoral compartments
was compared by Chi-square test. The statistical significance
was set at p < 0.05.

RESULTS

The Knee Society knee and functional scores and the
IKDC scores before and after surgery are summarized in
Table 2. Significant improvements were noticed in pain
and function of the knee after UKA (p < 0.001). The over-
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all clinical results showed the functional outcome of the
knee to be normal in 51% (26 of 51), nearly normal in 37%
(19 of 51), abnormal in 8% (4 of 51), and severely abnormal
in 4% (2 of 51). The levels of functional activities included
stair climbing in 96%, squatting in 76%, jogging in 71%,
and kneeling in 47%. Approximately three-quarters of the
patients were able to kneel for activities of daily living in-
cluding religious service and customary cross-leg lifestyle.
Approximately 98% of the patients were satisfied with the
operation. The survivorship of the prosthesis was 98% at a
follow-up of 52.0 + 24.0 (range 12-92) months, with one
revision pending.

The radiographic evaluation of the knee before and after
surgery is summarized in Table 3. The femorotibial align-
ment was within normal physiological limits in all cases.
Component position was centered in 82% and off-centered
in 18%. Osteoarthritis was 22% preoperative and 27%
postoperative for the patellofemoral compartment, and 0%
before and 4% after surgery for the lateral compartment.
The functional activities of patients with and without patel-
lofemoral arthritis are summarized in Table 4. The functional
outcomes showed no differences between patients with and

Table 2: Functional score, IKDC score, and range of knee motion

Preoperative Postoperative p value®
Functional 51.1+18.6 86.8+12.3 <0.001
score (range) (25-75) (60-100)
IKDC (range) 27.0+10.7 79.5+£19.4 <0.001*
(15-50) (35-100)
Range of knee 115°+5.0 5° 125°£10.5° <0.001*
motion (range) (0°-125°) (0-145)
“The p values are obtained by Wilcoxon signed-ranks test.
Abbreviation: IKDC: International knee document committee
Table 3: The radiographic evaluation
Femorotibial alignment  Preoperative Postoperative p value
Average (range) 177.27 £2.23 175.0 £2.43 <0.001*
(170.7 -179.9 ) (174.1 -179.2)
Tibial slope (range) 85.5°+6.46° 88.19° +4.42°  <0.001°
(74.7°-97.9°) (77°-97.1°)
Patellar tilt 12% 13% 1.0°
Radiolucency - 2% (1/51)
Component position
Center 82% (42/51)
Medial 16% (8/51) (average
(femur on tibia) 2.18+0.55 mm),
(range 1.35-3.0 mm)
Lateral 2% (1/51) (3.5 mm)
(femur on tibia)
Degenerative changes
Lateral compartment 0% 4% (2/51) 0.125°
P/F compartment 22% (11/51) 27% (14/51) 0.250°

Cement protrusion 9.8% (5/51)

“The p-values are obtained statistically by Wilcoxon signed-ranks test.
"The p-values are obtained by McNemar’s test
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without patellofemoral arthritis pre- and postoperatively.
Radiolucency was noted in only one case (2%) and was
non-progressive. Cement protrusion was identified in 9.8%
and none was symptomatic. The pre- and postoperative
anteroposterior (AP) radiographs of the knee at 1, 4, and
6 years are shown in Figure 1.

Complications included no infection, no deep vein
thrombosis (DVT), one component malposition, and one
knee pain of undetermined origin.

DISCUSSION

The initial results reported UKA to be unfavorable
in the early stage of development.’®! However, there have
been big changes with more favorable results in the past
decades. The survivorship of UKA was reported to be be-
tween 96% and 98% at 7-10 years."*!*!"I This was attributed
to strict patient selection, improved prosthetic design, and
minimally invasive surgery."”>2!-3 In the present study, the
functional outcome of the knee was normal in 51%, nearly
normal in 37%, abnormal in 8%, and severely abnormal in
4%. Approximately 98% of the patients were satisfied with
the surgery. The survivorship of the prosthesis was 98% at
a follow-up of 52.0 = 24.0 (range 12-92) months when the
case of pending revision was counted as failure.

Several studies reported nearly normal gait with pre-
served biphasic pattern and similar kinematic profiles of
normal knee after UKA. 228 The gait velocity and muscle
strength after UKA are superior to those after HTO. 2728
UKA provided improved range of motion, decreased

Table 4: Patellofemoral arthritis

Preoperative Postoperative p-value!

With P/F OA 22% (11/51) 27% (14/51) 0.001
Without P/F OA 78% (40/51) 73% (37/51) <0.001
p-value? <0.001 <0.001

Function score
With P/F OA 52.6+16.6 (25-71) 92.6+10.37 (69-100)  0.028
Without P/F OA  53.9+18.8 (10-75) 87.0+12.2 (60-100)  <0.001
p-value? 0.286 0.225

Kneeling
With P/F OA 18% (2/11) 79% (11/14) 0.004
Without P/F OA 20% (8/40) 81% (30/37) <0.001
p-value? 0.633 0.561

Squatting
With P/F OA 18% (2/11) 71% (10/14) 0.008
Without P/F OA 15% (6/40) 70% (26/37) <0.001
p-value? 0.557 0.611

Sit to stand
With P/F OA 27% (3/11) 100% (14/14) 0.008
Without P/F OA 23% (9/40) 97% (36/37) <0.001
p-value? 0.706 0.725

P/F OA: Patellofemoral arthritis; 'p-value: Comparison of preoperative
and postoperative data within the same group; ?p-value: Comparison of
data between two groups



P.O.1 year.

Pre-op. P.O. 4 years. P.O. 6 years.

Figure 1: The pre- and postoperative AP radiographs of the knee at 1,
4, and 6 years showed centered UKA components in normal alignment
and no radiolucency.

rehabilitation time, and immediate weight bearing than
HTO. However, HTO showed ability to maintain a higher
level of activity without potential wear of arthroplasty
components. Overall, UKA showed slightly better results
in survival and functional outcome.!">?*) The majority
of patients are able to return to recreational sports in-
volving low- and mid-impact activities after UKA.?*30
In this study, the levels of functional activities of the
knee included stair climbing in 96%, squatting in 76%,
jogging in 71%, and kneeling in 47%. Approximately
three-quarters of the patients are able to perform normal
activities of daily living such as religious service and
cross-leg sitting lifestyle.

One concern of UKA is the progression of osteoar-
thritic changes in the lateral and patellofemoral compart-
ments and ultimately necessitated TKA. Progression of
osteoarthritis to the lateral compartment was reported in
18% patients and to the patellofemoral compartment in 14%
patients in 10 years.[%*!1 The cumulative revision rate for
UKA is 22% for patients younger than 60 years which is in
part due to the progressive degenerative changes of other
compartments.*? UKA is reserved for knees with isolated
uni-compartmental osteoarthritis of the knee. However,
early osteoarthritis of the patellofemoral joint with medial
spur formation, but very subtle cartilage fissuring that is
difficult to identify in clinical assessment and radiographic
examination can only be verified intraoperatively. Under
this circumstance, UKA and concomitant exostectomy and
debridement of the patellofemoral joint were performed
instead of TKA. In the present study, osteoarthritis of the
patellofemoral joint was 22% before and 27% after sur-
gery, and osteoarthritis of the lateral compartment was 0
before and 4% after surgery. The clinical outcomes were
not affected when concomitant surgery was performed in
the patellofemoral joint. Therefore, based on the results
of the present study, medial compartmental osteoarthri-
tis combined with early patellofemoral arthritis is not a
contraindication for UKA. Some reports showed higher
patient satisfaction after revision of a failed UKA than
after revision of a failed TKA, and more surgeons recom-
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mend UKA because of functional superiority.* In this
study, there was no revision or conversion of UKA to TKA
due to progressive osteoarthritis of the knee at an average
follow-up 52.0 = 24.0 months.

The complications associated with TKA, such as infec-
tion, DVT, and stiffness, are rare after UKA.?!2431 In the
present series, the complications included no infection, no
DVT, one knee pain due to component malposition on X-ray,
and one knee pain of undetermined origin.

This study has its own limitations. It is limited by vir-
tue of the small number of patient population which may
result in bias due to low power of statistical analysis. The
average follow-up time was approximately 4 years, and
longer follow-up is needed to ascertain the ultimate results
of UKA in Asian patients. Other limitations include lack of
control group in this study. The patients selected included
those with a mixture of osteoarthritis and osteonecrosis of
the medial compartment of the knee, and no stratification
between the two diagnoses was performed. This study did
not stratify patients younger than 60 years from the cohort
population. The purpose of this study was not to compare
the functional results of UKA with other procedures such
as TKA or HTO, but to evaluate the functional results of
UKA in Asian patients.

Conclusion

UKA provided excellent pain relief and restored the
knee function in Asian patients with medial compartment
knee arthropathy with a high rate of patient satisfaction
at medium-term follow-up. Approximately three-quarters
of the patients are able to perform normal activities of
daily living including kneeling for religious service and
cross-leg sitting lifestyle. Long-term follow-up is needed
to further ascertain the ultimate outcome of UKA in Asian
patients.
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