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Aims

Unicompartmental knee arthroplasty (UKA) and bicompartmental knee arthroplasty
(BCA) have been associated with improved functional outcomes compared to total knee
arthroplasty (TKA) in suitable patients, although the reason is poorly understood. The
aim of this study was to measure how the different arthroplasties affect knee extensor
function.

Methods

Extensor function was measured for 16 cadaveric knees and then retested following the
different arthroplasties. Eight knees underwent medial UKA then BCA, then posterior-
cruciate retaining TKA, and eight underwent the lateral equivalents then TKA. Extensor
efficiency was calculated for ranges of knee flexion associated with common activities of
daily living. Data were analyzed with repeated measures analysis of variance (a = 0.05).

Results

Compared to native, there were no reductions in either extension moment or efficien-
cy following UKA. Conversion to BCA resulted in a small decrease in extension moment
between 70° and 90° flexion (p < 0.05), but when examined in the context of daily ac-
tivity ranges of flexion, extensor efficiency was largely unaffected. Following TKA, large
decreases in extension moment were measured at low knee flexion angles (p < 0.05),
resulting in 12% to 43% reductions in extensor efficiency for the daily activity ranges.

Conclusion

This cadaveric study found that TKA resulted in inferior extensor function compared to
UKA and BCA. This may, in part, help explain the reported differences in function and
satisfaction differences between partial and total knee arthroplasty.
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Article focus
What is the effect of unicompartmental
(UKA), bicompartmental (BCA), and total
knee arthroplasty (TKA) on knee extensor
function?

TKA reduced extensor efficiency for all daily-
activity ranges of flexion investigated.

Strengths and limitations
Comprehensive investigation of partial,
combined partial, and total knee arthro-

Key messages plasty with direct comparison to the
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Medial unicompartmental, medial bicom-
partmental, and lateral unicompartmental
arthroplasty preserved extensor efficiency.
Lateral  bicompartmental  arthroplasty
preserved extensor efficiency for four of five
daily-activity ranges of flexion.

native knee.

Repeated measures study design with
minimal  soft-tissue disruption and
quadriceps loading applied in a physio-
logical direction.

Constant loading, time-zero data with no
healing/adaptation.
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Introduction

More than 1.5 million total knee arthroplasty (TKA)
procedures are performed annually worldwide' to treat
end-stage osteoarthritis (OA) in one, two, or three knee
compartments.>® While many patients benefit from
TKA, for some, poor postoperative function can lead
to disability, especially on stairs or when walking on
slopes,5” and patient dissatisfaction rates of up to 25%
have been reported.®" Consequently, there has been
much recent debate in the orthopaedic community
regarding how to improve knee function and patient
satisfaction following arthroplasty.®'%1¢

For patients with functional cruciate ligaments, and
disease isolated to one tibiofemoral knee compart-
ment, the use of unicompartmental knee arthroplasty
(UKA) instead of TKA can lead to improved patient
satisfaction and knee function, with reported bene-
fits including faster gait, greater range of motion,
and earlier return to desired activity.”'”-?' There is also
renewed interest in combined partial knee arthroplasty
(CPKA)?22* where combinations of two or more partial
knee arthroplasty (PKA) implants are used in the same
knee.?* Recent data have suggested that two-thirds of
TKA patients could be candidates for PKA or CPKA.%
When UKA and patellofemoral arthroplasty (PFA) are
used in combination, this is referred to as bicompart-
mental knee arthroplasty (BCA), and may be medial
(BCA-M) or lateral (BCA-L) depending on which
tibiofemoral compartment is resurfaced.?? BCA is an
option for patients with bicompartmental gonarthrosis
and a spared tibiofemoral compartment, or as an alter-
native to TKA for patients who underwent UKA or
PFA, and subsequently developed disease in a second
knee compartment.?* Recent data have suggested that
CPKA patients have improved function and satisfac-
tion compared to matched TKA patients.?® While differ-
ences have been observed clinically, there remains
limited understanding of the fundamental biome-
chanical mechanisms which lead to this improved
function following UKA and BCA. This understanding
is important for selecting the right procedure for the
right patient, and for identifying targets for implant/
procedure innovation to address patient dissatisfaction
and poor function.

Gait analysis has revealed differences between UKA,
BCA, and TKA patients during weight acceptance, heel-
strike, and mid-stance, but not at toe-off.?"?” Given that
the quadriceps are highly active from weight accep-
tance through to mid-stance, but less so at toe-off,2® we
hypothesized that the differences in function between
PKA and TKA may in part be explained through differ-
ences in extensor function. Therefore, the aim of this
study was to quantify the efficiency of knee extension
in vitro following UKA, BCA, and TKA to reveal how the
different arthroplasties affect knee extensor function.
Our null hypothesis was that there would be no differ-
ences in extension moment or efficiency between the

different forms of arthroplasty compared to the native
knee, or relative to each other.

Methods

Study design and specimen preparation. A total of 16
fresh-frozen cadaveric knees (mid-femur to mid-tibia)
from ten Caucasian donors were sourced (Science
Care, Phoenix, Arizona, USA). Ethical approval was
granted by our hospital tissue bank (Imperial College
Healthcare Tissue Bank Project R15022 and HTA licence
12275). Donors had no history or visible signs of gonar-
throsis, trauma, deformity, restricted range of motion,
or history of diseases which typically affect musculo-
skeletal health.

Defrosted specimens were dissected to remove the
skin and subcutaneous fat, carefully preserving the
fascia. To preserve lateral collateral ligament function
and anatomical position, the head of the fibula was
screwed to the tibia.? The femur was mounted on a
knee extension rig (Figure 1) with the transepicondylar
axis of the femur aligned to the extension axis of the rig,
enabling measurement of the knee sagittal plane exten-
sion moment, as previously described.? The quadriceps
tendons, iliotibial band (ITB), and hamstrings were indi-
vidually dissected, bound with fabric, and attached to
hanging weights via cables. These were arranged so the
resulting tension in each tendon was directed anatom-
ically,*® simulating physiological knee extension.? The
applied load totalled 225 N, distributed according
to the reported cross-sectional area of each tendon
(Table I). An intramedullary rod, inserted into the tibial
canal, was restrained by a bar and connected to a cali-
brated full-bridge strain gauge circuit. This previously
validated method of restrained extension under muscle
loading conditions enabled measurement of the exten-
sion moment, using a repeated measures design.?-33
Measurements were taken from 110° to 0° knee exten-
sion, at 10° increments, and repeated three times for
each implant state.

Testing order and arthroplasty procedures. Prior to test-
ing, all specimens were scanned with CT and subject to
3D surgical planning for sizing (Embody Orthopaedic,
London, UK). A transpatellar approach was used to ac-
cess the joint, eliminating disruption to the soft-tissues
and the variability of suture tension between tests as-
sociated with a parapatellar approach.** The patellar
osteotomy was performed 10 mm from its lateral bor-
der, leaving sufficient room in the medial fragment for
subsequent cemented fixation of the patella button
without compromise to the optimal button position.
The osteotomy was reduced with two partially thread-
ed cannulated screws to ensure adequate compression.
The reduced osteotomy was inspected before and af-
ter each test to ensure no visible distraction, displace-
ment, or loss of reduction had occurred. The longitudi-
nal splits in the quadriceps and patellar tendons were
opposed with absorbable, synthetic, and braided 2.0
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Fig. 1

Knee extension rig mounted with knee specimen demonstrating individually dissected and loaded quadriceps, iliotibial band, and hamstring tendons.

Table I. Loading weight and direction of pull relative to the femoral shaft axis for individually dissected quadriceps, iliotibial band, and hamstring tendons.

Tendon(s) Load direction relative to femoral shaft axis Load, N
Anteroposterior Mediolateral

Rectus femoris and vastus intermedius 0° Anterior 0° Lateral 61.25
Vastus lateralis longus 0° Anterior 14° Lateral 57.75
Vastus lateralis obliquus 33° Posterior 35° Lateral 15.75
Vastus medialis longus 0° Anterior 15° Medial 24.5
Vastus medialis obliquus 44° Posterior 47° Medial 15.75
lliotibial band 6° Posterior 0° Lateral 30
Medial hamstrings (semimembranosus and semitendinosus) 0° Posterior 0° Medial 10
Lateral hamstrings (long and short head of biceps femoris) 0° Posterior 0° Lateral 10

interrupted sutures, tied by the same surgeon (AG) for
tension consistency.

The specimens were divided into two groups of eight
and tested in their native state, and then again following
each arthroplasty (Figure 2). Group 1 was implanted
with a cemented mobile-bearing medial UKA (UKA-M,
Oxford Partial Knee Microplasty System; Zimmer
Biomet, Warsaw, Indiana, USA) and then a Gender
Solutions patellofemoral arthroplasty (PFA; Zimmer
Biomet), converting it to a BCA-M. Finally, the metal
PKA components were removed, carefully preserving
bone stock. The patellar button was retained and the
knee was implanted with a posterior-cruciate retaining

TKA (NexGen CR-Flex; Zimmer Biomet). Group 2 was
subject to the same sequence of testing (native - UKA
- BCA - TKA), except that lateral UKA was used (UKA-L,
Fixed Lateral Oxford; Zimmer Biomet), before being
converted to a BCA-L through the addition of a PFA,
then posterior-cruciate retaining TKA. All procedures
were carried out by the same surgeon (AG) using stan-
dard instrumentation as per the manufacturer’s instruc-
tions, with techniques approved by the senior surgeon
(JPC) and a Zimmer Biomet representative.

The largest UKA bearing size required was 5 mm.
During conversion to TKA, the UKA and PFA compo-
nents were removed using a fine saw blade at the

VOL. 10, NO. 1, JANUARY 2021



4 A. GARNER, O. DANDRIDGE, A. A. AMIS, |. P. COBB, R. |. VAN ARKEL

Group One
N=8

Group Two
N=8

9

Native

UKA-L

9

Fig. 2

Arthroplasty sequences for Groups 1 and 2: medial unicompartmental knee arthroplasty (UKA-M), medial bicompartmental arthroplasty (BCA-M), lateral
unicompartmental knee arthroplasty (UKA-L), lateral bicompartmental knee arthroplasty (BCA-L), and posterior-cruciate retaining total

knee arthroplasty (TKA).

cement-bone interface, to preserve bone stock. A
measured resection TKA technique was employed with
the femoral reference pins placed prior to removal of
the UKA femoral component, on the assumption that
the UKA technique had restored femoral length. Simi-
larly, the TKA tibial resection was referenced prior to
removal of the UKA tibial tray. Since the minimum
resection for the NexGen CR-Flex is 10 mm, the tibial
resection removed all the bone impacted by the prior
UKA implantation except for where the UKA keel was
located. The TKA keel slot then removed any residual
evidence of the UKA keel slot such that the TKA bone-
cement interface was as it would be for a primary joint.
One specimen required a 14 mm TKA bearing, while for
all others a 10 mm or 12 mm bearing was sufficient to
restore the native joint line.

The specimens in Groups 1 and 2 were initially
paired; however, two specimens in Group 1 were
unsuitable: the CT scan revealed a tibial fracture on one
specimen, while another was unable to reach full exten-
sion on native testing. Arthroplasties were sourced. The
mean age at death was 66 years (SD 5.8) (Group 1)
and 67 years (SD 5.3) (Group 2), and mean body mass
index was 24.9 kg/m? (SD 4.0) (Group 1) and 23.2 kg/
m? (SD 4.1) (Group 2). Three of the eight specimens in
Group 1 and four of Group 2 were female.

To ensure TKA was not disadvantaged by being the
last state in the sequence, a pilot knee was tested native,
then following TKA, without the intervening implant
states (no UKA and no PFA). Testing was repeated over a
16-hour period including overnight storage in a refrig-
erator set to 4°C, with no significant degradation of
data between the first and last TKA measurements.
Statistical analysis. Extensor efficiency was defined
as the ratio of energy output by the extending knee
through a range of flexion following arthroplasty, com-
pared to the native knee. This work output was calcu-
lated as the integral of the extension moment over a
chosen flexion range. Five flexion ranges were exam-
ined. Four corresponded to daily activities that require
the quadriceps activity to generate knee extension mo-
ments: the stance phase of gait at fast walking speeds
(30° to 0°);% stair ascent (40° to 10°);** uphill walking
(80° to 10°);%¢ and sit-to-stand (100° to 0°).¥ The full
experimental range was also examined.

For both extension moment and efficiency data, intra-
state repeats were averaged in MatLab then subject to
statistical analysis in SPSS v.26 (IBM, Armonk, New
York, USA). Normality was tested using a Shapiro-Wilk
test, with data then analyzed with repeated measures
analysis of variance (RMANOVA) (a = 0.05) along the
following criteria: 1) one-way RMANOVA of native knee
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Static flexion angles against mean extension moment (Nm) for native
knees, medial unicompartmental knee arthroplasty (UKA-M), medial
bicompartmental arthroplasty (BCA-M), and total knee arthroplasty (TKA);
95% confidence intervals with a shaded blue area for the native knee,

and bars for implanted knees. Italicized letters indicate pairwise statistical
differences (p < 0.05): NU, native versus UKA-M; NB, native versus BCA-M;
NT, native versus TKA; UB, UKA-M versus BCA-M; UT, UKA-M versus TKA; BT,
BCA-M versus TKA.

extension moment data with independent variable of
flexion angle for all 16 knees; 2) two-way RMANOVA
of extension moment data, with the independent vari-
ables of flexion angle (0° to 110° at 10° increments) and
implant state (native, UKA, BCA, and TKA), with Groups
1 and 2 analyzed separately; and 3) one-way RMANOVA
of work output data for each of the five flexion ranges,
with independent variable of implant state (native,
UKA, BCA, and TKA), with Groups 1 and 2 analyzed
separately.

Post-hoc paired t-tests with Bonferroni correction
were undertaken when differences across tests were
found. The reported p-values were adjusted and multi-
plied in SPSS by the appropriate Bonferroni correction.
Statistical significance was set at p < 0.05. All means
were reported with standard deviation.

Results

Native knee. Between 10° and 20° of flexion, the mean
extension moment of the native knee was at its highest,
at4.7 Nm (SD 1.2) (Figures 3 and 4). There was a large
reduction in mean extension moment to 3 Nm (SD 1.7)
in terminal extension (paired t-tests p < 0.015), and to
a minimum of 2.5 Nm (SD 0.5) between 70° and 80°
flexion (paired t-tests p < 0.001).
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Fig. 4

Static flexion angles against mean extension moment (Nm) for native

knees, lateral unicompartmental knee arthroplasty (UKA-L), lateral
bicompartmental knee arthroplasty (BCA-L), and total knee arthroplasty
(TKA); 95% confidence intervals with a shaded blue area for the native knee,
and bars for implanted knees. Italicized letters indicate pairwise statistical
differences (p < 0.05): NU, native versus UKA-L; NB, native versus BCA-L; NT,
native versus TKA; UB, UKA-L versus BCA-L; UT, UKA-L versus TKA; BT, BCA-L
versus TKA.

Medial compartment procedures. The addition of a UKA-M
or a BCA-M caused no reduction in mean peak extension
moment at 20° flexion (UKA-M 4.7 Nm (SD 0.6), BCA-M
4.6 Nm (SD 0.6)) while the insertion of a TKA resulted in
a mean extension moment of 2.8 Nm (0.6), only 60% of
the normal value (paired t-test p < 0.001; Figure 3). The
size of the difference depended on the angle of knee flex-
ion (RMANOVA p < 0.001; Figure 3). Large reductions in
knee extension moment were measured following TKA at
low angles of flexion (10° to 30°) compared to the native
knee and the PKA procedures (mean decreases of 1 Nm
(SD 0.6) to 2.3 Nm (SD 0.9), or 28% to 61%; paired t-
tests p < 0.01). In mid-flexion (40° to 60°), no difference
was detected between any implant state, except for at
40° flexion, where the mean extension moment was 0.8
Nm (SD 0.6) higher for BCA-M than TKA (paired t-test p
=0.04). From 70° to 90°, BCA-M generated lower exten-
sion moment compared to TKA (mean differences < 1.0
Nm (SD 0.7); paired t-tests p < 0.04) and the native knee
(mean difference < 0.9 Nm (SD 0.6); paired t-tests p =
0.05 at 70° and 90°; paired t-test p < 0.01 at 80°). A very
small increase in moment was also measured following
TKA compared to the native knee at 90° (mean 0.2 Nm
(SD 0.1); paired t-test p = 0.02). All states were similar at
flexion angles of 100° or higher.

Lateral compartment procedures. For the lateral group,
a similar pattern was seen (Figure 4). The normal knee
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delivered its maximal mean extension moment of 4.9 Nm
(SD 1.4) at 10°, while the lateral UKA’s maximum mean
extension moment of 4.5 Nm (SD 1.2) was at 20°, as
was the BCA-L, which delivered a mean 4.6 Nm (SD 1.1).
Conversely, the low-flexion peak for TKA was observed
at 30° and was 29% lower than normal at a mean 3.5
Nm (SD 0.6). TKA generated reduced extension moment
compared to: the native knee in full extension; all oth-
er states at 10°; native and BCA-L at 20°; and BCA-L at
30° (mean decreases of 0.9 Nm (SD 0.5) to 2.6 Nm (SD
1.8), or 22% to 83%; paired t-tests p < 0.03). All states
were similar from 40° to 60°. At 70°, BCA-L produced a
smaller extension moment compared to native and TKA
states (mean decrease < 0.9 Nm (SD 0.3); paired t-tests p
< 0.01), and TKA had a higher mean extension moment
than UKA-L (0.4 Nm (SD 0.3); paired t-test p = 0.04). At
90°, BCA-L produced a lower moment than UKA-L (mean
difference 0.7 Nm (SD 0.4); paired t-test p = 0.02). At
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110°, the extension moment after UKA-L was higher than
native and TKA, while BCA-L was higher than TKA (mean
increases < 0.8 Nm (SD 0.4); paired t-tests p < 0.01).

Extensor efficiency. Compared to the native knee, ar-
throplasty affected the work output of the extensor
mechanism (Figure 5). For the full range of motion (0°
to 110°), TKA demonstrated a mean > 14% (SD 9%) re-
duction in extensor efficiency (paired t-tests p < 0.02).
Conversely, differences were not found for both medial
and lateral UKA and BCA. Similarly, for the quadriceps
active range of uphill walking (80° to 10°), stair ascent
(40° to 10°), and gait (30 to 0°), no differences were
detected between medial and lateral UKA and BCA and
native knee work output. For the sit-to-stand range
(100° to 0°), UKA-M, UKA-L, and BCA-M were similar
to native, but BCA-L was a mean 10% (SD 8%) less ef-
ficient (paired t-test p = 0.04). Efficiency after TKA was
greatly reduced for all examined daily activity ranges
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Fig. 5

Mean with 95% confidence interval work output by the extending knee over different ranges of motion for the different arthroplasty procedures as a
percentage of the native knee work output. Top row: medial unicompartmental knee arthroplasty (UKA-M), medial bicompartmental arthroplasty (BCA-M),
and total knee arthroplasty (TKA). Bottom row: lateral unicompartmental knee arthroplasty (UKA-L), lateral bicompartmental knee arthroplasty (BCA-L), and
TKA. Data for gait (30 to 0°), stair ascent (40° to 10°), uphill slope walking (80° to 10°), sit-to-stand (100° to 0°), and full (110° to 0°) ranges of knee flexion
are shown. The asterisks (*) indicate data statistically different from the native knee, and brackets indicate differences between the arthroplasties (paired

t-tests p < 0.05).
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compared to the native state (paired t-tests p < 0.02),
with the least reduction seen for uphill walking (mean
12% (SD 7%) reduction; paired t-test p = 0.01) and the
greatest seen for the stance phase of gait (mean 43%
(SD 13%) reduction; paired t-test p < 0.001).

Compared to the medial compartment procedures,
TKA was less efficient than UKA-M and BCA-M in stair
ascent and gait (mean decreases 35% (SD 10%) to 45%
(SD 11%); all paired t-tests p < 0.001), and UKA-M for
sit-to-stand (mean reduction 17% (SD 10%); paired
t-test p = 0.01). Comparing to the lateral compartment
procedures, TKA was less efficient than BCA-L for the
stair ascent (mean 23% (SD 10%) reduction; paired
t-test p < 0.01) and gait ranges (mean 32% (SD 19%)
reduction; paired t-test p = 0.01).

Discussion

The most important finding of this study is that UKA
and BCA make little impact on the efficiency of the
extensor mechanism, while the negative impact of TKA
on extensor function is substantial, with a reduction in
extension moment of over 40% towards terminal knee
extension. Following UKA, no differences were detected
in either extension moment or efficiency. The addition
of a PFA resulted in a small drop in extension moment
between 70° and 90° flexion, but when examined in
the context of the full range associated with the quad-
riceps active range of activities of daily living, extensor
efficiency was largely unaffected. Conversely, following
TKA, large decreases in extension moment at low angles
of knee flexion resulted in 12% to 43% drops in extensor
efficiency over ranges of knee flexion associated with
common activities of daily living. This suggests that in
order to achieve the same function during these activ-
ities, TKA patients expend significantly more energy,
particularly during activities associated with increased
levels of quadriceps activity and high cycle numbers,
such as fast walking.?8:383?

The vast majority of patients benefit from TKA, expe-
riencing relief of pain and low revision rates compared
to PKA.2 Patients with increased extensor strength
report better outcomes,* however TKA is known to
reduce extensor strength relative to native knees,**2
impacting gait and other functional activities. PKA has
been associated with restoration of kinematics and
gait toward that of the native knee,” improved range
of motion, and faster return to desired physical func-
tion.> The improved function of PKA is, in part, a conse-
quence of retention of the anterior cruciate ligament
(ACL), which is otherwise sacrificed for nearly all TKA
designs. Posterior-stabilized TKA designs also require
resection of the posterior cruciate ligament (PCL). In
one study of consecutive patients, functional cruciate
ligaments were resected in 95% of cases,*? regardless
of the functional integrity of either ligament. Loss of
the cruciate ligaments, which is classically associated
with knee instability, has been recently shown to affect

intraoperative gap balancing,* and now the data from
both this and a prior study® suggest it may also affect
knee extensor efficiency. The mechanism for this may
be the increased anterior translation and the associ-
ated reduction in patellar tendon angle resulting from
the loss of ACL function.**¢ The majority of patients
with primary bicompartmental disease receive a TKA.?
Similarly, those who go on to develop native compart-
ment arthrosis in a knee that has previously under-
gone PKA are typically revised to a TKA, which may
involve removal of a well-functioning PKA, with mixed
reports of the impact of such a procedure on patient
outcomes.”’=' Our study suggests that conversion of
a PKA to a BCA in the event of subsequent degener-
ation may preserve extensor efficiency and potentially
improve functional outcomes for the patient.

An in vivo kinematic study found abnormal sagittal
kinematics following TKA, but not UKA-M, for the
terminal 20° of open-chain knee extension.*¢ Similarly,
previous in vitro studies have demonstrated that single
UKA-M implants retain near-native kinematics of the
knee,*? which are significantly altered following TKA.>3
Isolated PFA has been reported to replicate native exten-
sion moments, meanwhile significant reductions from
0° to 50° flexion are seen with cruciate-retaining and
posterior-stabilized TKA designs.? Our study supports
the findings of these studies, but furthers those find-
ings to address isolated arthrosis of the lateral compart-
ment, and bicompartmental arthrosis.

By undertaking a repeated measures design, with
the only variable being implant state, this cadaveric
model eliminated confounding factors, including
muscle strength and variation in anatomy. However,
since testing was under static conditions with constant
loading, the model is unable to replicate true in vivo
kinematics or physiological muscle loading conditions,
or the soft-tissue response of the healed postopera-
tive knee. Binding tendons to muscle loads dictated a
maximum load that could be applied before tearing
occurred. The applied loads were an order of magni-
tude lower than normal physiological conditions. Here,
we prioritized loading in a physiological direction, over
magnitude of force applied, with the consequence
being that our efficiency data required normalization.
Repeated access to the knee was required, neces-
sitating reopening and closure of the transpatellar
approach. While the same surgeon (AG) tensioned the
sutures and tightened the screws to minimize possible
variation, some disparity may have occurred. Previous
work suggested that the impact of this was minimal®*
and hence it was unlikely to change the outcome of
this work. TKA had to be the final implant state due
to its invasiveness. The TKA-only pilot data suggested
that there was no deleterious effect on the TKA of
prior implantation of UKA or PFA, or the length of
time between specimen dissection and TKA implanta-
tion. Our surgical technique referenced the TKA from
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the implanted UKA; some authors consider UKA-TKA
to be effectively a primary TKA with no differences in
patient outcomes, while others report that prior UKA
can negatively influence TKA outcomes.*’=" Clinically,
data suggest that walking on a slope with a TKA in situ
is functionally more difficult than post-UKA.” However,
in this study, no differences were detected over this
range of flexion. Differences in slope walking may be a
consequence of other factors, such as loss of proprio-
ception following resection of the cruciate ligaments,
rather than differences in extensor function.

In conclusion, this study found that PKA preserves
near-normal extensor function, while TKA had substan-
tially inferior extensor function compared to UKA and
BCA. This may help explain the functional and satis-
faction differences observed between partial and total
knee arthroplasty. BCA offers an alternative to TKA
with some biomechanical advantages for those whose
arthrosis extends into a second compartment, and
warrants further clinical investigation.

Twitter
Follow the authors @ICBiomechanics, @MSKLab1, @
dramygarner
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