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14.1 Introduction

Unicompartmental knee arthroplasty (UKA) is
now a well-established procedure in the armamen-
tarium of an orthopaedic surgeon whose practice
deals with managing the degenerating knee. Total
knee arthroplasty (TKA) predominates in the man-
agement of knee osteoarthritis because it lies within
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the skills and competence of the generalist ortho-
paedic surgeon, has well-designed instrumentation,
and the outcomes are reasonably predictable. The
cost-effectiveness of UKA over TKA depends on
the revision rates of the former, which tend to be
higher than TKA [1]. UKA requires a different
philosophical approach [2]. There are no soft tissue
corrections permitted. Only the missing bearing
surface is being replaced. The key is to restore the
joint line accurately in all planes, which means
matching the position of the meniscus. All the soft
tissue ligaments are preserved, although Cartier
allows the absence of an ACL when using a fixed-
bearing implant [3, 4]. The underlying principle of
UKA is that by restoring the native alignment of
the knee, the remaining articular cartilage in the
contralateral compartment of the knee becomes
normally loaded and so stays healthy.

Medial UKA is classically indicated in the
presence of three conditions:

e Advanced isolated pain at the medial knee
joint space

* Marked isolated medial knee joint surface
destruction, (bone-on-bone)

e Failure of conservative therapy

The classic definition of indications and con-

traindications for UKA was reported in 1989 by
Kozinn and Scott [5]. Deschamps and Chol [6]
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reported good and excellent results if UKA was
indicated for:

¢ [solated medial or lateral osteoarthrosis (OA)
or osteonecrosis of the knee

* Age over 60 years

*  Weight under 82 kg

e Lower leg deformity <15° of coronal knee
deformity which needs to be correctable to
neutral during surgery

¢ Extension loss <5°

¢ Total knee range of motion (ROM) at least 90°

Contraindications are high activity and sys-
temic inflammatory joint disease.

14.2 Indications for UKA
14.2.1 Biological Factors

14.2.1.1 Age

Thompson et al. [7] analysed 229 UKAs per-
formed at their institution for factors associated
with poor outcome. They found that patients
younger than 60 years did significantly better
than older patients at 2 years follow-up (Knee
score KSS 93 vs 77). Pennington et al. [8]
reported a series of 46 consecutive UKAs under
the age of 60 years at implantation; 93% of these
UKASs had excellent results at mean of 11 years
of follow-up. Other case series showed similar
results [3, 9]. Thus, age under 60 years is no lon-
ger thought to be a contraindication for UKA. In
a recent review about indications for UKA,
Zuiderbaan et al. [10] proposed under age
40 years old as the new threshold.

14.2.1.2 Advanced Disease

* Rheumatoid arthritis (RA) is a systemic dis-
ease affecting all joints and therefore consid-
ered to be a contraindication for
UKA. However, during the past two decades,
the treatment of RA patients has changed con-
siderably. The goal of therapy is no longer
only symptom relief but rather the full preven-
tion of structural joint damage and functional
decline [11]. Today, no data exist in the litera-

ture reporting on the outcome of UKA in RA
patients. However, further improvements in
medical therapy may lead to an extended lifes-
pan of these joints, eventually becoming can-
didates for partial knee arthroplasty. Today,
progression of inflammatory joint disease is
still believed to be less dependent on mechani-
cal factors than on biological ones; therefore
these patients are not suitable for UKA.

Patellofemoral osteoarthritis (PFOA) visible
on radiographs was thought to be a contraindi-
cation for UKA. Berger et al. [12] reported a
series of 62 consecutive patients with medial
UKA at minimum of 10 years of follow-up.
Only two patients had to be revised but both
for progressive PFOA. However, Berend et al.
[13] reported on 638 consecutive knees with
medial UKA and compared patients with no
radiological evidence of PFOA with patients
with such evidence. They found no patient
was revised for advanced PFOA during fol-
low-up. As well, they found no difference in
outcome or revision rates for medial or lateral
PFOA. In addition, Ma et al. [14] compared
100 consecutive medial UKAs with symptom-
atic anterior knee pain (AKP) in 43% of cases
before surgery and looked for the location of
PFOA. They found no significant difference
between groups with or without preoperative
AKP after a minimum of 50 months of follow-
up. Patients with preoperative radiological
medial PFOA had no significant difference in
outcome to patients without PFOA. However,
patients with lateral PFOA had a significantly
poorer outcome compared to medial or no
PFOA. A reason may be that UKA straightens
the varus angle of the knee unloading the
medial patellofemoral joint, whereas lateral
PFOA is loaded more and may become more
symptomatic. Thein et al. [15] studied the
patellofemoral congruence angle before and
after UKA. They found improved congruence
after UKA suggesting that the medial PFOA is
unloaded by the limb alignment correction. In
conclusion, radiological PFOA with or with-
out AKP is not a strong contraindication for
UKA. However, severe degenerative PFOA
with advanced patellar bone deformity and
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destruction is still widely held to be a contra-
indication because these patients have not
been included in the above-mentioned series.

» Lateral tibiofemoral TFOA visible on radio-
graphs was thought to be a contraindication
for medial UKA in varus OA. However, both
UKA series of Berger et al. [12] and
Pennington et al. [8] implanted UKA in the
presence of asymptomatic lateral TFOA. They
found little or slow progression of the disease
over 10-15 years of follow-up without signifi-
cant worsening of symptoms. Their patients
had no progressive lateral joint pain and no
revision for lateral TFOA. The key to this
result may be the subtotal correction of the
weight-bearing axis achieved. The mean fem-
orotibial angle was 5°, which is a mild varus
resulting in limited loading of the lateral TF
joint space [8]. Marya and Thukral [16] took
this concept to the limit by implanting a
medial UKA in tricompartmental varus knee
OA with symptoms confined to the medial tib-
iofemoral joint. In 45 low-demand older
patients, medial UKA resulted in 96% sur-
vival and 95% good and excellent outcomes
after 6 years mean follow-up. Therefore, can-
didates with isolated medial joint space symp-
toms for medial UKA that have visible early
radiological signs of OA at the lateral tibio-
femoral joint may still be treated successfully
by isolated medial UKA.

e Minimal disease at the medial TF joint is a
contraindication for medial UKA despite the
presence of adequate symptoms. Niiniméki
et al. [17], in their series of 113 consecutive
medial UKAs, analysed the reoperation rate
which was found to be independent of age,
gender, obesity or arthroscopic degree of car-
tilage damage in the medial TF joint. However,
if the medial knee compartment was thicker
than 2 mm on standing anteroposterior radio-
graphs, or more than 40% thickness of the
unaffected lateral compartment, the reopera-
tion rate was six times higher. Therefore, even
in the presence of arthroscopically proven
advanced cartilage loss at the medial compart-
ment, if the medial joint space is radiologi-
cally intact, medial UKA must be avoided.

14.2.1.3 Physical Activity

Although Kozinn and Scott [5] recommended
low activity and sedentary lifestyle in UKA, cur-
rent practice changed. Pietschmann et al. [18]
studied the preoperative activity level in relation
to complications and outcome in their series of
131 consecutive patients. They found that higher
preoperative activity was associated with higher
postoperative activity with better overall out-
come. In contrast, revision rates and complica-
tions were equal to the low-activity group after
4.2 years mean follow-up. Despite this encourag-
ing comparative trials, van der List et al. [19] per-
formed a recent large systematic review of 3967
UKA failures. They identified aseptic loosening
and polyethylene wear as accounting for 50% of
failure after UKA. Knowing that activity causes
polyethylene wear and wear causes aseptic loos-
ening, high-impact activity after UKA is still not
recommended today.

14.2.1.4 Obesity

Obesity, defined as weighing more than 180
pounds (82 kg), was suggested as a contraindica-
tion for UKA in the past [5]. However, Cavaignac
et al. [20] performed a retrospective study of 212
UKAs at mean follow-up of 12 years and found
no significant influence of weight on revision rate
or clinical outcome. Neither comparing patients
up to 82 kg nor up to a BMI of 30 kg/m? revealed
a significant difference. Thompson et al. [7]
looked at even higher weight. They found that a
BMI <35 kg/m? had no significant difference in
revision rate but a significant better outcome
score at 1 year follow-up. However, after 2 years
of follow-up, this difference in outcome became
insignificant, indicating slower recovery for
patients with BMI >35. Therefore, currently
there is no evidence-based threshold to deny
UKA in obese patients.

14.2.2 Mechanical Factors
14.2.2.1 Anterior Cruciate Ligament
Deficiency

Anterior cruciate ligament (ACL) deficiency in
UKA has been reported to cause early failure and
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disappointing long-term results [21]. Therefore,
in the absence of a functional ACL, combined
procedures including UKA and ACL reconstruc-
tion have been conducted with success in 15 con-
secutive cases with excellent results [22].
However, recently, Boissonneault et al. [23] com-
pared medial UKA in the ACL intact and not
intact state and found no difference at mean fol-
low-up of 5 years comparing 46 cases of each.
Despite this, a recent systematic review looked at
complications of UKA in ACL deficiency [24].
The revision rate of UKA in the presence of ACL
deficiency was twice as high as in the group with
UKA and combined ACL reconstruction. UKA
with ACL reconstruction revealed lower outcome
than UKA with intact ACL, but this difference
was not significant. In conclusion, as for the
native knee, if the patient has symptomatic knee
instability, the ACL should be reconstructed,
whereas the ACL rupture can be ignored in the
medial arthritic knee with pain as the main com-
plaint and no instability [25].

14.2.2.2 Mediolateral Subluxation
Mediolateral subluxation of the knee visible on
weight-bearing radiographs has been described as
a contraindication for medial UKA. This situation
was defined either as advanced deformity or as
mediolateral ligament insufficiency [6]. However,
in a recent series reported by Khamaisy et al. [26]
reporting on 174 medial UKAs, mediolateral sub-
luxation could be reduced, and congruence of the
lateral knee compartment was effectively restored
by UKA. Thus, mild mediolateral ligament insuf-
ficiency caused by cartilage wear rather than by
ligament insufficiency is not a contraindication
for UKA.

14.2.2.3 Deformity and Restricted
Range of Motion

Most authors agree that patients with knee varus
deformity of more than 10-15° and restricted
range of motion of less than 90° with combined
extension—flexion or lack of extension of 5°—
should not be treated by UKA [5, 19]. However,
adequate studies comparing patient outcomes
according to these preoperative variables are
missing. Therefore, the influence of preoperative
limb alignment may be questioned. However, the

effect of postoperative limb alignment on UKA
outcome has been studied in several case series
and systematic reviews. Hernigou and Deschamps
[27] analysed their series of 58 medial UKAs at
10-20 years follow-up and found overcorrection
into valgus (hip-knee-ankle angle of more than
180°) associated with advanced degeneration of
the uninvolved lateral knee compartment, and
undercorrection with a hip-knee-ankle angle
under 170° was associated with high wear. UKAs
between 171° and 180° had better outcomes and
lower revision rates. Vasso et al. analysed [28]
their series and compared UKA alignment of
mild varus (5-7°) with normal -2° to 1° and next
to normal 2-4° of varus in 125 consecutive
medial UKAs at mean 7.6 years. Mild varus limb
alignment resulted in better outcome and no more
complications than normal or next normal group.
However, Zuiderbaan et al. [10], in their series of
104 consecutive medial UKAs, found better
WOMAC scores in patients with a postoperative
varus alignment of UKAs between 1° and 4°
compared to UKAs with less than 1° or more
than 4° of varus. In conclusion, over- and under-
correction with the UKA procedure should be
avoided. Consequently, patients with medial
compartment OA and valgus knee alignment are
not ideal candidates for medial UKA.

14.2.3 Influence of Alternatives
on UKA Indications

14.2.3.1 Total Knee Arthroplasty

Several advantages have been listed in case series
and randomised controlled trials comparing out-
come of UKA and TKA patients. Less periopera-
tive morbidity, reduced blood loss, shorter
postoperative rehabilitation, higher postoperative
range of motion and reduced surgical costs favour
UKA over TKA [29, 30]. In addition, patient-
based outcome including the “forgotten knee joint
score” is superior for UKA compared to TKA in
limited medial knee OA [31]. However, in a recent
meta-analysis, the revision rates of partial versus
TKA have been compared. Medial UKA showed
to have a 2.18-fold annual revision rate compared
to TKA [32]. However, despite higher revision
rates, UKA has shown to be more cost effective
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than TKA in a large study comparing 15.437 pri-
mary TKAs with 10.624 UKAs [33].

14.2.3.2 High Tibial Osteotomy

HTO was the established treatment for medial
unicompartmental knee OA before UKA was
available. The most obvious advantage of HTO is
that it preserves the natural knee joint. Regarding
the indications for UKA versus HTO, overlap
exists in the current literature. Both surgical tech-
niques have improved tremendously in accuracy,
outcome and longevity. Some relatively clear cut-
off variables can be defined in literature. Trieb
et al. [34] compared HTO in 27 patients older
than 65 years with 67 patients younger and found
a 1.5-fold increased risk of failure at mean 13
years follow-up. In addition, the outcome was
significantly worse in the older patients group. In
two studies (BMI >27.5 kg/m? and >30 kg/m?),
HTO was associated with worse outcome and
higher failure rate at 10-20 years follow-up after
HTO [35, 36]. In conclusion, patients older than
65 years and obese should be candidates for UKA
rather than HTO.

However, regarding deformity and ligament
instability, in a recent systematic review, HTO
showed superior survival comparing HTO and
combined ACL reconstruction with UKA and
combined ACL reconstruction [25]. In addition,
HTO can stabilise a certain degree of medial col-
lateral ligament insufficiency and can correct
varus deformities above 15° or which cannot be
corrected by manual reposition. Thus, HTO can
be an option when UKA is contraindicated.

A recent meta-analysis of comparative trials
between HTO and UKA by Fu et al. [37] compar-
ing HTO and UKA for the treatment of unicom-
partmental knee OA found 8 studies including
461 patients. There was no overall difference in
knee scores, but the postoperative functional sub-
score favoured UKA, but range of motion
favoured HTO. However, HTO had a longer reha-
bilitation time with initially partial weight-
bearing making UKA more attractive for the
older and less active patients. Even though most
studies showed a difference in complication rates
between HTO and UKA, this meta-analysis
including 4 studies with 301 patients found no
significant difference.

14.2.3.3 Outcome of UKA and HTO
Revision to TKA

Seven studies with 5641 patients compared the
revision rates after HTO and UKA [37]. The rea-
son for revision after HTO was mainly progres-
sive OA. UKA was revised for loosening or
breaking of the components, chronic pain and less
frequently for progressive OA. After HTO, there
was difficulty achieving correct tibial component
position and adequate exposure of the knee. In
UKA the most common difficulty was to manage
bone defects in the tibia and femur. Compared to
primary TKA or TKA after HTO, a significantly
bigger polyethylene insert was needed after revi-
sion of UKA to TKA [38]. In another meta-analy-
sis, Spahn et al. [39] compared time to TKA
revision for patients with UKA and HTO. They
found a significantly sooner time to revision of
UKA at mean 8.2 years compared to 9.7 years for
HTO. In contrast to HTO, the risk of revision of a
UKA to TKA decreases with age. UKA patients
under age 55 have a 3 times higher revision rate
than above 55 years in the Swedish registry [40].
A possible reason was the higher activity and
higher wear rate. It may also be that revising a
UKA to a TKA is considered easier by general
orthopaedic surgeons compared to TKA to TKA,
and therefore a revision is more likely to be
offered to a patient with an unsatisfactory
UKA. Having said that the evidence suggests that
in patients under 55 years old, one should favour
treatment with an HTO rather than a UKA.

Summary of Indications

Medial UKA is indicated in symptomatic medial
unicompartmental knee OA, with or without
radiological signs of patellofemoral OA, in
patients age over 55 years and with weight over
30 kg/m?, a varus deformity no greater than 15°
or loss of extension over 10°, no need for ACL or
other ligament reconstructions and no interest in
jumping and pivoting activities. Otherwise, HTO
should be considered.

Medial UKA may be considered as well in
patients with symptomatic medial knee OA and
radiological evidence of OA at the patellofemoral
or lateral compartment but without pain and lim-
ited bone destruction or deformity in the other
compartments, plus a knee range of motion of
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more than 90°. Otherwise TKA should be
considered.

In valgus knee alignment and medial knee
OA, or limited medial knee OA with more than
2 mm preserved joint space, other treatment

options besides UKA should be considered.

14.3 State-of-the-Art Treatment

Leaving aside the argument about the relevance of
the state of the patellofemoral joint, UKA is suit-
able on radiological grounds when there is bone-
on-bone arthritis in either the medial or lateral
compartment. It should be noted that this is most
likely to be demonstrated on the medial side with
the knee flexed and weight-bearing at 30° flexion,
whereas on the lateral side, the wear occurs on the
posterior condyle. Therefore, lateral tibiofemoral
wear may not be shown on an anteroposterior
(AP) weight-bearing radiograph, since the knee
would have to be flexed at 90°. Therefore, in lat-
eral unicompartmental OA, the standing AP
radiograph may appear normal. A provocation
test with the knee in valgus flexed beyond 90°
elicits pain and crepitus on the lateral tibiofemoral
joint line confirms the diagnosis. In this instance,
an MRI scan may be useful. It has been argued
that the presence of bone marrow lesions aids the
decision for UKA [40], but this has been disputed
for medial compartment disease [41].

A minimal incision surgery (MIS) approach
is justified in UKA and allows full visualisation
of the compartment. Placing the incision cor-
rectly is important. If too close to the midline, it
can be difficult exposing the tibia for its resec-
tion. Too far from the midline and the tibial sagit-
tal cut may be impossible. Exposure can be
improved by partially excising the infrapatellar
fat pad and any patellar and notch osteophytes.
The patella can have a sliver removed along its
medial or lateral borders to help expose the femo-
ral condyle and avoid excessive retraction.
Removing the femoral-rim osteophytes improves
exposure since it also relaxes the soft tissues.
Evaluating the PFJ, ACL and lateral compart-
ment provides reassurance, although should not
lead to a change in the surgical plan as the preop-
erative workup should have excluded significant

Fig.14.1 Mobile-bearing UKA

Table 14.1 NJR 10-year revision rates for total and uni-
compartmental knee arthroplasty

Revisions per 1000 95% confidence

Implant patient-years interval
Total knee 3.86 3.80-3.93
arthroplasty

Mobile-bearing  13.40 12.96-13.85
UKA

Fixed-bearing  12.10 11.43-12.81
UKA

damage in the other compartments. Having said
that, one should always have a TKA system avail-
able if there is a surprise, and a UKA is found to
be contraindicated (Fig. 14.1).

As stated earlier, the mobile-bearing UKA has
a number of theoretical advantages over the
fixed-bearing design. These include better con-
formity through the flexion arc and therefore
potential lower wear rates. The National Joint
Registry of England and Wales (NJR) [42] shows
that 70% of tibiofemoral UKA are mobile-
bearing in the UK. Revision rates (all causes) are
consistently greater than for TKA, and fixed-
bearing designs have lower revision rates than
mobile ones (Table 14.1.)

It should be noted that the confidence intervals
between mobile- and fixed-bearing UKAs do not
cross. Mobile-bearings have theoretical advan-
tages with respect to wear that should occur
between 10 and 20 years post-operation, and the
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Fig.14.2 Metal back fixed-bearing UKA

NJR only covers 10 years. The best performing
implant in the NJR with 10 years follow-up is the
fixed-bearing UKA (Fig. 14.2) with 6.31 revi-
sions per 1000 patient-years (C195%, 5.16-7.70).
The dominant UKA in the NJR (mobile-bearing
UKA) has 12.02 revisions per 1000 patient-years
(C195%, 11.51-12.54) reported. This may reflect
the number of surgeons involved performing
small numbers per year in the latter. The modes
of failure appear similar, with the addition of
bearing dislocation in mobile-bearing designs.

14.3.1 Technical Aspects of Medial
Compartment Mobile-Bearing
UKA

The degree of pre-existing laxity in the MCL
should be evaluated to inform on the depth of
tibial resection. The MCL should be normal, and
therefore any laxity indicates the degree of artic-
ular cartilage and bone loss; the more lax the
MCL, the less the resection.

After elevating the capsule from the most
proximal part of the medial tibia, care must be
takentoavoid damaging the deep MCL. Therefore,
the soft tissue elevation medially should only be
to the depth of the tibial resection. It must be
remembered that the medial meniscus is attached
to the MCL, so excision of the body of the menis-
cus should be undertaken with care, and a 1 mm
rim should be left. Pulling hard on the anterior
horn of the meniscus and then blindly sectioning

the body with a scalpel can remove the deep
MCL. If this happens, when the bearing size is
assessed, it will be found to be much larger than
expected. In this circumstance, either an MCL
reconstruction will need to be performed or con-
version to a constrained TKA. The MCL also has
to be protected during the tibial bone resection.
The posterior capsular attachment is the most dif-
ficult to elevate; the posteromedial corner can be
mobilised safely with a small curved periosteal
elevator. The tibial resection is critical. The align-
ment needs to be correct in the sagittal plane as
well as the correct depth and slope. If the tibial
resection is perfect, the rest of the operation is
technically easy, including gap balancing and
femoral component insertion. The tibial cut
alignment can be improved through several key
steps. The slope should be matched to the
patient’s own anatomy in both planes. The depth
should be sufficient to allow a 7 mm feeler gauge
(or the minimum depth to allow for the thickness
of the tibial implant plus 1 mm laxity) to be
inserted into the joint without gripping the gauge.
The key is to get the new joint line back to the
native joint line in all planes. Since the posterior
femoral condyle has the full thickness of articular
cartilage in medial compartment OA, then when
the knee is flexed to 90°, this acts as the marker
for the true joint line. Therefore, if the feeler
gauge is at the right tension after the tibial resec-
tion, then one should be confident that the correct
level has been achieved. This also means that
achieving the correct posterior femoral cut is
easy, since this is now just the thickness of the
implant’s posterior condyle, and is achieved
using the relevant implant jig. The gap is now
balanced in flexion. The MCL must be carefully
protected during posterior femoral resection.

To achieve gap balance in extension, all ten-
sion must be removed from the soft tissues (i.e.
the soft tissue retractors removed). The knee is
then opened medially by a gentle valgus force to
tension the MCL slightly. The extension gap can
then be measured with feeler gauges where the
tibial resection is the reference surface. The
amount of distal femoral resection then allows
for the thickness of the tibial implant and the dis-
tal femoral component thickness. Often this is
0 mm but more typically 2-3 mm. Femoral
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alignment may be improved with modern guides.
Extramedullary rods avoid some of the pitfalls of
incorrectly placed intramedullary rods. The pin
guide must be flush against the condyle to pro-
vide accurate assessment of flexion-extension.

Uncemented implants may be used, but
cemented implants are perhaps more forgiving.
Tibial cement technique is critical and aims to
produce 2-3 mm of bone penetration.

14.3.2 Technical Aspects of Medial
Compartment Fixed-Bearing
UKA

Fixed-bearing UKAs have a number of technical
considerations to achieve a successful outcome
[43]. Figure 14.3 shows an example which has
an all-polyethylene tibial component. An all-
polyethylene bearing allows for less bone resec-
tion and is easier to revise than a metal-backed
one. Theoretically, the metal-back allows greater
load transference and therefore may be more
appropriate for younger, active patients.

Fig.14.3 Full poly fixed-bearing UKA

The fixed-bearing surface needs to be flat to
allow the curve of the femoral component to find
its position on the insert after the wound has been
closed; at this point the soft tissues will all be in a
stable position and under their final tension. Any
restraint caused by dishing the plastic risks over-
loading and early polyethylene wear. With a flat
insert, the poly deforms by creep and so becomes
dished and conforming without wear. It follows
that it is important that the new implant is not
inserted tight; slight laxity mimics the native knee.

Exposure is the same as for a mobile-bear-
ing. Again, the key is to get the tibial cut right.
Gap balancing is essentially the same. A key
difference is that the femoral component needs
to lie aligned with the tibial component in both
flexion and extension. This means that the
alignment on the femur does not match the fem-
oral obliquity but is at right angles to the tibial
alignment. If the tibial component has a varus
slope, then the femoral component must match
this (Fig. 14.4). It then follows that care must

Fig. 14.4 AP radiograph of a fixed-bearing UKA show-
ing the varus slope of the tibial cut and the femoral com-
ponent aligned at right angles
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be taken that there is no overhang of the femo-
ral component on the medial retinaculum at its
most anterior point.

Finally the femoral component should be
inserted flexed. This allows for greater knee flex-
ion than if aligned with the femoral anatomical
axis. With insertion with the knee at 90° flexion,
impingement occurs between the posterior con-
dyle of the femoral component and the posterior
margin of the tibial component. Likewise, the
posterior slope of the tibial component helps to
avoid this conflict.

There is some evidence, including personal
experience, that patients with fixed-bearing UKAs
have less postoperative pain and more rapid recov-
ery than mobile-bearings. This may possibly be due
to soft tissue impingement by the mobile-bearing
during knee motion. The 10-year follow-up data
show no difference between the two types; however,
the theoretical advantages of the mobile-bearing
with respect to polyethylene wear are expected to be
shown only after a longer time frame.

14.3.3 Technical Aspects of Lateral
Compartment UKA

In the 1990s, lateral UKA was initially criticised
by the proponents of the mobile-bearing UKA,
mainly because it is difficult to balance the gaps
as the lateral compartment is lax in flexion.
Therefore, mobile-bearings tend to dislocate.
Although the Oxford group have produced a
domed-tibial mobile-bearing with some success
in the designer hands, most surgeons favour a
fixed-bearing design in the lateral compartment.
Excellent long-term survival rates of 95-98%
survival at 10-year follow-up have changed this
perception [44, 45]. There are no differences
between medial and lateral UKA when it comes
to survival rates [46], if anything lateral fixed-
bearing UKA is better as long as the different
technical challenges are understood:

 In the MIS lateral parapatellar approach, remov-
ing the lateral patellar osteophytes along with a
small partial lateral patellar facetectomy facili-
tates the exposure of the lateral tibiofemoral
compartment and avoids the need for significant

medial displacement of the patella. Like on the
medial side, the tibial cut should reproduce the
native slope. On the medial side, the tibia is dish-
shaped but is domed on the lateral. It therefore
does not have an obvious posterior slope. The
rim should be exposed to the posterior edge.
This is easier than medially as the LCL is extra-
capsular. The resection is usually less than the
thickness of the tibial implant to allow for the
lateral femoral hypoplasia that is present. The
tibia typically has a neutral mechanical axis.

e The tibial sagittal cut should allow the tibial
component to be positioned in internal rota-
tion in order to compensate for the internal
rotation of the external femoral condyle in
extension (screw home mechanism). This may
need to be achieved by creating the sagittal
tibial cut with the saw blade passed through a
separate stab incision through the patellar lig-
ament. A malaligned tibial cut may induce
impingement between the femoral component
and the lateral tibial spine.

e The lateral femoral marginal osteophytes
should be preserved in order to position the
femoral implant condyle as lateral as possible.
However, the notch osteophytes should be
removed (to avoid continuing impingement on
the ACL and the risk of later rupture).

e The posterior femoral condyle is worn, and so,
if using standard medial UKA jigs for the pos-
terior femoral cut, a suitable sized osteotome
needs to be inserted between the bone and the
jig to avoid an excessive flexion gap.

e Strict gap balancing is usually impossible; the
lateral compartment opens up if the knee is
placed in the Fig. 14.4 position. Resection of
the distal femoral condyle needs to be mini-
mal because of the hypoplasia. The tibial and
femoral resections need to be such that on
insertion of the implant, the knee valgus is less
than normal. This reduces overload of the
implant and early polyethylene wear [47].

Using these technical tips, the long-term
results of the lateral fixed-bearing UKAs are
extremely encouraging. The indications can now
be extended to include young patients, the over-
weight and in some cases of posttraumatic OA,
e.g. after fracture of the lateral tibial plateau [48].
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14.3.4 Custom-Made UKA

Compared to TKA, MIS-UKA leads to faster
recovery, lower complications, more “forgotten”
joints and higher satisfaction but also, as shown
above, has higher revision rates [49]. Reducing
the number of revisions is an important goal con-
sidering the increasing need for artificial joints.
Revision of a UKA in the first 3 years is usually
due to surgical error; component malalignment
and poor gap balancing being the commonest
problems. These manifest as pain, stiffness and,
in mobile-bearing designs, bearing dislocation.
Poor tibial component fit can result in loosening
and subsidence. Femoral component malposition
can result in soft tissue impingement as well as
poor gap balancing. It is therefore logical to con-
sider whether this can be improved using patient-
specific knee implants which are custom-made
[50]. This is particularly apparent as the lateral
compartment of the knee is biomechanically and
anatomically completely different from the
medial compartment. Most commercially avail-
able unicompartmental implants are not designed
specifically for the lateral compartment. Patient-
specific implants and the instruments needed for
correct alignment and fitting are manufactured by
virtual 3D reconstruction and 3D printing based
on computed tomography (CT) scans. For the
first time, implants are now matched to the indi-
vidual knee and not vice versa. The aim is to
achieve the best possible individual situation and
geometry that includes coverage/fit, tibial slope
and flexion gap balance.

However, this is currently in its infancy where
the literature is sparse, and no long-term data are
available.

14.3.5 Robotic Surgery

Many UKA instrument systems rely on manual
placement of cutting blocks and extramedullary
alignment rods. Open blocks use flexible saw
blades; slotted blocks use rigid blades. One sys-
tem places pins through the block, which is then
removed, and the blade cuts on the pins. Accurate

positioning is more difficult with MIS as less of
the knee is visualised. Since the accuracy of the
bone cuts is essential for a favourable outcome
from UKA, it is logical to consider whether this
would be improved by navigation aids. Computer-
assisted navigation and tactile-robot assistance
have been increasingly tried. Originally static
referencing was used, which still had some
implant placement variation between 1 and 2 mm
and 2° and 5°, although overall alignment vari-
ance was less than 2° [51]. More recently, a
dynamic referencing tactile-guidance robotic
system has been trialled, which reduces set-up
time and complexity [52]. These gave similar
results. A retrospective comparative review of
robot-assisted implantation versus standard tech-
niques showed no difference in postoperative
implant position or short-term outcomes [53].
Robot assistance added 20 min on average to the
operation.

Robotic assistance is still experimental.
The companies have not made a robot that is
independent of the surgeon on the grounds that
this would be unacceptable. The current sys-
tems are not suitable for normal clinical prac-
tice; cost-effectiveness as well as clinical
effectiveness still needs to be confirmed, on
top of surgeon acceptance. Experienced sur-
geons have similar outcomes with standard
techniques.

14.4 Future Treatment Options

Although not new, there is a vogue for bicom-
partmental UKA in those patients with an intact
ACL and bicompartmental (or even tricompart-
mental [54]) OA. The problem with bicompart-
mental tibiofemoral knee arthroplasty is that the
medial and lateral tibial plateaux are not in the
same orientation. Access is via a standard open
access incision, unless the two sides are per-
formed at different times. Navigation and robot-
ics have a role. Cartier has been an enthusiast for
bicompartmental UKA for many years [3].
Another extension is to combine an ACL
reconstruction with a UKA in the younger
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patient. The problem is that to perform an
excellent ACL reconstruction, the tibiofemo-
ral joint needs to be intact, and to gap balance
a UKA needs an intact ACL. Care needs to be
taken to ensure that the ACL tibial tunnel does
not pass through the UKA tibial cut; the tunnel
is placed closer to the midline. Bioabsorbable
screws are better than metal ones, as there is a
risk of fretting corrosion against the tibial
metal (and galvanic corrosion with dissimilar
metals). One method is to make the ACL tun-
nels first arthroscopically. The posterior horn
of the meniscus can also be removed. The ACL
graft (ideally hamstrings) is then passed and
anchored on the femoral end. The UKA is then
cemented. Finally, the ACL graft is tensioned
and fixed at the tibial end. Since ACL graft
rupture is a risk, it is advisable to consider a
fixed-bearing UKA. In addition, for medial
UKA plus ACL reconstruction, lowering the
tibial slope protects the graft. In fact, a medial
tibial slope set at 0° using a fixed-bearing
UKA without ACL reconstruction is another
method for managing the ACL ruptured knee
and unicompartmental disease [2]. A point to
consider with lateral UKA plus ACL recon-
struction is that the femoral tunnel can act as a
stress riser; care must be taken not to fracture
the lateral condyle, especially with a patellar
retractor.

It should be emphasised that these treatments
may fail, and the patient runs the risk of needing
to undergo revision to a TKA. The objective is to
keep the knee as mobile and functional as
possible.

14.5 Take-Home Message

Unicompartmental knee replacement is a proce-
dure for the dedicated knee specialist. To obtain
good results, the surgeon and the surgical team
need to be performing the operation routinely.
Patient selection is the most important factor for
a good outcome. As Cartier has stated that after a
UKA, you will see “a forgotten knee” in an
enthusiastic patient [4].
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