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Medial unicompartmental knee arthroplasty
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Background: Unicompartmental knee arthroplasty (UKA) is a surgical procedure even now discussed, but
interest on it increased rapidly over the last three decades. Recently, the introduction of minimally invasive
surgical (MIS) techniques with modified surgical instruments reduced morbidity, complications and the
hospital recovery time.

Methods: From January 2014 to December 2015 we treated 45 knees in 44 patients. Each patient was
subjected to a clinical exam and radiographic investigations before and after surgery. We used Oxford Partial
Knee system as unicompartmental implants. On postoperative standard anterior-posterior and lateral views,
we evaluated the positioning of the implants.

Results: The mean femoral component flexion was 5 degrees and the mean tibial slope was 5 degrees. The
mean varus/valgus angle of femoral component was 5 degrees valgus, while the mean varus/valgus angle
of tibial component was 3 degrees varus. After 2-year follow up, the results of our monocompartimental
arthroplasty are promising.

Conclusions: The mean position of the components appears correct if compared with the literature. The
method we used to evaluate femoral component flexion of prosthetic implant could be useful for better
understanding of UKA and its failure.
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Introduction rate. Nevertheless, this result is attributable to patient’s
selection: surgery was primarily performed in patients
affected by rheumatoid arthritis (7).

After publication of numerous studies at the end of the

Unicompartmental knee arthroplasty (UKA) is a surgical
procedure even now discussed, but interest on it increased
rapidly over the last three decades. At the end of the

years 1990 showing survival of the implant at 10 years

eighties, several studies showed failures of the implant up superior to 93%, the interest in UKA has increased rapidly

to 30% at 5-7 years follow-up and this leads a progressive again (8). The introduction of a flat tibial component on

abandonment of this procedure (1-4). Main causes of which a fully congruent polyethylene mobile bearing is seated

failure and indications for revision were due to mechanical
alignment mistakes, implant design (5), bad cementing
technique and mobilization or wear of all-polyethylene
tibial tray with a thickness inferior to 6 mm (6). In 1994 the
Swedish Joint Replacement Registry recorded high failure
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has subsequently stimulated the interest towards this surgical
procedure: the level of congruence of the articular surfaces is
increased and polyethylene wear characteristics of the mobile
bearing device are improved. Goodfellow and O’Connor
reported good to excellent long-term follow-up (9).
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Recently, the introduction of minimally invasive surgical
(MIS) techniques with modified surgical instruments
reduced morbidity, complications and the hospital recovery
time. Bone preservation technique, reduced surgical time,
fast recovery time and good clinical out-come scores made
UKA as valid alternative to high tibial osteotomy (HTO)
in relatively young patient. Prospective study showed a
high survival rate of UKA with a low major complication
rate when strict indication criteria are followed: good
results are also due to accurate surgical technique and
modern implant design (10,11). Currently UKA represents
around the 8% of knee arthroplasty annually performed in
the United States (12).

In order to achieving good results, careful selection of
the patient is mandatory.

The degenerative process must be predominantly
unicompartmental and X-ray skyline of patellofemoral joint
has to be acceptable, without lateral facet osteoarthritis
with bone loss, grooving or subluxation; at X-ray stress the
opposite compartment needs full thickness cartilage without
narrowing. It’s recommended to perform UKA only if there
is exposed bone on both the femur and tibia in the involved
compartment.

Anterior cruciate ligament (ACL) must result
functionally intact, while the absence of the ACL with
posterior erosion or subluxation at true lateral X-ray is a
contraindication (13). Femoral condyle osteonecrosis is
acknowledged as good indication for UKA. Pre-operative
mal-alignment of mechanical axis should be corrigible; this
is usually possible in case of varus inferior to 15° or valgus
inferior to 20°. Knee flexion deformity must be inferior to
15°: in fact, correction of more severe flexion deformity is
prevent by difficult osteophytes exeresis (14).

Principal contraindications for UKA are: bone-on-
bone is not seen on antero-posterior weight bearing
view X-ray or varus-valgus stress X-ray or Rosenberg
standing posteroanterior 20° flexion X-ray; septic knee
arthritis; metal or cement hypersensitivity; patella-
femoral osteoarthritis with bone loss, grooving or patella
subluxation; bone narrowing of opposite compartment;
rheumatic diseases, correlated to progressive bone
degeneration, and chondrocalcinosis; severe bone deformity;
limited knee range-of-motion with flexion inferior to 90°%
sportive young patient <60 years old; body mass index >40.

Between the acute complications, deep venous
thrombosis is one of the most frequent complications. The
infectious risk results globally inferior in comparison to
total hip or total knee arthroplasty (15). It’s demonstrated
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paralysis of the peroneus common nerve common even if
this event is more frequent after total knee arthroplasty
for severe valgus knee. Tibial plateau or femoral condyle
fractures can be caused by rising stresses during cementing;
this eventuality, even though possible, is rare, as the risk
of post-operative instability results uncommon (16). The
most common reason for revision is aseptic loosening:
so, malposition of the components results as one of the
principal cause of late complication. Articular disequilibrium
causes alteration on loads distribution with cartilage
degeneration of healthy compartment or polyethylene
wear with consequent implant failure. Dislocation of tibial
polyethylene mobile bearing is rare and it’s due usually
to a mismatch in the extension and flexion gap. Wrong
positioning of the components can cause moreover partial
dislocation of tibial tray on the femur, patella impingement
and sometimes patella instability (17).

Methods

From January 2014 to December 2015 we treated 45 knees
in 44 patients (Table 1). A lateral unicompartmental knee
arthroplasty (UKA) was performed in 1 case, while the
medial unicompartmental knee arthroplasty was performed
in 44 cases.

The diagnosis was primary monocompartimental
arthritis of the knee in all cases. We selected patients
with osteoarthritis grade 3-4 Kellgren-Lawrence for
the tibiofemoral joint. Each patient gave their informed
consent before the surgical procedure and was subjected
to a clinical exam and radiographic investigations before
and after surgery. We used Oxford Partial Knee system
as unicompartmental implants. In order to evaluate the
stability and the cartilage degeneration we performed a
preoperative knee MRI. Radiological analysis included
standard anterior-posterior, lateral view of knee and axial
view of the patella at 3 and 12 months postoperatively, and
yearly thereafter.

On postoperative standard anterior-posterior and lateral
views, we evaluated the positioning of the implants, as
shown by Sarmah et 4/. (18). In the antero-posterior view,
we measured the valgus/varus angle of the femoral and tibial
components: we measured the angle between the diaphyseal
axis with the femoral component axis and the perpendicular
of the tibial basis. In the lateral view we measured the tibial
component slope and the femoral component flexion.
Regarding tibial component slope we measured the angle
between tibial axis and the component basis, while in order
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Table 1 Radiological measurements and results

Patient Age (years) Follow up Femf)ral Tibial Femoral component  Tibial component Type Survival of.the
No. (months) flexion slope varus/valgus varus/valgus prosthesis

1 69 36 8 9 -7 8 Lateral Good outcome
2 56 32 0 5 -1 -9 Medial Good outcome
3 68 34 -2 5 8 -1 Medial Good outcome
4 53 31 2 8 -7 -2 Medial Failure

5 69 40 15 4 -1 -1 Medial Good outcome
6 65 29 6 2 1 1 Medial Good outcome
7 72 39 20 1 -7 -9 Medial Good outcome
8 80 30 3 2 2 -4 Medial Good outcome
9 71 35 12 4 4 -7 Medial Good outcome
10 67 31 7 7 -3 -1 Medial Good outcome
11 71 36 6 1 13 -5 Medial Good outcome
12 72 31 1 5 14 1 Medial Good outcome
13 84 31 5 5 10 -1 Medial Good outcome
14 65 40 9 5 0 -8 Medial Good outcome
15 72 34 12 0 11 3 Medial Good outcome
16 58 30 0 7 7 -1 Medial Good outcome
17 67 31 12 6 12 0 Medial Good outcome
18 63 39 11 6 0 -3 Medial Good outcome
19 73 32 -1 6 4 -3 Medial Good outcome
20 63 34 0 0 -2 -5 Medial Good outcome
21 77 30 -2 7 3 -3 Medial Good outcome
22 70 34 9 12 8 -2 Medial Good outcome
23 76 37 -4 9 1 -7 Medial Good outcome
24 80 22 18 9 19 -8 Medial Good outcome
25 63 22 9 5 14 -3 Medial Good outcome
26 67 16 6 5 10 -2 Medial Good outcome
27 78 20 2 4 14 -1 Medial Good outcome
28 69 22 4 5 6 -2 Medial Good outcome
29 75 27 0 4 10 -9 Medial Good outcome
30 77 20 -1 -5 4 -3 Medial Failure

31 75 20 9 5 10 -5 Medial Good outcome
32 69 28 13 4 -12 -2 Medial Good outcome
33 60 21 4 6 -1 -1 Medial Good outcome
34 72 26 2 6 8 -2 Medial Good outcome

Table 1 (continued)
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Patient Age (years) Follow up Fem.oral Tibial Femoral component Tibial component Type Survival of.the
No. (months) flexion slope varus/valgus varus/valgus prosthesis

35 62 27 0 3 3 -9 Medial Good outcome
36 72 28 -3 4 9 -5 Medial Good outcome
37 63 21 10 5 11 -1 Medial Good outcome
38 75 22 13 11 -9 -6 Medial Good outcome
39 72 17 2 4 11 0 Medial Good outcome
40 70 17 6 6 10 1 Medial Good outcome
41 54 28 4 1 7 -5 Medial Good outcome
42 65 19 0 6 10 -4 Medial Good outcome
43 57 24 4 3 -14 -3 Medial Good outcome
44 72 23 4 9 9 -4 Medial Good outcome
45 69 22 8 2 11 -6 Medial Good outcome

Femoral Flexion, Angle of flexion of femoral component in sagittal view. If the component was extended value is negative. Tibial slope:
slope of tibial component in sagittal view. Negative Value are for reverse slope. Femoral component varus/valgus angle in AP view:
negative value are for varus angle. Tibial component varus/valgus angle in AP view: negative value are for varus angle.

to evaluate the femoral component flexion, we measured
the angle between femoral axis and the axis of the femoral
component peg. In the last cases the newer femoral
component has two peg; in those cases we used the axis of
the biggest peg. All those measurements were performed
with the help of Trauma Cad software.

Results

No patients were lost during follow up. The mean follow
up was 24 months (SD =6.75; range, 12-36, months). The
mean femoral component flexion was 5 degrees (SD =5.72;
range, <420 degrees) and the mean tibial slope was 5 degrees
(SD =3.07; range, —5-12 degrees). The mean varus/valgus
angle of femoral component was 5 degrees valgus (SD =7.55;
range, 19-14 degrees varus), while the mean varus/valgus
angle of tibial component was 3 degrees varus (SD =3.46;
range, 8-9 degrees varus).

During follow up we observed two complicated cases:
in the first cases, 6 months after surgery the patient was
suffering diffused knee pain. At standard X-ray we observed
the mobilization of polyethylene and the progression of the
osteoarthritis in the external compartment. The patient was
subjected to a total knee replacement. In the second case,
we observed the mobilization of polyethylene at 3 months
after surgery. The patient was subjected to the revision
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of the tibial component and polyethylene. After that, we
obtained a good clinical and functional result.

Discussion

The mean femoral component flexion was 5 degrees and the
mean tibial slope was 5 degrees. The mean varus/valgus angle
of femoral component was 5 degrees valgus, while the mean
varus/valgus angle of tibial component was 3 degrees varus.

Hernigou er al. (19) report in their work that “The mean
posterior slope of the tibial implant was significantly less in
the group of seventy-seven knees without loosening of the
implant” and concludes that more than 7 degrees of posterior
slope of the tibial implant should be avoided. According to
this precept, our mean tibial slope was 5 degrees. In our
second failure the slope was —5 degrees and this may have
been one of the factors that brought the polyethylene
loosening.

Assor et al. studied the rotatory malposition effects of
condylar implant (20). They said that the main cause of
failure was rotatory malposition of condylar implant and
suggested the importance of finding one method to avoid
prosthetic malrotations; they also stressed the importance
of improving instrumentations and reproducible techniques
to re-establish the 3D anatomic orientation of the
femoral component, as a key element for longer life of
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unicompartmental prostheses.

We obtain good clinical and functional results although
the follow up is only of 2 years, we did not use some clinical
score to report objective data.

There are few works in literature analysing the femoral
component flexion. A wrong position of the femoral
component would result in a lower range of movement, but
further study are needed. The simple method we used to
evaluate this feature of prosthetic implant could be useful
for better understanding of UKA and its failure.

The lasts cases were performed with a newer surgical
technique. Its most important changes focus in improving
the femoral position. The femoral shell presents two pegs
in order to have better position accuracy and a better
endurance. Another news consists in a little instrument
called intramedullary link. It connects the intramedullary
guide with the femoral drill guide in order to reduce the
risk of wrong positioning in all planes. In fact, it allows the
mobilisation of the femoral drill guide blocking it in parallel
to the intramedullary guide and, therefore with femoral
diaphysis.

Conclusions

After 2-year follow up, the results of our monocompartimental
arthroplasty are promising. The mean position of the
components appears correct if compared with the literature.
The method we used to evaluate femoral component flexion
of prosthetic implant could be useful for better understanding
of UKA and its failure. The newer technique supports the
surgeon in order to reduce the risk of wrong positioning. A
longer follow up and further studies are needed in order to
evaluate the relationship between the femoral component
position and its effect on the clinical results.
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