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Abstract The aim of the study is to evaluate whether the use of the new instrumentation
Microplasty (MP) improves component positioning and the reliability of the surgical
technique, reducing the implant outliers from the recommended range and providing a
more accurate resection, while avoiding insufficient or excessive tibial resection and
clinical scores. We prospectively analyzed clinical and radiographic outcomes of three
consecutive cohorts for a total of 227 implants at a minimum follow-up of 36 months.
The first cohort consisted of 67 Oxford unicompartmental knee arthroplasty (OUKA),
using the phase III (Ph-III). The second cohort consisted of 136 OUKA, with the MP
instrumentation. The third cohort consisted of 24 hypoallergenic OUKA, using the MP
instrumentation (TiNbN). Postoperative alignment of the knee in the coronal and
sagittal plane was measured using radiographs. No clinical differences were found
among the three groups (p>0.05). A significant difference was found on the slope
between Ph-III and MP (p¼0.0005). Moreover, a significant difference was found in
tibial angle and in tibial slope in arthroplasty with femoral size small (S), compared with
size medium (M) or large (Ly) (tibia varus/valugs angle: p¼0.0484; tibial slope:
p¼0.04). Similar results were found between small (AA, A, B) tibial size and large
(C, D, E, F) tibial size for tibial varus/valgus (p¼0.03) angle and tibial slope (p¼0.003).
A significant difference was found between Ph-III and MP in tibial slope in patients with
body mass index (BMI) �25 kg/m2 (p¼0.0003). A positive correlation was noted
between the femoral and tibial sizes and the tibial angle and the slope, and a negative
correlation betweenweight and the tibial slope; furthermore, a positive correlation was
found between Oxford knee score and radiographic angles. The MP instrumentation
seems to be effective in determining the tibial cut and, particularly, improving the tibial
slope, compared with Ph-III. The tibial slope is directly affected by the weight and
measurements of the components, regardless of the instruments or the number of
pegs, while clinical outcomes are correlated with implant position. This prospective
comparative study reflects level of evidence II.
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Unicompartmental knee arthroplasty (UKA) is an effective
treatment for medial osteoarthritis (OA) of the knee, provid-
ing a greater range of motion with more natural knee
kinematics, lower rate of complication, and a high satisfac-
tion, compared with total knee arthroplasty (TKA).1 The
Oxford UKA (OUKA) is one of the most-used mobile-bearing
implants which was developed to reduce the wear of the
implant and increase the contact areas between the compo-
nents during all phases of the range of motion.2,3 The OUKA
Phase III (Ph-III; Zimmer Biomet, Warsaw, IN) demonstrates
excellent results, providing long-term survivorship up to 91%
for 20 years in some studies published by the developers of
the implant,4 but the national registries show a higher
revision rate due to loosening or bearing dislocation. Ph-III
was introduced in 1998, specifically for medial unicompart-
mental use, with a minimally invasive approach.5 The single
size of the femoral component (used in all the Ph-I and -II
implants) was replaced by five parametric sizes, the univer-
sal tibial plateauwas replaced by right- and left-handed tibial
components, and the bearingsweremodified to diminish the
likelihood of impingement and rotation. The instruments
were miniaturized to facilitate their use through a small
parapatellar arthrotomy.5

The minimally invasive technique may cause a lower
intraoperative visualization of the bone landmarks, causing
difficult positioning of the components, especially in low-
volume surgeons.6 The most frequent cause of mistakes was
the excess of tibial resections, using 5- or 6-mm insert and
the wrong positioning of the femoral component, especially
in the sagittal plane, due to the variability of the insertion of
the intramedullary rod.7 The new Microplasty (MP) instru-
mentation was developed to overcome these problems and
to improve the reproducibility of the procedure, providing
better ligament balancing with adequate bone resection and
correct alignment of the implants. The instruments were
introduced in 2012, with the aim of making the operation
more reliable, achieving a correct tibial resection height,
facilizing the positioning of the femoral component, and
having a system for preventing impingement.8

Moreover, due to the high prevalence of cutaneous metal
hypersensitivity, ranging from 10 to 48% in the general
population, an anallergicmodel of OUKA has been developed
with a titanium nobium nitride (TiNbN) coating, using the
MP instrumentation but with only one femoral peg.9,10

The aim of the study is to evaluate whether the use of the
new instrumentation MP improves component positioning
and the reliability of the surgical technique, reducing the
implant outliers from the recommended range and providing
a more accurate resection, while avoiding insufficient or
excessive tibial resection and clinical scores. The secondary
purpose is to evaluate whether a single femoral peg affects
the final positioning of the implant.

Materials and Methods

The study was conducted following the STROBE checklist
for case-control study.11 Written, informed consent was
obtained from all patients. Data are prospectively collected

at our institution from all patients undergoing knee arthro-
plasty with the approval of the institutional review board.

We prospectively analyzed the radiographs and records of
three consecutive cohorts of a total of 227 implants. The first
cohort consisted of 67 consecutive minimally invasive
implantations of the OUKA, using Ph-III. The second cohort
consisted of 136 consecutive series of minimally invasive
OUKAwith the Oxford MP instrumentation. The third cohort
consisted of 24 consecutive minimally invasive hypoaller-
genic OUKA, with a single femoral peg, using the MP
instrumentation.

In all patients, surgery was performed by the senior
author, experienced in UKA arthroplasty between May
2012 and November 2017.12

In all three groups, surgery was performed for isolated
anteromedial OA or avascular necrosis (AVN) of the medial
femoral condyle with bone on bone. Preoperative magnetic
resonance imaging (MRI) confirmed that cruciate and collat-
eral ligaments were functionally intact in all the patients.
Radiographic inclusion criteria followed those defined by the
Oxford group.13 Exclusion criteria for participation in this
study were missing data or X-rays which were not suitable
for an exact measurement, revision surgery, and previous
surgery of the affected knee (except for arthroscopy for
meniscectomy).

Surgical Technique

Oxford Phase III
A conventional technique was used as described by the
manufacturer (Zimmer Biomet,Warsaw, IN). The level of tibial
resectionwasestimated, so that thesawcut passed2-or3-mm
below the deepest part of the erosion. The intramedullary rod
was inserted into thefemur throughahole1-cmanterior to the
anteromedial corner of the intercondylar notch. The femoral
drill guide was aligned visually parallel to the long axis of the
tibia, in the middle of the condyle, and parallel to the intra-
medullary femoral rod in the coronal and sagittal planes.14

Oxford Microplasty
According to the manufacturer, there are essential differ-
ences between the conventional technique and the operation
technique using the MP instrumentation. These differences
relate to the level of resection of the tibia and the positioning
of the femoral component. The first improvement of the
updated instruments is the use of femoral sizing spoons (1–
3mm) which are placed around the central femoral condyle
to tension the medial collateral ligament back to normal.
After applying the tibial saw guide parallel with the long axis
of the tibia in both the coronal and sagittal planes, the sizing
spoon is connected to the saw guide with a G-clamp (3 or
4mm), depending on the expected thickness of the mobile
bearing. The second feature addresses the femoral prepara-
tion. The intramedullary rod is placed as with Ph-III instru-
mentation and linked to the femoral drill guidewith a linking
bar, ensuring an alignment of the femoral component of
7 degrees in the coronal and 10degrees in the sagittal plane
in relation to the intramedullary rod.15
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Cementation Procedure
Sclerotic surfaces are perforated with a drill bit and then
cleaned with pulsatile lavage and dried. We utilize a cement
gun and osteotome to pressurize the cement into the drill
holes and tibial keel slot. Refobacin Bone Cement R (Zimmer
Biomet, Warsaw, IN) is the cement normally used for this
procedure. The tibia is cemented first and excess cement is
removed with the Woodson elevators, nerve hooks, and
small suction tips. The femoral implant is then cemented,
excess cement removed, and then both components pressur-
ized at 45degrees with a calibrated feeler gauge, until
cement is hard. A feeler gauge 1-mm larger than the desired
final bearing helps assure cement pressurization and
penetration.

Radiographic Assessment
Positioning of the arthroplasty implants was evaluated at a
minimum 36-month follow-up after surgery, as specified by
radiological analysis in the Oxford Partial Knee Surgical
Technique operatingmanual, using standing anteroposterior
(AP) and lateral plain radiographs of the knee (►Fig. 1).

The following parametersweremeasured according to the
manufacturer’s manuals.16

• Femoral component varus/valgus: angle between the
femoral component and the femoral axis in the coronal
plane. An angle of 7 degrees was seen as neutral with a
range of tolerance of�10degrees.

• Tibial component varus/valgus: Angle between the tibial
axis and a line drawn along the tibial tray in the coronal
plane. Range of tolerance was 0�5degrees.

• Anteroposterior slope: angle between a line drawn along
the tibial tray and perpendicular to the tibial axis in the
lateral view. A slope of 7 degrees was seen as optimal with
a range of tolerance of�5 (2–12) degrees.

After extracting the Digital Imaging and Communications
(DICOM) in Medicine data from Picture Archiving and Com-
munications System (PACS), it was inserted into OsiriX
imaging software (version 4.1.2 32-bit) and evaluated by

two independent observers who were unaware of the in-
strumentation used for implantation.17

Clinical Evaluation
The clinical follow-up was performed by two independent
clinicians who were not involved in the index surgery. The
clinical evaluation consisted of evaluating each patient’s
Oxford knee score (OKS) at a minimum 36-month follow-
up after surgery.18

Statistical Analysis
Assuming that the frequency of allergic patients who re-
quire UKA is between 0.10 and 0.48,9 the lower conserva-
tive threshold was used in the sample size calculation. This
led to a sample of 118 nonallergic patients with the same
surgical technique and 12 allergic patients which was
considered adequate to detect a mean slope difference of
3 degrees with a standard deviation (SD) of 3 degrees, a
two-tailed type-I error of 0.05, and a 90% power. Consider-
ing that in our setting, MP instrumentation is twice as
frequent as Ph-III, 65 patients with the latter surgical
technique and 13 allergic patients were needed to detect
a mean slope difference of 3, with a SD of 3, a two-tailed
type-I error of 0.05, and a 90% power. Descriptive statistical
analysis, mean and SD, (mean� SD), and percentage for
continuous and categorical variables were performed on all
measures. Independence from demographic data was tested
with the Chi-squared or Fisher’s exact test. Femoral
varus/valgus angle, tibia varus/valgus angle, anteroposterior
tibial slope and OKS were tested for normality with the
Shapiro–Wilk test. Based on this result, comparisons of
their means within the categories of implants were tested
with a one-way analysis of variance or, in the case of
violation of its assumptions, with a nonparametric analysis
(Kruskal–Wallis test). Bonferroni’s correction was used for
multiple comparisons. The t-test or Wilcoxon–Mann–Whit-
ney test were performed to compare means within body
mass index (BMI), age, femoral size, tibial size, and bearing
size, dichotomized at their average value or at a threshold of
clinical relevance. A subgroup analysis was performed with
the same statistical methods to compare the mean differ-
ences in the subsets defined by implant, BMI, age, femoral
size, tibial size, and bearing size. The results were expressed
as mean and SD, and the p-value of each comparison was
reported. Correlations among continuous and ordinal var-
iables were evaluated with the Spearman’s rank correlation
test. A two-tailed p-value of less than 0.05 was considered
statistically significant. Statistical analyses were performed
using SAS.

Results

A total of 242 patients met inclusion and exclusion criteria,
227 of which completed the entire follow-up. Fifteen
patients were excluded due to failure implants during the
follow-up period. Detailed reasons of failure are reported
in►Table 1. The 227 patientswere included in the studywith
a mean age of 69.5�7.9 years and a mean BMI of 27.8�4.2

Fig. 1 Radiological parameters measured according to the manu-
facture manuals: femoral varus/valgus angle (A); tibial varus/valgus
angle (B); anteroposterior tibial slope (C).
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kg/m2. Eighty-three were males (36.6%) and 144 females
(63.4%). Of the 227 arthroplasties, 24 (10.6%) were anallergic
(TiNbN), 67 with the Ph-III instrumentations (29.5%), while
136 with MP with two femoral pegs (59.9%). The mean tibia
varus/valgus angle was 2.9�2.4 degrees, and the mean
femur varus/valgus angle was 7.1�5.1 degrees, while the
mean tibial slope was 5.5�3.1 degrees. Detailed data are
reported in ►Table 2.

Analysis of the Angles
Analyzing the angles between the three different groups, the
only statistically significant difference concerned the tibial
slope between Ph-III and MP (p¼0.0005). Detailed results
are reported in ►Table 3. Moreover, we found a significant
difference in tibial angle and tibial slope in arthroplasty with
small femoral size (size S), compared with sizes medium or
large (M or L; tibia varus/valgus angle: p¼0.0484; tibial
slope: p¼0.04). Similar results were found between small
(AA, A, B) tibial size and large (C, D, E, F) tibial size, regarding
tibial varus/valgus (p¼0.03) angle and tibial slope
(p¼0.003). Detailed results are reported in ►Table 4.

Oxford Knee Score
Analyzing the clinical scores between the three different
groups, no statistical differences were found (p>0.05). De-
tailed results are reported in ►Table 3.

Subgroup Analysis
A significant difference was found between Ph-III and MP in
patients with BMI<25 kg/m2 in femoral component posi-
tioning (4.6�4.3 vs. 8.4�5.7 degrees; p¼0.03). Another
difference between the two groups was found in tibial slope,
in patients with BMI � 25 kg/m2 (3.7�3.4 vs. 6.0�3.1
degrees; p¼0.0003). Comparing the component size, a sig-
nificant differencewas found between Ph-III andMP in tibial
slope, in patients with femoral size S (4.3�3.6 vs. 6.5�3.0
degrees; p¼0.001) and small tibial component (AA, A, and B)
(4.4�3.7 vs. 6.5�2.9 degrees; p¼0.012). Finally, a signifi-
cant difference was found in tibial slope in patients with
bearing size 3mmbetweenTiNbn and Ph-III (6.4�2.8 vs. 4.0

Table 1 Causes of failure after medial Oxford
unicompartmental knee arthroplasty

Number of
patients

Failure

5 Aseptic mobilization

4 Bearing dislocation

2 Metal hypersensitivity

1 Anterior cruciate ligament injury
and subsequent aseptic
mobilization and synovitis

1 Periprosthetic tibial fracture

1 Fracture and dislocation of the bearing

1 Arthritis of the lateral compartment

Table 2 Demographic data of the patients included in the
study

Variables n¼227

Age (y) 69.5� 7.9

< 70 101 (44.5)

�70 126 (55.5)

Gender

Male 83 (36.6)

Female 144 (63.4)

Height (m) 1.6� 0.1

Weight (kg) 73.4� 13.5

BMI (kg/m2) 27.8� 4.2

< 25 64 (28.2)

�25 136 (71.8)

Implant

TiNbN 24 (10.6)

Ph-III 67 (29.5)

MP 136 (59.9)

Tibial size

AA 47 (20.7)

A 51 (22.5)

B 43 (18.9)

C 47 (20.7)

D 26 (11.5)

E 12 (5.3)

F 1 (0.4)

Femoral size

S 137 (60.3)

M 74 (32.6)

L 16 (7.1)

Bearing

3 164 (72.3)

4 45 (19.8)

5 14 (6.2)

6 3 (1.3)

7 7 (0.4)

Side

Left 108 (47.6)

Right 119 (52.4)

Tibia component varus/valgus (degree) 2.9� 2.4

Femoral component varus/valgus (degree ) 7.1� 5.1

Anteroposterior tibial slope (degree ) 5.5� 3.1

Follow-up (mo) 61.2� 19.1

Oxford knee score 44.7� 1.9

Abbreviations: BMI, body mass index; L, large; M, medium; MP, micro-
plasty; Ph-III, phase III; S, small; TiNbN, hypoallergenic implant.
Note: Values are presented as n (%) or mean� standard deviation.
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�3.4 degrees; p¼0.04) and between Ph-III andMP (4.0�3.4
vs. 6.0�3.0 degrees; p¼0.002). No clinical differences were
found among subgroups (p>0.05). Detailed results are
reported in ►Supplementary Appendix 1 (available in the
online version).

Intergroup Analysis
In Ph-III group, a statistically significant differencewas found
in femoral angle between S andMor L femoral sizes (1.9�2.5
vs. 3.1�2.5 degrees; p¼0.03) and between patients with
BMI<25 and �25kg/m2 for tibial slope (5.5�2.4 vs.
3.7�3.54 degrees; p¼0.02). A difference was also found in

OKS betweenpatientswith bearing size of 3mmandpatients
with bearing >3mm (45.3�1.3 vs. 44.4�1.6; p¼0.03).

In MP group, a significant difference was found in tibial
slope between S and M or L femoral sizes (6.5�3.0 vs.
5.3�2.8 degrees p¼0.01) and between small (AA, A, B)
and large (C, D, E, F) tibial components (6.5�2.9 vs. 5.2�2.9
degrees; p¼0.01). A clinical difference was found among
patients with S and M or L femoral sizes (44.9�2.0 vs.
44.1�1.9; p¼0.02) and patients with small (AA, A, B) and
large (C, D, E, F) tibial components (44.9�1.9 vs. 44.1�2.0;
p¼0.03). Detailed results are reported in ►Supplementary

Appendix 1 (available in the online version).

Table 3 Comparison of the angles and clinical outcomes between the three different groups

Implant (mean� SD) Group comparison (p-value)

TiNbN
(n¼ 24)

Ph-III
(n¼67)

MP (n¼136) TiNbN versus
Ph-III vs. MP

TiNbN vs.
Ph-III

Ph-III vs.
MP

MP vs.
TINbN

Tibia component varus/
valgus (degree)

3.2�2.2 2.4�2.5 3.0� 2.4 0.2868 0.4329 0.9631 0.3238

Femoral component varus/
valgus (degree)

7.3�4.8 6.2�5.1 7.5� 5.1 0.2326 0.6401 0.2070 0.9826

Anteroposterior tibial
slope (degree)

5.6�3.2 4.3�3.2 6.0� 2.9 0.0008a 0.2347 0.0005a 1.0000

Follow-up (mo) 63.2� 20.1 84.5�10.0 49.3� 9.1 <.0001a <.0001a <.0001a 0.0130a

Oxford knee score 44.8� 2.2 45.0�1.5 44.6� 2.0 0.5780 0.9616 0.5490 0.9287

Abbreviations: MP, microplasty; Ph-III, phase III; S, small; SD, standard deviation; TiNbN, anallergic implant.
aStatistical significant difference.

Table 4 Clinical and radiographic analysis of the subgroups

Tibia component
varus/valgus (degree)

Femoral component
varus/valgus (degree)

Antero posterior tibial
slope (degree)

Oxford knee score

n Mean� SD p-Value Mean� SD p-Value Mean� SD p-Value Mean� SD p-Value

BMI (kg/m2)

< 25 64 2.7� 2.6 0.8515 7.0� 5.5 0.9017 6.0� 2.4 0.1551 44.9�1.8 0.2364

�25 163 3.0� 2.4 7.1� 5.0 5.3� 3.4 44.6�1.9

Age (years)

< 70 101 2.8� 2.3 0.4559 7.2� 5.1 0.7563 5.7� 3.4 0.3612 44.9�1.8 0.2813

�70 126 3.0� 2.5 7.0� 5.1 5.3� 2.9 44.6�1.9

Femoral size

S 137 2.6� 2.4 0.0484 7.2� 5.3 0.7077 5.9� 3.4 0.0465 44.9�1.8 0.0532

M or L 90 3.2� 2.4 6.9� 4.8 5.0� 2.7 44.4�1.9

Tibial size

AA, A, B 141 2.6� 2.5 0.0327a 7.0� 5.3 0.7132 5.9� 3.2 0.0033a 44.9�1.8 0.0993

C, D, E, F 86 3.3� 2.2 7.3� 4.7 4.8� 2.8 44.4�1.9

Bearing (mm)

3 164 2.9� 2.3 0.9509 7.3� 5.3 0.3282 5.5� 3.2 0.6292 44.8�1.8 0.2360

> 3 63 2.8� 2.7 6.6� 4.5 5.3� 3.0 44.5�2.0

Abbreviations: BMI, body mass index; L, large; M, medium; S, small; SD, standard deviation.
aStatistical significant difference.
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Correlations
A positive correlation between the femoral and tibial sizes
and the tibial angle and the slope was noted and a negative
correlation between weight and the tibial slope. OKS results
correlated positively with tibial angle, femoral angle, and
tibial slope. Statistically significant correlations are reported
in ►Table 5.

Discussion

The most important finding of this study was a higher tibial
slope in patients who underwent OUKAwith MP instrumen-
tation. Moreover, it was noted that femoral and tibial sizes
play a key role in tibial slope inclination. Finally, a negative
correlation was found between weight and tibial slope. No
clinical differences between the groups were found at the
final follow-up.

AsimilarstudywasperformedbyWalkeretal,analyzing the
reproducibility of implant positioning, usingMP instrumenta-
tion.19 On 300 UKA, the mean bearing thickness was stati-
stically significant and lower with use of the updated
instrumentation than with the conventional instrumentation.
Additionally, the results of the current study were aligned
within the accepted range of tolerance in both the coronal and
the sagittal planes, with the use of the updated instrumenta-
tion, comparedwith theconventional Ph-III instrumentation.19

According to these results, Jang et al aimed to determine
whether MP instrumentation could improve postoperative
implant positioning and limb alignment.7 Statistically sig-
nificant differences were identified in the varus/valgus and
flexion/extension angles of the femoral implant.7

In the current study, for femoral angle, a significant
difference was found only between patients with a BMI<25
kg/m2 when compared with a BMI � 25 kg/m2.

The Oxford Ph-III presents five different sizes of femoral
component, providing more options than the previous mod-
els. Several studies suggest preoperative selection by tem-
plating the appropriate size of the femoral component.
Preoperative templating is an important step that can help
in the selection of implant size, position, and alignment.
However, many controversies are reported in the literature.
In fact, Bothra et al20 showed poor intraobserver and inter-
observer agreement and concluded that the present templat-
ing system lacked reliability.

Kasis et al21 revealed a poor level of interobserver repro-
ducibility and accuracy, regardless of a high level of intra-
observer reproducibility.

In 2008, Fawzy et al22 proposed an Oxford algorithm for
selecting femoral component size by investigating the opti-
mal relationship between ideal femoral component size and
patient height, gender, and tibial component size. They
concluded that height based on gender was a reliablemethod
of prediction.

An article by Tu et al23 developed a better preoperative
intraoperative measure to predict femoral component size
usingan intraoperativeC-armintensifierguide (CAIG). A signif-
icant difference between templating (59%) and CAIG (92%)
methodwasfoundinthestudycohort. IntheChinesealgorithm,
height based on gender and tibial size both have a greater
accuracyofprediction(88and70.7%)thantheOxfordalgorithm
(51.1 and 59.8%). Component size distribution and optimal
tibial/femoral pairing differed from those in the Oxford report.

Furthermore, is still debated whether to use an intra- or
extramedullaryguide for thecorrect positioningof thefemoral
component. Some authors aremoving toward extramedullary
alignment which ismerely an indicator of frustrationwith the
accuracy of intramedullary alignment.24 A cadaveric study
demonstrated that the use of a short and long intramedullary
femoral rod may result in excessive flexion alignment error of
the femoral component. Understanding the extramedullary
alignment possibility and experience with the visual align-
ment of the femoral drill guide is essential for minimizing
potential errors in the alignment of the femoral component.25

In contrast to total knee arthroplasty, tibial component
rotation in UKA has a wide deviation. The tibial component
tends to rotate externally, due to the lack of a distinct
landmark for tibial component rotation in the small operat-
ing field.26 Although the ideal tibial component rotation in
UKA is well debated, the direct relationship between post-
operative tibial component rotation and clinical outcomes is
not clearly described.

In 2018, Kamenaga et al27 aimed to investigate whether
tibial component rotation in the axial plane could affect
clinical outcomes after UKA. In 50 patients who underwent
OUKA, rotation angles of tibial components had significant
negative correlations with the recovery of the OKS in the
2 years following surgery, demonstrating that a trend toward
poor outcome was observed when the tibial component was

Table 5 Significative correlations

Tibial component
varus/valgus

Femoral component
varus/valgus

Anteroposterior tibial
slope

Correlation p-Value Correlation p-Value Correlation p-Value

Weight 0.06544 0.3263 �0.04986 0.4548 �0.16771 0.0114a

Femoral size 0.15886 0.0166a �0.06889 0.3014 �0.13611 0.0405a

Tibial size 0.13038 0.0498a �0.07060 0.2895 �0.23089 0.0005a

Female �0.16790 0.0113a 0.02231 0.7381 0.11987 0.0715a

Oxford knee score 0.02677 0.6883 0.04206 0.5284 0.09663 0.1467

aStatistical significant correlation.
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placed at a higher angle of external rotation. Moreover, the
same author,28 in a subsequent study, demonstrated that, in
OUKA recipients, the bearingmay impinge on the lateral wall
of the tibial component during flexion above 60degrees, if
the tibial component is placed too medially or if it exhibits
pronounced external rotationwhichmay limit knee function
improvement postoperatively.

In the present study, tibial slope is the angle that showed
the most variations and differences. In fact, the Ph-III group
showed a significantly lower slope than the MP group. In
addition, factors, such as femoral size, tibial size, andweight,
play a key role in the tibial slope. The posterior tibial slope is
well known for influencing the flexion gap in TKA but it is
still unknownwhether awide gap at the deep knee flexion is
necessary to attain a wide flexion angle in the UKA.29

Many issues still remain regarding the natural tibial slope.
In fact, as reported by Pangaud et al30 in 378 healthy
participants, posterior tibial slope is significantly influenced
by sex, ethnicity, and lower limb alignment, reporting an
overall mean value of 6.3 degrees.

Suzuki et al31 recently revealed the effect tibial slope has
on knee flexion, extension joint gap, and the postoperative
range of motion in mobile-bearing UKA. The author found
that the degree of the posterior tibial slope should not be so
large as to avoid joint looseness throughout every knee angle.
Increasing the degree of the slope had the potential of
dislocating the bearing.

In previous publications on radiographic difference, only
Ph-III andMP were evaluatedwithout considering anallergic
arthroplasty. A high prevalence of cutaneous metal hyper-
sensitivity has been reported, with 10 to 48% of the general
population having experienced skin hypersensitivity to met-
als.9 There are several studies showing a higher prevalence of
a positive patch test after implantation of metallic TKA
(components and metal sensitivity accounted for 1.3% of
the revisions in 2012 and in 2014) with 1.8% of revision TKAs
attributed to “metal related pathology.” This number has
been steadily increasing over the years.9

In the current study, no radiographic differences were
found among TiNbN group and other groups, highlighting
that this model can be considered safe, although only one
femoral peg is present.

These results are confirmed by Walker et al10 who evalu-
ated the clinical outcome and survival rates of UKA, using a
standard CoCr alloy in patients reporting signs of hypersen-
sitivity to metal. On 82 patients, at a mean follow-up of
3 years, no local or systemic symptoms of hypersensitivity to
metal were observed. One patient underwent revision sur-
gery to a bicondylar prosthesis due to a tibial periprosthetic
fracture, resulting in a survival rate of 98.8%. Clinical out-
come was good to excellent with a mean OKS of 42.5.

Limitations

There are several limitations to our study, such as the lack of
misuration of femoral and tibial axes, using long-leg X-rays
that can potentially cause deviations from the true axes.
Finally, we did not consider the degree of osteoporosis and

femoral bowing in our patients which might affect the
position of the rod.

Conclusion

TheMP instrumentation seems to be effective in determining
tibial cut, particularly, in improving tibial slope, compared
with Ph-III. The tibial slope is directly affected by the weight
and measurements of the components, regardless of the
instruments or the number of pegs, while clinical outcomes
are correlated with implant position.
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