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Abstract
Background: This study was performed to clarify whether the kinematic alignment technique can improve
the trajectory of the bearing movement during Oxford mobile-bearing unicompartmental knee
arthroplasty (Oxford MB UKA) compared with the traditional technique using a Microplasty instrument.

Methods: We retrospectively analyzed patients who underwent UKA from January to June 2019. The
kinematic alignment technique group (study group) comprised 23 patients (30 knees), and the
Microplasty group (control group) comprised 25 patients (30 knees). The clinical outcomes, radiographic
assessments, and intraoperative bearing movement trajectory and distance were compared between the
two groups.

Results: There were no differences in the baseline characteristics or clinical outcomes between the two
groups (P > 0.05). There were also no differences in the postoperative femoral and tibial prosthesis varus
and valgus angles, femoral prosthesis �exion and extension angles, tibial slope, or prosthesis
convergence angle (P > 0.05). The contiguity between the femoral and tibial prosthesis in the study group
was 4.8 ± 1.6 mm, while that in the control group was 6.3 ± 1.8 mm (P < 0.05). The difference in the
bearing movement trajectory was signi�cant, with an ideal trajectory in 23/30 cases in the study group
and 14/30 cases in the control group (P < 0.05). The bearing movement distance showed no signi�cant
difference between the groups (P > 0.05).

Conclusion: The prosthesis installation accuracy of the kinematic alignment technique in Oxford MB UKA
was similar to that of conventional Microplasty instrumentation. However, the contiguity between the
femoral and tibial prosthesis was smaller, and the bearing movement trajectory was more optimal.

Background
Dislocation of the mobile bearing is the most common reason for revisions in Asian patients who
undergo Oxford mobile-bearing unicompartmental knee arthroplasty (Oxford MB UKA) [1–7], with an
incidence rate as high as 7.9% [4]. Multiple studies have shown that the bearing dislocation rate is
signi�cantly higher in Asian than Western patients [2]. The mechanism of bearing dislocation is
complicated. The known risk factors include a poor bearing movement trajectory, an unbalanced �exion
and extension gap, impingement of residual osteophytes or cement on the mobile bearing, and a
nonfunctional medial collateral ligament [1]. Malpositioning of the component results in a wider space
between the margin of the bearing and the lateral wall of the tibial component, leading to a poor bearing
movement trajectory and even bearing rotation. The superior surface is designed with high surrounding
rims (higher in the anterior and posterior parts, lower in the medial and lateral parts). When rotation
occurs, the lower rim loses its restriction to mutual movement of the bearing and femoral component,
which leads to dislocation. As recommended in the Oxford UKA instructions, the ideal bearing movement
is characterized by a bearing margin that maintains a 1-mm junction with the lateral wall of the tibial
prosthesis throughout the whole motion of the knee. A recent study showed that the widely used
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Microplasty (MP) surgical instruments could reduce the separation between the bearing and the lateral
wall [8]. However, an ideal trajectory is still not achieved in more than half of cases [9].

In 2020, we introduced a kinematic alignment technique and con�rmed that the prothesis position using
this method was similar to that using traditional MP devices [10]. The present study was performed to
determine whether this technique can improve the bearing movement trajectory.

Methods
This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted
by the Ethics Committee of the China-Japan Friendship Hospital (approval No. 2013-SF-1). Informed
consent was obtained from all individual participants included in the study.

Clinical data
We retrospectively analyzed patients who underwent Oxford MB UKA from January to June 2019. In total,
23 patients with 30 knees treated by UKA using the kinematic alignment technique were enrolled in the
study group according to the surgical records. Another 25 patients with 30 knees treated by UKA using
MP instrumentation during the same period were matched as controls with respect to age (± 3 years), sex,
and body mass index (± 2 kg/m2). The indication for surgery was isolated anteromedial osteoarthritis of
the knee with severe pain and a narrow medial joint width on X-ray examination. There was no difference
in age, sex, body mass index, or follow-up time between the two groups, as shown in Table 1.

Table 1
Baseline characteristics of study group and control group

Patient Information study group control group P

N 23 25  

Age (year) 67.9 ± 9.9 68.2 ± 9.2 0.930

Gender (Male/Female) 11/12 8/17 0.377

BMI (kg/m2) 26.9 ± 4.1 26.0 ± 3.6 0.439

Follow-up (month) 27.7 ± 0.8 27.1 ± 1.7 0.184

Data are presented as n or mean ± standard deviation.

The t-test and Fisher’s exact test were applied.

BMI, body mass index.

 

Surgical procedure
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The surgeries were performed using the kinematic alignment technique introduced by Zhang et al. in
2020 [10] and were all performed by the same senior surgeon using an Oxford Phase 3 MB
unicompartmental knee prosthesis. After precise resection of the tibial plateau, a feeler gauge was
inserted into the �exion joint gap to con�rm that the ligament tension was restored and that the
relationship between the tibial plateau surface and lower limb anatomical axis was normal. Starting from
the midpoint of the gauge, a vertical line was drawn on the surface of the femoral condyle with an
electronic scalpel, which represented the midline of the femoral condyle. The knee joint was then fully
extended, and an 8-mm gauge was inserted into the joint gap to restore the natural tension of the medial
collateral ligament and correct the varus deformity. If the 8-mm gauge was still too loose, a thicker one
was inserted. After the appropriate gauge was inserted, another reference line (line A) was drawn on the
front surface of the femur perpendicular to the midpoint of the insertion. This line is an extremely
important reference for alignment in knee extension; therefore, it was checked repeatedly, as shown in
Fig. 1. The knee was �exed back to 90°, and the femoral drill guide was placed parallel to line A and
located on the central line of the medial condyle. After the position of the guide was checked and �xed, 4-
and 6-mm holes were drilled through the guide. A posterior condyle resection guide was inserted to
remove the posterior condyle. The rest of the procedure was performed in accordance with the
instructions for Oxford UKA.

Observation of movement trajectory
After balancing the �exion and extension gap, we used the method introduced by Kawaguchi et al. [9] to
measure the movement trajectory of the mobile bearing. We created a set of tibial prosthesis trials with a
mesh scale, which was printed vertically and horizontally at 2-mm intervals, and the �rst, third, �fth,
seventh, and ninth lateral cells were marked in Arabic numbers to help identify the position of the bearing.
With the knee in full extension and 90° of �exion, we observed the bearing position by marking the A point
of the anterior midpoint and B point of the front lateral corner of the bearing trial. Therefore, the distance
of the bearing movement during the knee joint �exion could be calculated, as shown in Fig. 2. The
bearing moving patterns were similar to those in the report by Kawaguchi et al. [9]. The most common
bearing movement patterns were as follows: (a) The distance between the bearing and the lateral wall of
the tibial trial was constant and within 1 mm during knee extension. (b) During extension, the bearing
moved anteriorly and gradually away from the lateral wall, and the distance between the two was more
than 1 mm when the knee was fully extended. (c) The bearing moved anteriorly, starting far away from
the lateral wall and moving toward the wall as the knee extended, but only two such cases were observed
in the control group. (d) The bearing moved anteriorly without contacting the lateral wall, and the distance
remained more than 1 mm; we observed two such cases in the experimental group and one in the control
group. Because the third and fourth movement trajectory patterns were seldom seen, we de�ned the �rst
pattern as an ideal trajectory and the other three as non-ideal trajectories for statistical analysis (Fig. 3).

Radiographic assessment
Anteroposterior, lateral, and full-length weight-bearing lower limb radiographs were obtained both
preoperatively and within 1 week postoperatively. The accuracy of the prosthesis position was analyzed
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according to the Oxford UKA instructions [11]. We measured the varus/valgus alignment of the femoral
and tibial prosthesis (Fig. 4 − 1), the �exion/extension alignment of the femoral prosthesis, and the tibial
posterior slope (Fig. 4 − 2). The hip–knee–ankle angle was measured on the full-length lower limb
radiographs preoperatively and postoperatively. Other X-ray measurements related to the femoral and
tibial prosthesis relationships were also evaluated, including the contiguity of the prosthesis (Fig. 4 − 3)
and the convergence/divergence angle, which implied the axis of the femoral prosthesis relative to the
surface of the tibial prosthesis (Fig. 4–4). All measurements were based on Digital Imaging and
Communications in Medicine data obtained by a Picture Archiving and Communication System (Firstech,
Hefei, China). The radiographic assessments were performed by two independent authors (XW S and FF
L), and the interobserver and intraobserver reliabilities between the two groups were evaluated by the
intraclass correlation coe�cient.

Clinical outcome
The American Knee Society score (AKSS) was used to evaluate the patients’ clinical outcomes and
comprised two parts: the objective score (AKSS-O) and the functional score (AKSS-F), with a maximum
score of 100. The average follow-up was more than 2 years. The patients’ preoperative and last follow-up
scores were recorded.

Statistical analysis
SPSS 25.0 software (IBM Corp., Armonk, NY, USA) was used to analyze the data. Student’s t-test and
Fisher’s exact test were used for statistical comparisons between groups, and P < 0.05 was considered
statistically signi�cant. G*Power 3.1 software was used for sample size calculation, with effect size = 0.5,
α = 0.05, and power(1 − β) = 0.95. The required sample size was 52 cases; therefore, we included 60 cases
to account for possible loss to follow-up.

Results
There were no signi�cant differences in age, sex distribution, body mass index, or follow-up time between
the two groups, as shown in Table 1. In terms of the clinical outcome, comparison of the AKSS-O and
AKSS-F showed no statistically signi�cant differences between the two groups (P > 0.05). In the
radiographic assessment, the intraclass correlation coe�cient ranged from 0.81 to 0.92 and from 0.83 to
0.95 for interobserver and intraobserver reliability, respectively. There were no signi�cant differences in
the postoperative femoral and tibial prosthesis varus and valgus angles, femoral prosthesis �exion and
extension angles, tibial slope, or convergence angle of the prosthesis (P > 0.05). However, the contiguity
between the femoral and tibial prosthesis in the study group was 4.8 ± 1.6 mm, while that in the control
group was 6.3 ± 1.8 mm; the difference was statistically signi�cant (P < 0.05), as shown in Table 2. The
difference in the intraoperative bearing movement trajectory was signi�cant, with an ideal trajectory in
23/30 cases in the study group and 14/30 cases in the control group (P < 0.05). The bearing movement
distance was 8.5 ± 3.0 mm in the study group and 8.1 ± 3.2 mm in the control group, with no signi�cant
difference (P > 0.05).
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Table 2
Clinical outcomes, radiological assessments, and observation of intraoperative bearing

movement

  study group

n = 30

control group

n = 30

P

Clinical Outcome      

Preoperative clinical AKSS 56.4 ± 7.2 58.2 ± 8.7 0.360

Postoperative clinical AKSS 88.6 ± 5.2 89.0 ± 4.7 0.776

Preoperative functional AKSS 48.3 ± 10.4 52.0 ± 12.6 0.224

Postoperative functional AKSS 89.3 ± 6.3 86.8 ± 6.8 0.143

Radiological assessment      

Preoperative HKAA (degrees) 172.5 ± 4.2 173.5 ± 3.8 0.334

Postoperative HKAA (degrees) 177.3 ± 2.6 177.5 ± 2.2 0.766

Postoperative Femoral angle A (degrees) 0.2 ± 3.5 0.7 ± 4.2 0.630

Postoperative Femoral angle B (degrees) 9.6 ± 2.5 9.4 ± 4.1 0.780

Postoperative Tibial angle C (degrees) 2.0 ± 2.5 1.6 ± 2.4 0.468

Postoperative Tibial angle D (degrees) 7.4 ± 1.6 8.1 ± 1.9 0.095

Postoperative Convergence/Divergence (degrees) -1.8 ± 4.0 -0.9 ± 4.6 0.402

Postoperative Contiguity (mm) 4.8 ± 1.6 6.3 ± 1.8 0.001

Intro-operative bearing movement      

Ideal trajectory (ideal/total) 23/30 14/30 0.033

Bearing movement distance (mm) 8.5 ± 3.0 8.1 ± 3.2 0.621

Data are presented as mean ± standard deviation or n.

Bold P-values indicate statistical signi�cance (P < 0.05).

AKSS, American Knee Society score; HKAA, hip–knee–ankle angle.

Discussion
The most important �nding of this study is that a higher ratio of ideal moving trajectories were observed
in the study group with less contiguity of the implants on the anteroposterior knee extension X-ray.
Therefore, we considered that more optimal bearing movement can be achieved with this kinematic
alignment technique. The recommended movement trajectory of the mobile bearing was 1 mm away
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from the lateral wall, without contact, and not substantially separated from the wall. However, multiple
studies have shown that most movement patterns are characterized as follows: during the whole motion
of knee extension, the bearing is parallel to the lateral wall from 90° to 60° but is more likely to become
separated from the lateral wall from 60° to 0° [9, 12]. Other studies have shown that the bearing rotation
is easier when the contiguity between the margin of the bearing and the wall increases, which might be
one of the causes of bearing dislocation [1, 13]. Therefore, close attention has been given to methods of
improving the bearing movement trajectory. Most previous studies focused on the matching and
alignment of the tibial and femoral prosthesis to prevent bearing tilt and impingement on the lateral wall
[12, 14–16]. However, Kawaguchi et al. [9] reported that the ratio of the optimal bearing movement was
unsatisfactory, which is similar to the �nding in our control group. Our kinematic alignment technique
was modi�ed from the conventional surgical technique using MP instrumentation. The tibial resection
was the same as that described in the Oxford operation manual. However, determination of the femoral
implant position was not performed according to the intramedullary rod and intramedullary link; instead,
we used the tibial cut plane and overall alignment as references for femoral bone preparation. Therefore,
this method could also be called the extramedullary technique. Our past research showed that UKA
performed using this technique can be as reliable and accurate as the conventional technique in terms of
the prosthesis position but that it has a shorter operating time, less blood loss, and more rapid recovery
without intramedullary interruption [10]. Moreover, the results of the present study showed that this
method can improve the bearing movement trajectory, which is another advantage.

The principle of this kinematic alignment technique is easy to understand. Determination of the femoral
condyle midline and line A ensured that the central line of the femoral prosthesis was located on the
midline of the gauge when the knee was �exed and extended. The lateral margin of the gauge was close
to the lateral wall of the tibial osteotomy surface, which ensured stability of the distance between the
lateral margin of the femoral component and the wall of the tibial component during knee �exion and
extension. Our radiographic assessment showed less contiguity of the femoral and tibial components in
the study group than in the control group, which also con�rmed that the reference line A could reduce the
separation of the components when the knee was extended. Koh et al. [8] reported that the introduction of
MP instrumentation could reduce the contiguity from 9.6 to 6.5 mm. Our technique could further reduce
the contiguity to 4.8 mm. However, if the distance between the femoral and tibial components is too
small, impingement will occur, which could lead to tilting or even dislocation of the bearing [15, 17].

This technique is different from the calipered kinematic alignment technique described by Rivière et al.
[18], in which the tibial cut plane is determined according to the �exion and extension axis of the medial
femoral condyle. Our method is indeed a hybrid technique of both measurement resection of the tibia and
kinematic alignment resection of the femur, and the goal of this technique is to increase the compliance
of the position of the femoral prosthesis with the tibial resection surface. Therefore, this technique mainly
depends on an accurate tibial cut, which is also very important to the bearing trajectory. If there are
defects in tibial resection, especially rotational errors, the tibial component might be incorrectly chosen
and positioned with potential consequences of poor bearing motion as well as mismatch between the
femoral and tibial components [12, 16]. Inui et al. [15] reported that when the femoral component was too
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close to the tibial lateral wall, impingement could hardly be avoided with tilting of the bearing. They also
reported a case of lateral dislocation of the bearing and suggested that the mismatch of a larger femoral
component with a smaller tibial component might have been the cause [17]. If the tibial resection is not
ideally performed, this kinematic alignment technique is not recommended. However, the position of the
tibial component can be improved by a modi�ed keel slot preparation technique introduced by Hiranaka
et al. [19], which could be used as a remedy for poor tibial osteotomy.

Theoretically, this method relies on a properly chosen feeler gauge to reconstruct the ligament tension of
the knee before resection of the posterior femoral condyle. Ideally, the axis of the femoral component
should be perpendicular to the surface of the tibial component, which means the convergence should be
close to 0. However, our radiographic evaluation showed that this measurement in the study group was
not different from that in the control group. One possible explanation is that the intraoperative medial
collateral ligament tension determined by the feeler gauge might not be the same as that after
implantation of the �nal prosthesis.

This study has two main limitations. First, the patients were followed up for an average of 2 years only,
and there were no revision cases. A further study with longer follow-up is needed to clarify the difference
in clinical outcomes between the two surgical techniques. Second, this was a single-center study with all
procedures performed by the same senior surgeon; therefore, it was not widely representative. Multiple
surgeons or even multicenter studies are needed to clarify the effectiveness of this technique.

Conclusion
This study demonstrated that the kinematic alignment technique in Oxford MB UKA provides prosthesis
installation accuracy similar to that obtained with conventional MP instrumentation. However, the
contiguity between the femoral and tibial prosthesis was smaller, and the bearing movement trajectory
was more optimal.

Abbreviations
MB UKA, mobile-bearing unicompartmental knee arthroplasty; MP, Microplasty; AKSS, American Knee
Society score; AKSS-O, objective American Knee Society score; AKSS-F, functional American Knee Society
score.

Declarations
Ethics approval and consent to participate

After obtaining institutional ethics committee approval (No. 2013-SF-1), this study was conducted in the
China-Japan Friendship Hospital. Written informed consent was obtained from each patient.

Consent for publication



Page 9/14

Not applicable.

Availability of data and materials

The datasets generated and/or analyzed during the current study are available from the corresponding
author on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

This work was supported by the National Natural Science Foundation of China (grant numbers
81972130, 81703896, 81972107, 81902203, and 82072494), the Beijing Municipal Science and
Technology Commission (grant number Z171100001017209), and the Capital Health Research and
Development of Special (grant number 2020-2-4067).

Authors’ contributions

All authors contributed to this study. XW S and QD Z designed the study. WS G performed all the
surgeries. XW S and FF L collected and analyzed the data. XW S, FF L, LM C, and WG W wrote and revised
the manuscript. All authors read and approved the �nal manuscript.

Acknowledgment

We thank Angela Morben, DVM, ELS, from Liwen Bianji (Edanz) (www.liwenbianji.cn) for editing the
language of a draft of this manuscript.

References
1. Bae J H, Kim J G, Lee S Y, Lim H C, In Y, group M S. Epidemiology of Bearing Dislocations After

Mobile-Bearing Unicompartmental Knee Arthroplasty: Multicenter Analysis of 67 Bearing
Dislocations. The Journal of arthroplasty. Jan 2020;35(1):265-271.
doi:Http://doi.org/10.1016/j.arth.2019.08.004

2. Ro K H, Heo J W, Lee D H. Bearing Dislocation and Progression of Osteoarthritis After Mobile-bearing
Unicompartmental Knee Arthroplasty Vary Between Asian and Western Patients: A Meta-analysis.
Clinical orthopaedics and related research. May 2018;476(5):946-960.
doi:Http://doi.org/10.1007/s11999.0000000000000205

3. Sun X, Liu P, Lu F, Wang W, Guo W, Zhang Q. Bearing dislocation of mobile bearing unicompartmental
knee arthroplasty in East Asian countries: a systematic review with meta-analysis. J Orthop Surg Res.
Jan 7 2021;16(1):28. doi:Http://doi.org/10.1186/s13018-020-02190-8

http://www.liwenbianji.cn/
http://doi.org/10.1016/j.arth.2019.08.004
http://doi.org/10.1007/s11999.0000000000000205
http://doi.org/10.1186/s13018-020-02190-8


Page 10/14

4. Choy W S, Lee K W, Kim H Y, Kim K J, Chun Y S, Yang D S. Mobile bearing medial unicompartmental
knee arthroplasty in patients whose lifestyles involve high degrees of knee �exion: A 10–14 year
follow-up study. The Knee. 2017;24(4):829-836. doi:Http://doi.org/10.1016/j.knee.2017.05.004

5. Kang S W, Kim K T, Hwang Y S, Park W R, Shin J K, Song M H. Is Mobile-Bearing Medial
Unicompartmental Knee Arthroplasty Appropriate for Asian Patients With the Risk of Bearing
Dislocation? The Journal of arthroplasty. Dec 24 2019;doi:Http://doi.org/10.1016/j.arth.2019.12.036

�. Kim K T, Lee S, Lee J I, Kim J W. Analysis and Treatment of Complications after Unicompartmental
Knee Arthroplasty. Knee surgery & related research. Mar 2016;28(1):46-54.
doi:Http://doi.org/10.5792/ksrr.2016.28.1.46

7. Kim S G, Kim H G, Lee S Y, Lim H C, Bae J H. Redislocation after Bearing Exchange for the Treatment
of Mobile Bearing Dislocation in Medial Unicompartmental Knee Arthroplasty. Knee surgery & related
research. Sep 1 2018;30(3):234-240. doi:Http://doi.org/10.5792/ksrr.17.085

�. Koh I J, Kim J H, Jang S W, Kim M S, Kim C, In Y. Are the Oxford(®) medial unicompartmental knee
arthroplasty new instruments reducing the bearing dislocation risk while improving components
relationships? A case control study. Orthopaedics & traumatology, surgery & research : OTSR. Apr
2016;102(2):183-7. doi:Http://doi.org/10.1016/j.otsr.2015.11.015

9. Kawaguchi K, Inui H, Taketomi S, et al. Intraoperative mobile-bearing movement in Oxford
unicompartmental knee arthroplasty. Knee Surg Sports Traumatol Arthrosc. Jul 2019;27(7):2211-
2217. doi:Http://doi.org/10.1007/s00167-018-5064-6

10. Zhang Q, Wang W, Liu Z, et al. A novel extramedullary technique to guide femoral bone preparation in
mobile unicompartmental knee arthroplasty based on tibial cut and overall alignment. J Orthop Surg
Res. Mar 5 2020;15(1):92. doi:Http://doi.org/10.1186/s13018-020-01598-6

11. Hurst J M, Berend K R, Adams J B, Lombardi A V. Radiographic Comparison of Mobile-Bearing Partial
Knee Single-Peg Versus Twin-Peg Design. The Journal of arthroplasty. 2015/03/01/ 2015;30(3):475-
478. doi:Http://doi.org/https://doi.org/10.1016/j.arth.2014.10.015

12. Kamenaga T, Hiranaka T, Takayama K, Tsubosaka M, Kuroda R, Matsumoto T. Adequate Positioning
of the Tibial Component Is Key to Avoiding Bearing Impingement in Oxford Unicompartmental Knee
Arthroplasty. The Journal of arthroplasty. Nov 2019;34(11):2606-2613.
doi:Http://doi.org/10.1016/j.arth.2019.05.054

13. Clarius M, Hauck C, Seeger J B, Pritsch M, Merle C, Aldinger P R. Correlation of positioning and
clinical results in Oxford UKA. International orthopaedics. Dec 2010;34(8):1145-51.
doi:Http://doi.org/10.1007/s00264-009-0881-3

14. Inui H, Taketomi S, Yamagami R, et al. Femorotibial rotational mismatch of the Oxford
unicompartmental knee in the �exion position is a risk for poor outcomes. The Knee. Jun
2020;27(3):1064-1070. doi:Http://doi.org/10.1016/j.knee.2020.03.008

15. Inui H, Taketomi S, Yamagami R, Sanada T, Shirakawa N, Tanaka S. Impingement of the Mobile
Bearing on the Lateral Wall of the Tibial Tray in Unicompartmental Knee Arthroplasty. The Journal of
arthroplasty. Jul 2016;31(7):1459-64. doi:Http://doi.org/10.1016/j.arth.2015.12.047

http://doi.org/10.1016/j.knee.2017.05.004
http://doi.org/10.1016/j.arth.2019.12.036
http://doi.org/10.5792/ksrr.2016.28.1.46
http://doi.org/10.5792/ksrr.17.085
http://doi.org/10.1016/j.otsr.2015.11.015
http://doi.org/10.1007/s00167-018-5064-6
http://doi.org/10.1186/s13018-020-01598-6
http://doi.org/https:/doi.org/10.1016/j.arth.2014.10.015
http://doi.org/10.1016/j.arth.2019.05.054
http://doi.org/10.1007/s00264-009-0881-3
http://doi.org/10.1016/j.knee.2020.03.008
http://doi.org/10.1016/j.arth.2015.12.047


Page 11/14

1�. Kamenaga T, Hiranaka T, Hida Y, Fujishiro T, Okamoto K. Rotational position of the tibial component
can decrease bony coverage of the tibial component in Oxford mobile-bearing unicompartmental
knee arthroplasty. The Knee. Mar 2019;26(2):459-465. doi:Http://doi.org/10.1016/j.knee.2019.01.003

17. Kawaguchi K, Inui H, Taketomi S, et al. Meniscal bearing dislocation while rolling over in sleep
following Oxford medial unicompartmental knee arthroplasty. The Knee. Jan 2019;26(1):267-272.
doi:Http://doi.org/10.1016/j.knee.2018.10.015

1�. Rivière C, Logishetty K, Villet L, Maillot C. Calipered kinematic alignment technique for implanting a
Medial Oxford®: A technical note. Orthopaedics & traumatology, surgery & research : OTSR. May
2021;107(3):102859. doi:Http://doi.org/10.1016/j.otsr.2021.102859

19. Hiranaka T, Tanaka T, Okimura K, et al. Manipulation of Tibial Component to Ensure Avoidance of
Bearing Separation from the Vertical Wall of Tibial Component in Oxford Unicompartmental
Arthroplasty. Clinics in orthopedic surgery. Mar 2021;13(1):123-126.
doi:Http://doi.org/10.4055/cios20277

Figures

http://doi.org/10.1016/j.knee.2019.01.003
http://doi.org/10.1016/j.knee.2018.10.015
http://doi.org/10.1016/j.otsr.2021.102859
http://doi.org/10.4055/cios20277


Page 12/14

Figure 1

The positioning of the femoral drill guide depended on the central line of the medial condyle in �exion
and line A in extension, both of which should be started from the midpoint of the feeler gauge and
perpendicular to the tibial resection surface.

Figure 2

The left �gure shows the tibial trial that we created to record the bearing movement. The grids were
printed vertically and horizontally with an interval of 2 mm. The �rst, third, �fth, seventh, and ninth small
grids on the anterolateral side were marked in Arabic numbers to help identify the position of the bearing.
The right �gure was taken at knee �exion of 90º. The position of the bearing was recorded according to
the position of points A and B.
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Figure 3

Bearing movement trajectory patterns.

Figure 4
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Radiographic assessment Fig. 4-1 Angle A: femoral varus/valgus angle. Angle C: tibial varus/valgus
angle. Fig. 4-2 Angle B: femoral �exion/extension angle. Angle D: tibial slope. Fig. 4-3 Contiguity between
the lateral margin of the femoral component and lateral wall of the tibial component. Fig. 4-4
Convergence/divergence angle of the femoral component relative to the tibial component.


