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Abstract

Purpose To compare the efficacy of personalized osteotomies with that of standard osteotomies in treating medial
unicompartmental knee osteoarthritis.

Methods The clinical data of 96 patients who were diagnosed with unicompartmental knee osteoarthritis in our
group between 2019 and 2023 were retrospectively analysed on the basis of preoperative and postoperative
radiological measurements. The knee injury and osteoarthritis outcome score (KOOS), forgotten joint score (FJS),

and Lysholm knee score scale (Lysholm) were used to assess the clinical outcome, and complications were observed
and recorded.

Results According to the relevant criteria, 84 of 96 patients were included in this study. All patients were followed

for a mean of 31 (range 22-55) months. Fifty-one patients underwent personalized osteotomy procedures, and thirty-
three underwent standard osteotomy procedures. The postoperative KOOS Pain (P< 0.0001), KOOS Symptoms
(P<0.0001), KOOS ADL (P<0.0001), KOOS Sport (P=0.0023), KOOS QoL (P<0.0001), Lysholm (P<0.0001) and FJS
(P<0.0001) scores were higher than those in the standard osteotomy group. Nevertheless, postoperative extension
(P=0.2636) and postoperative flexion (P=0.3554) were not significantly different.

Conclusion This was a single-centre, retrospective, short follow-up study with several limitations. However,

on the basis of the results of the present study, we believe that the function of the knee after medial
unicompartmental knee arthroplasty (mUKA) is affected by the direction of tibial osteotomy. We believe that better
clinical results may be obtained when the tibial implant is placed near the preoperative tibial deformity.

Level of evidence: Level IV, retrospective case series.
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Introduction

Unicompartmental knee osteoarthritis is a degenera-
tive joint disease [1] characterized by knee pain, limited
mobility, and deformity. Its incidence is increasing due to
obesity and the ageing of the population [2]. Early treat-
ment is mainly focused on relieving pain and slowing
wear and tear of the joint, and unicompartmental knee
arthroplasty (UKA) is currently the mainstay of treat-
ment for advanced unicompartmental knee osteoarthritis
[3]. Compared with those of total knee replacement, the
advantages of UKA include faster postoperative recov-
ery, fewer complications, and better knee mobility [4,
5]. Since the UKA prosthesis was designed, many con-
troversies have been reported [6]; for example, obesity
was once considered a contraindication to UKA, but in
more recent studies, the outcomes of UKA have been sat-
isfactory in patients with a BMI>30 kg/m? [7]. Current
debates focus on the optimal alignment strategy for UKA
tibial prostheses. Mechanical alignment (tibial prosthesis
perpendicular to the mechanical axis of the tibia) remains
the gold standard for unicompartmental knee arthro-
plasty (UKA) procedures [8, 9]. However, currently,
scholars believe that kinematic alignment (placement
of the tibial prosthesis in the vicinity of the preopera-
tive tibial deformity) allows for restoration closer to the
patient’s natural anatomy, with potentially better clinical
outcomes [10-12].

The aim of this study was to compare the effects of
personalized osteotomy for kinematic alignment with
those of standard osteotomy for mechanical alignment
on functional recovery of the knee after UKA via retro-
spective analysis.

Materials and methods

This study was approved by the Ethics Committee
of Yichang Central People’s Hospital and was per-
formed in accordance with the Declaration of Helsinki
(2024-519-01).

Inclusion and exclusion criteria

The inclusion criteria were as follows: (D The diagnosis
was medial unicompartmental knee osteoarthritis. @
The anterior cruciate ligament is functionally intact. Q)
Knee varus alignment < 15°.

The exclusion criteria were as follows: (D) Fixed-bear-
ing prosthesis placement. @ Total knee arthroplasty was
performed. @ Overweight (BMI>30 kg/m?). @ Death
during the follow-up period or incomplete information.

Clinical data
From 2019 to 2023, 96 patients were diagnosed with
unicompartmental knee osteoarthritis. Among them,
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84 patients who met the above inclusion criteria were
enrolled in the current study (Fig. 1). The patients’
demographics and radiological characteristics were
comprehensively reviewed. The demographic data
included age, sex, and BMI. The radiologic features
included the hip—knee—ankle (HKA), medial proximal
tibial angle (MPTA), lateral distal femoral angle
(LDFA), and arithmetic HKA (aHKA). All long-leg
radiographs were taken in a standardized, weight-
bearing, upright position with the patella facing
forwards and the knee fully extended to limit the risk
of error in the projected coronal plane alignment
measurements [13]. Postoperative knee function data,
including postoperative knee range of motion, the Knee
Injury and Osteoarthritis Outcome (KOOS) score, the
Lysholm knee score scale, and the forgotten joint score
(FJS), were collected from the patients. Long-term
complications and reoperation rates were recorded. All
patients completed the questionnaire independently.

Arithmetic hip—knee-ankle

The arithmetic hip-knee-ankle (aHKA) angle was
obtained using the MPTA-LDFA in the standard weight-
bearing upright position, as assessed via X-ray imaging to
evaluate kinematic alignment[14]. Patients were deemed
to exhibit kinematic alignment if their postoperative
HKA angle was situated within one standard deviation
(£3°) of the aHKA[14, 15].

Knee range of motion

A knee range of motion assessment was employed to
evaluate knee mobility and impairment status. During
the assessment, patients were seated with their legs in
a suspended position. The maximum angle was docu-
mented as the patient performed slow and controlled
flexion and extension of the knee.

Knee injury and osteoarthritis outcome scores
The Knee Injury and Osteoarthritis Outcome (KOOS)
score is a comprehensive evaluation tool that assesses

96 patients
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Fig. 1 Flow chart showing patient cohort inclusion
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five key domains: pain, symptoms, activities of daily liv-
ing, sport, and quality of life. These components provide
a detailed assessment of the knee joint’s functionality,
with percentile scores ranging from 0 (indicating severe
dysfunction) to 100 (representing optimal function) [16].

Lysholm score scale

In 1982, Lysholm and Gillqui proposed the Lysholm knee
score scale as an improvement over the Larson scoring
system. The scale is questionnaire-based and focuses on
daily symptoms and mobility, with an emphasis on knee
stability [17].

Forgotten joint score

The forgotten joint score (F]S) is a scoring system utilized
to assess the extent of awareness of the artificial joint in
patients who have undergone hip or knee replacement
surgery. A higher score on the FJS indicates a greater
level of forgetfulness regarding the artificial joint [18].

Statistical analysis

The statistical analysis was conducted via SPSS 25.0 soft-
ware (SPSS Inc., Chicago, USA). Categorical variables
are expressed as frequencies and percentages. Com-
parisons between groups were conducted using the chi-
square test. Continuous variables are expressed as the
means + standard deviations. The Kolmogorov—Smirnov
test was employed to ascertain the normality of the dis-
tribution. Levene’s test was used to assess the equality
of variance among the groups. Independent samples ¢
tests were utilized for between-group comparisons, and
Welch’s corrected t tests were employed when the vari-
ance was not homogeneous. In instances where the data
were not normally distributed, the Mann—Whitney U
test was employed. A P value<0.05 indicated statistical
significance.

Surgical techniques
A tourniquet should be applied to the thigh. The leg
should then be suspended with a lower limb brace. The
hip joint should be flexed by 30° and mildly abducted.
The leg should then be lowered naturally, and the knee
joint should be flexed by 135°. A medial parapatellar
incision should be made, with the superior end com-
mencing at the medial superior border of the patella,
the distal end situated 3 cm distal to the joint line, and
ending at the medial border of the tibial tuberosity. The
surgical procedure in the standard osteotomy group was
conducted with a third-generation Oxford unicondylar
prosthesis(The tibial osteotomy surface is perpendicular
to the mechanical axis of the tibia).

Personalized osteotomy involves inserting a spoon
gauge into the medial condyle of the femur to represent
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the inclination of the joint line. A custom-made side-
slidable ankle yoke was connected to an extramedullary
(EM) rod, replacing the original ankle yoke [19]. The
EM rod was then aligned parallel to the anterior tibial
cortex. The cutting block was subsequently positioned
immediately below the spoon. In most cases, the spoon
is not parallel to the cutting block but rather varus. The
custom-made yoke was then carefully slid laterally until
the cutting block and the spoon were positioned parallel
(the degree of movement needed to be referenced to
the preoperative MPTA, but the postoperative MPTA
should be at least 80°) (Fig. 2 A, B). The spoon and the
cutting block are fixed using the G-clamp, and the
cutting block is fixed using a headless pin. Subsequent
osteotomies were performed according to the design
of the third-generation Oxford unicondylar prosthesis.
After completion of the osteotomy, the patients in both
groups were fitted with a cemented Oxford mobile-
bearing Medial UKA prosthesis (JUST®, Mobile-bearing
unicompartmental knee prosthesis system, Tianjin,
China) after osteotomy was complete (Fig. 2 C, F).

Results

A total of 96 individuals were diagnosed with unicom-
partmental knee osteoarthritis from 2019 to 2023. A total
of 84 patients (62 females and 22 males) met the inclu-
sion criteria and were included in the study (Fig. 1). All
patients were followed for a mean period of 31 months
(range 22-55), during which time no patient developed
prosthesis infection or required revision. Among the
patients, 51 underwent personalized osteotomy, while
the remaining 33 underwent standard osteotomy. The
two datasets were homogeneous in terms of age, body
mass index (BMI), LDFA and HKA angle. No significant
differences in age, sex distribution, BMI, MPTA, LDFA,
HKA angle, or aHKA angle were detected between the
two groups (P>0.05), indicating that the characteristics
of the two groups were comparable (Table 1).

The differences in the KOOS Pain (P<0.0001), KOOS
Symptoms (P<0.0001), KOOS ADL (P<0.0001), KOOS
Sport (P=0.0023), and KOOS QoL (P<0.0001) scores
between the two groups of patients were statistically
significant. These findings suggest that, in comparison
with the standard osteotomy group, the personalized
osteotomy group experienced greater pain and symptom
relief and exhibited a greater ability to perform activities
of daily living and sports. This finding is identical to
that of the Lysholm score (P<0.0001) (Table 2, Fig. 3).
Furthermore, the personalized osteotomy group had
a higher FJS (P<0.0001), indicating that, in terms
of prosthesis perception, the patients in this group
demonstrated a greater level of prosthesis acceptance
(Table 2, Fig. 3). Nevertheless, no statistically significant
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——— Angle: 83.9°

Fig. 2 Schematic of personalized osteotomy and long-leg preoperative and postoperative radiographs in both groups of patients. A and B
Schematic of personalized osteotomy. C and D Preoperative and postoperative aspects of standard osteotomies. E and F, Preoperative

and postoperative personalized osteotomies. Prosthetic Information: JUST®, Mobile-bearing unicompartmental knee prosthesis system, Tianjin,
China
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Table 1 Patient demographics and imaging characteristics

Variables Personalized Osteotomy(n=51) Standard Osteotomy(n=33) Homogeneous or not PValue
Age (years) 66.08+6.86 66.33+6.28 Yes 0.8641
Sex (M/F) 13(25.49%)/38(74.51%) 9(27.27%)/24(72.73%) - 0.8560
BMI (kg/m?) 2432+3.10 24394273 Yes 09124
Left/Right 22(43.14%)/29(56.86%) 12(36.379%)/21(63.63%) - 0.5368
MPTA 88(85.6-89.45) 87.1(85.9-87.7) - 0.0970
LDFA 88.49+2.77 8838+255 Yes 0.8468
HKA angle 4.86+3.49 559+341 Yes 0.3416
aHKA —1.1(-3.05-1.2) —1.7(-34-03) - 0.2471

BMI, body mass index; MPTA, medial proximal tibial angle; LDFA, lateral distal femoral angle; HKA, hip—knee-ankle; aHKA, arithmetic hip-knee-ankle. Sex and left/right
were categorical variables that were tested using chi-square tests and did not require ANOVA. The mPTA and aHKA angle were not normally distributed so the Mann-

Whitney U test was performed, and ANOVA was not required

Table 2 Postoperative patient-reported outcome scores

Variables Personalized Standard Osteotomy(n=33) Homogeneous or not PValue
Osteotomy(n=>51)

KOOQOS Pain 83.71+£11.25 67.67+17.58 No <0.0001
KOOS Symptoms 77.27£10.81 64.64+12.54 Yes <0.0001
KOOS ADL 87.43+£9.54 72.06+14.44 No <0.0001
KOQOS Sport 76.57+12.55 61.06+2549 No 0.0023
KOOS QoL 79.86+11.16 52.06+20.80 No <0.0001
Lysholm 83.31+£10.21 63.52+21.97 No <0.0001
FJS 72.16+2.85 50.39+6.03 No <0.0001
Postoperative extension 1.94+1.86 146+2.03 Yes 0.2636
Postoperative flexion 120(114-141) 128(108-143) — 0.3554

KOOS, Knee Injury and Osteoarthritis Outcome Score; ADL, Activities of Daily Living; QoL, Quality of Life. FJS For the joint score, postoperative flexion did not follow a
normal distribution and was analysed using the Mann-Whitney U test without ANOVA chi-square analysis

difference was observed between the two groups in terms
of postoperative degrees of knee flexion or extension
activation (P>0.05) (Table 2, Fig. 4).

Discussion
Knee osteoarthritis (KOA) is a chronic disease that
affects the joints and their surrounding tissues. The dis-
ease primarily causes progressive damage to the articular
cartilage, which subsequently leads to damage to the sub-
chondral bone and surrounding synovial structures[20].
The prevalence of KOA varies across different countries
and regions. A meta-analysis conducted in China[21]
revealed that the overall prevalence of KOA was 14.6% in
studies conducted between 2012 and 2016. Additionally,
the analysis revealed a higher prevalence in women than
in men (19.1% and 10.9%, respectively). The prevalence of
this condition is increasing due to concomitant increases
in both the prevalence of obesity and the proportion of
aging adults in the population [2].

If the patient’s arthritis is limited to the
unicompartmental compartment, UKA appears to

be a superior alternative to total knee arthroplasty
(TKA). A meta-analysis of 60 studies [22] revealed
that, compared with TKA, UKA resulted in shorter
postoperative hospital stays, higher functional scores,
and lower postoperative mortality rates. However,
no significant difference was observed between the
two groups in terms of pain relief. Notably, the 5-year
revision rate was significantly higher in the UKA group
than in the TKA group. In a study analysing the high
revision rate of UKA, the predominant cause was
aseptic loosening, which constituted approximately
36% of cases [23]. The highest incidence of loosening
was observed on the tibial side [24]. UKA is also more
effective than high tibial osteotomy (HTO) is [25]. The
traditional mechanical alignment method requires
tibial osteotomy to be performed perpendicular to
the mechanical axis of the tibia [8]. This is a viable
approach for patients with a varus deformity of 2-3°,
but many patients present with varus deformities
exceeding 3° [9]. If mechanical alignment is pursued for
these patients without consideration of other factors,
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the result may be unsatisfactory, and early loosening
may occur. In light of these findings, some scholars
have upheld the principles of tibial kinematic alignment
[26], suggesting that UKA is, in many ways, the ultimate

operation for achieving kinematic alignment as the
express aim is to resurface the diseased side of the
joint and restore alignment to its pre-arthritic status,
joint line obliquity, and balance while maintaining
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the integrity of both cruciate ligaments [10]. Research
revealed that patients exhibiting kinematic alignment of
the fixed-bearing medial UKA prosthesis experienced
better postoperative recovery and prosthesis longevity
than those with kinematic alignment in the standard
osteotomy group [12]. Despite the absence of
substantial disparities in clinical outcomes between
fixed-bearing and mobile-bearing designs in medial
UKA [27], as evidenced by previous research, further
investigation is necessary to ascertain the applicability
of the aforementioned theory to mobile-bearing Medial
UKA prostheses.

The follow-up period was characterized by the absence
of significant complications, including infection, pros-
thesis failure, or prosthesis dislocation. In this study, we
performed personalized osteotomy and used the Oxford
prosthesis. Patients experienced more pain and symp-
tom relief, as well as better recovery, when we performed
personalized osteotomy. These observations were made
during the postoperative follow-up. The results of this
study indicate that kinematic alignment is equally achiev-
able for patients with mobile-bearing medial unicom-
partmental knee arthroplasty (UKA) prostheses. Micicoi
etal. [11] reported a modest improvement in clinical out-
comes when tibial implants were positioned in proxim-
ity to the preoperative tibial deformity rather than when
the Cartier angle was restored. This finding suggests that
more individualized tibial osteotomy may be advanta-
geous for patients whose knee valgus angles exceed
3°. However, they were not controlled against stand-
ard osteotomies, and the reliability and validity of the
results could be questioned; thus, our study fills this gap.
Plancher et al. [12] similarly reported the benefits of kine-
matic alignment at the 10-year follow-up. On the basis of
the results of our study and those of previous studies, we
believe that personalized osteotomy leading to kinematic
alignment effectively treated medial knee osteoarthritis.
This treatment is particularly effective in patients with
knee valgus>3°. In addition, the short- and long-term
follow-up results support this conclusion. The applicabil-
ity of kinesiological alignment theory to younger patients
warrants further investigation, as our study, in conjunc-
tion with prior research, has yet to incorporate these
demographic cohorts.

The shortcomings of this study include the following:

1. The relatively short follow-up period in this study,
with an average duration of 31 months, did not
permit a comparison of the impact of the two
alignment techniques on prosthesis longevity. Thus,
follow-up and analyses will continue to determine
whether the two alignment methods affect the
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longevity of the prosthesis and the incidence of
postoperative aseptic loosening.

2. The present study was conducted at a single centre,
which may limit the generalizability of the findings to
other centres or surgeons. To increase the generaliz-
ability of the results, we intend to expand the study to
multiple centres in the future.

3. This was a retrospective study with low level of evi-
dence. In the future, we intend to design and refine
prospective studies to facilitate a comparison of the
differences.

Conclusion

The results of this study suggest that the use of personal-
ized osteotomies to achieve kinematic alignment of the
tibial prosthesis has potential advantages over standard
osteotomies in the treatment of medial knee osteoarthritis.
These benefits include pain and symptom relief, restora-
tion of activity and motor function, and reduced prosthetic
awareness.

Author contribution

ZZ: Manuscript writing and data collection, WL: Data collection, BS:
Performer of surgery, SW: Post-operative rehabilitation of all patients. KS:
Supervision of the research process and revision of the manuscript.

Funding
There is no funding source.

Availability of data and materials
The datasets used during the current study are available from the correspond-
ing author on reasonable request.

Declarations

Ethics approval

This study was approved by the Ethics Committee of Yichang Central People’s
Hospital and performed in accordance with the Declaration of Helsinki
(2024-519-01).

Informed consent
Informed consent was obtained from all individual participants included in
the study.

Consent for publication
Written informed consent for publication was obtained from all participants.

Competing interests
The authors declare no competing interests.

Received: 23 December 2024 Accepted: 17 March 2025
Published online: 06 April 2025

References

1. Martel-Pelletier J, Barr AJ, Cicuttini FM, Conaghan PG, Cooper C, Goldring
MB, Goldring SR, Jones G, Teichtahl AJ, Pelletier JP. Osteoarthritis. Nat Rev
Dis Primers. 2016;2:16072.



Zhang et al. Journal of Orthopaedic Surgery and Research

20.

21

22.

23.

Johnson VL, Hunter DJ. The epidemiology of osteoarthritis. Best Pract Res
Clin Rheumatol. 2014;28(1):5-15.

Jang S, Lee K, Ju JH. Recent updates of diagnosis, pathophysiology, and
treatment on osteoarthritis of the Knee. Int J Mol Sci. 2021:22(5):2619.
Levy KH, Fusco PJ, Salazar-Restrepo SA, Mathew DM, Pandey R, Ahmed S,
Varghese KS, Rogando DO, Ahmed A, Ng MK. Unicompartmental knee
arthroplasty revised to total knee arthroplasty versus primary total knee
arthroplasty: a meta-analysis of matched studies. Knee. 2023;45:1-10.
Atik OS, Hangody LR, Turan S.Total versus unicompartmental knee
arthroplasty. Jt Dis Relat Surg. 2023;34(2):235-6.

Murray DW, Parkinson RW. Usage of unicompartmental knee arthroplasty.
Bone Joint J. 2018;100-B(4):432-5.

Giordano L, Maffulli N, Morenghi E, Quaglia A, Prospero E, Rosa F, Volpi P. A
BMI above 30 results in satisfying outcomes in patients undergoing fixed-
bearing lateral unicompartmental knee arthroplasty. Knee Surg Sports
Traumatol Arthrosc. 2023;31(3):1106-12.

Cartier P, Sanouiller JL, Grelsamer RP. Unicompartmental knee
arthroplasty surgery 10-year minimum follow-up period. J Arthroplasty.
1996;11(7):782-8.

Bellemans J, Colyn W, Vandenneucker H, Victor J. The Chitranjan Ranawat
award: is neutral mechanical alignment normal for all patients? The
concept of constitutional varus. Clin Orthop Relat Res. 2012;470(1):45-53.
McEwen P, Omar A, Hiranaka T. Unicompartmental knee arthroplasty:
what is the optimal alignment correction to achieve success? The role of
kinematic alignment. J isakos. 2024;9(6):100334.

. Micicoi L, Machado A, Ernat J, Schippers P, Bernard de Dompsure R,

Bronsard N, Gonzalez JF, Micicoi G. Restoration of preoperative tibial
alignment improves functional results after medial unicompartmental
knee arthroplasty. Knee Surg Sports Traumatol Arthrosc.
2023;31(11):5171-9.

Plancher KD, Brite JE, Briggs KK, Petterson SC. Pre-Arthritic/Kinematic
alignment in fixed-bearing medial Unicompartmental knee arthroplasty
results in return to activity at mean 10-Year follow-up. J Bone Joint Surg
Am. 2022;104(12):1081-9.

Brunner J, Jérgens M, Weigert M, Kimpel H, Degen N, Fuermetz J.
Significant changes in lower limb alignment due to flexion and rotation-a
systematic 3D simulation of radiographic measurements. Knee Surg
Sports Traumatol Arthrosc. 2023;31(4):1483-90.

MacDessi SJ, Griffiths-Jones W, Harris 1A, Bellemans J, Chen DB. The
arithmetic HKA (@HKA) predicts the constitutional alignment of the
arthritic knee compared to the normal contralateral knee: a matched-
pairs radiographic study. Bone Jt Open. 2020;1(7):339-45.

MacDessi SJ, Griffiths-Jones W, Harris IA, Bellemans J, Chen DB. Coronal
plane alignment of the Knee (CPAK) classification. Bone Joint J.
2021;103-B(2):329-37.

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee injury and
osteoarthritis outcome score (KOOS)-development of a self-administered
outcome measure. J Orthop Sports Phys Ther. 1998,28(2):88-96.

Sorfova M, Riha M, Cleather DJ, Kubovy P. Patellofemoral pain

syndrome assessed by Lysholm score, radiological and biorheometric
measurements. Knee. 2023;44:100-9.

Behrend H, Giesinger K, Giesinger JM, Kuster MS. The "forgotten joint”

as the ultimate goal in joint arthroplasty: validation of a new patient-
reported outcome measure. J Arthroplasty. 2012,27(3):430-436.e431.
Hiranaka T, Tanaka T, Fujishiro T, Okimura K, Shigemoto R, Araki S, Okada R,
Nako R, Okamoto K. A Novel technique for Varus Tibial cutting for oxford
Unicompartmental knee arthroplasty. Clin Orthop Surg. 2020;12(4):554~7.
Hunter DJ, Bierma-Zeinstra S. Osteoarthritis. Lancet.
2019;393(10182):1745-59.

Li D, Li S, Chen Q, Xie X. The prevalence of symptomatic knee
osteoarthritis in relation to age, sex, area, region, and body mass index

in China: a systematic review and Meta-Analysis. Front Med (Lausanne).
2020;7:304.

Wilson HA, Middleton R, Abram SGF, Smith S, Alvand A, Jackson WF,
Bottomley N, Hopewell S, Price AJ. Patient relevant outcomes of
unicompartmental versus total knee replacement: systematic review and
meta-analysis. BMJ. 2019;364:1352.

van der List JP, Zuiderbaan HA, Pearle AD. Why do medial
Unicompartmental knee arthroplasties fail today? J Arthroplasty.
2016;31(5):1016-21.

(2025) 20:344

N

25.

26.

27.

4.

Page 8 of 8

Barrett MC, Wilkinson FO, Blom AW, Whitehouse MR, Kunutsor SK.
Incidence, temporal trends and potential risk factors for aseptic loosening
following primary unicompartmental knee arthroplasty: a meta-analysis
of 96,294 knees. Knee. 2021;31:28-38.

Migliorini F, Driessen A, Oliva F, Maffulli GD, Tingart M, Maffulli N. Better
outcomes and reduced failures for arthroplasty over osteotomy for
advanced compartmental knee osteoarthritis in patients older than 50
years. J Orthop Surg Res. 2020;15(1):545.

Riviere C, Harman C, Leong A, Cobb J, Maillot C. Kinematic alignment
technique for medial OXFORD UKA: An in-silico study. Orthop Traumatol
Surg Res. 2019;105(1):63-70.

Migliorini F, Maffulli N, Cuozzo F, Elsner K, Hildebrand F, Eschweiler J,
Driessen A. Mobile bearing versus fixed bearing for Unicompartmental
arthroplasty in monocompartmental osteoarthritis of the knee: a meta-
analysis. J Clin Med. 2022;11(10):2837.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	A controlled study of personalized versus standard osteotomy in medial unicompartmental knee osteoarthritis
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Inclusion and exclusion criteria
	Clinical data
	Arithmetic hip–knee–ankle
	Knee range of motion
	Knee injury and osteoarthritis outcome scores
	Lysholm score scale
	Forgotten joint score

	Statistical analysis

	Surgical techniques
	Results
	Discussion
	Conclusion
	References


