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Background To investigate the outcome and prognosis after Unicondylar knee arthroplasty (UKA) in patients with
medial compartment arthritis of the knee combined with anterior cruciate ligament(ACL) dysfunction.

Methods A total of 122 patients diagnosed with knee osteoarthritis and treated with medial mobile platform
unicondylar replacement at our center from January 2019 to December 2021 were retrospectively included in

the study, and were divided into two groups according to ACL function, namely the normal ACL function group
(ACLF) and the poor ACL function (N-ACLF) group. The postoperative results and prognosis of the two groups were

Results This study included 122 patients who underwent UKA surgery. There were no statistical differences in
preoperative and postoperative posterior tibial tilt angle, knee mobility, KOOS, and prognosis between the two

Conclusion For medial compartment arthritis of the knee combined with ACL malfunction, surgery resulted in pain
relief, improved quality of life and a good prognosis for such patients. It is hoped that clinicians will perform UKA in
patients with ACL dysfunction after a comprehensive evaluation to improve their quality of life.

Introduction

Unicondylar knee arthroplasty (UKA) is a bone-pre-
serving and ligament-preserving procedure that reli-
ably restores normal knee kinematics and function in
arthritic joints limited to the medial or lateral side of the
knee [1].The UKA technique was introduced in clinical

*Correspondence:

Xiaoguang Yu

13703212070@163.com

'Department of Orthopedic Surgery, The First Hospital of Hebei Medical
University, Shijiazhuang, China

K BMC

practice in the late 1960s and 1970s, the first of which
was the St Georg Sled prosthesis designed by Buchholz,
which was 1969 when it was first used. Clinical studies
on these prostheses showed excellent results, and Engel-
brecht et al. found that 85% of the 226 implanted pros-
theses were pain-free [2].MacKinnon later found good
improvement in knee function in 79% of patients [3]. The
Oxford unicondylar replacement system, designed and
developed by Professor John Goodfellow and Profes-
sor John O’Connor of the University of Oxford and the
Royal College of Surgeons, was first used clinically in the
United Kingdom in 1976 [4]. The history of decades of
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clinical use has amply demonstrated its excellent reliabil-
ity. Its 10-year prosthesis survival rate of 94% and 20-year
follow-up results of 91% were reported in the UK. The
Oxford unicondylar replacement was the first movable
platform knee unicondylar replacement system approved
by the US FDA. The Oxford UKA heralded the greatest
advancement in modern UKA.

Anterior cruciate ligament (ACL) injuries of the knee
are a common clinical condition, with Johnson DL et al
[5] reporting an annual incidence of over 250,000 ACL
tears. Arthroscopic ACL reconstruction is a better way
to treat simple ACL injuries, and patients can achieve
faster and better functional recovery. However, osteoar-
thritis (OA) of the knee combined with ACL deficiency
is more common clinically, and the interrelationship
between the two and the mechanism of their occurrence
has been more controversial. There are two main views,
namely primary knee OA secondary to ACL injury and
primary ACL injury secondary to knee OA. This study
focuses on the former, in which the ACL is generally
intact at the early stage of the lesion and is dominated by
wear of the anterior medial cartilage of the tibial plateau
[6]. As degeneration increases, the ACL is subjected to
wear and tear of the surrounding bones and secondary
rupture occurs, while wear and tear of the tibial plateau
progresses further posteriorly with the combination of
medial collateral ligament contracture and lateral com-
partment OA.

The primary role of the ACL is to limit excessive move-
ment of the tibia anteriorly to maintain the knee within
its normal range of motion. ACL injury alone increases
the risk of developing OA tenfold [7]. Goodfellow found
a 21.4% revision rate for Oxford UKA over two years in
ACL-deficient knees [8]. However, in contrast, Boisson-
neault et al. showed no difference in prognosis between
ACL-intact and ACL-deficient knees at 5 years after
UKA, with a posterior tibial slope of 4.7° preoperatively
and 2.5° postoperatively in the ACL-deficient group [9].
There is no consensus on the treatment for such patients.
Data from studies of such patients in China are scarce.
Therefore, this study investigated the outcome and prog-
nosis after UKA in patients with medial compartment
arthritis of the knee combined with anterior cruciate lig-
ament dysfunction (synovial damage, longitudinal splits,
friable and fragmented) to provide some theoretical basis
for the treatment of this condition with UKA.

Materials and methods

Patient selection

Total of 122 patients diagnosed with knee osteoarthri-
tis and treated with medial mobile platform unicondy-
lar arthroplasty performed at our center from January
2019 to December 2021 were included in this retrospec-
tive study, and were divided into two groups according
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to ACL function, namely the normal ACL function
group (ACLF) and the ACL dysfunction (N-ACLF)
group(synovial damage, longitudinal splits, friable and
fragmented). Inclusion criteria: (a) patients with medial
knee OA who met the indications for UKA [10]; (b)
application of Oxford artificial unicondylar joint replace-
ment prosthesis for medial UKA, and for patients in the
ACL dysfunction group, UKA was performed along with
cleaning of the bone fragments affecting the trajectory.
Exclusion criteria: (a) ACL status was not recorded; (b)
Fixed flexion deformity angle less than 15° (c) follow-
up period was less than 24 months. All patients under-
went routine preoperative the full length weight-bearing
position x-ray, lateral x ray, axial x ray of the knee joint,
Varus and valgus stress radiographs and underwent knee
joint CT and MRI examination. The studies involving
human participants were reviewed and approved by Eth-
ics Committee of The First Hospital of Hebei Medical
University(Z2021-003-1).

ACL functional assessment

During the procedure, the surgeon assesses the function
of the ACL by visual inspection and by pulling on the
ACL with a tendon hook. The ACL is then categorized as
functioning and dysfunctioning (including: synovial dam-
age, longitudinal fracture, fragility or fragmentation). The
reasons for using the ACL assessment method are as fol-
lows: in knee osteoarthritis, changes in the size of tibial
erosion or the presence of visually visible bone deformi-
ties, bone redundancy, and soft tissue contractures make
it very difficult to accurately assess the functionality of
the ACL by routine clinical examination. In addition,
the presence of intercondylar notch bone redundancy
can obscure the imaging of ACL on MRI. Therefore, the
degree of ACL injury was evaluated using the anterior
drawer test under preoperative anesthesia and the use of
tendon probing hooks to pull the ACL during surgery in
this study.

Clinical evaluation

General clinical data including gender, age, BMI, and
duration of disease were collected from the enrolled
patients and followed up preoperatively and postopera-
tively. The follow-up included: measurement of posterior
tibial slope (PTS) (Fig. 1), knee range of motion in exten-
sion and flexion, knee injury and osteoarthritis outcome
score (KOOS) [11]; the presence of complications such as
prosthesis loosening, infection, wear and tear, and dislo-
cation were assessed.

Statistical analysis

Data were expressed as meanztstandard deviation (SD).
Two-group comparisons were performed using the
independent samples ¢-test. P<0.05 was considered
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(A) (B)

Fig. 1 Measurement of the posterior tibial slope. Line A is the anatomical axis of the proximal tibial shaft, line B is the tangent of the tibial plateau, and
Line Ciis the vertical line of Line A. Angle alpha is the posterior tibial slope. (A) Representative diagram of less femoropolar involvement; (B) Representa-
tive diagram of more femoropolar involvement

ACLF

Fig. 2 Representative imaging data of ACLF and n-ACLF groups

statistically significant. Statistical analyses were per- Results

formed using SPSS version 20.0 software (Chicago, IL, General information of patients

USA). GraphPad Prism 6.0 software was used for graph-  The study included 122 patients who underwent UKA,

ing the results. representative imaging data for both groups are shown in
Fig. 2. The mean age, gender, BMI and duration of disease
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Table 1 Demographic data

ACLF group N-ACLF group Pvalue
(n=70) (n=52)
Agely) 62.0+54 64.1+4.8 0.054
Gender(M/F) 18/42 15/45 0.398
BMi(kg/m?) 268+4.1 273+37 0478
Course of disease(y) 84+2.1 9.1+£18 0.197

Table 2 Comparison of posterior tibial slope and knee flexion
range of motion

ACLFgroup  Pvalue N-ACLFgroup P
(n=70) (n=52) value
Posterior tibial
slope, °
Preoperative 53+35 — 7.2+29* 0.021
Postoperative 51424 0387 54+26" 0.015
Flexion, °
Preoperative 1154+23.1 — 1195+174 0.650
Postoperative 130.2+18.5% 0.025 1326+157" 0.029

*P<0.05 vs. ACLF group, *P<0.05 vs. preoperative

were not statistically different between the two groups
(P>0.05) (Table 1). In addition, 27 cases in the N-ACLF
group had combined synovial damage, 19 cases had com-
bined longitudinal splits, and 6 cases had partial or near-
complete ACL tears.

Posterior tibial slope and knee flexion range of motion
Within-group comparisons showed that the posterior
tibial slope was significantly reduced in the N-ACLF
group compared with that before surgery (2<0.05), while
knee flexion range of motion was significantly improved
in the ACLF and N-ACLF groups compared with that
before surgery (P<0.05). There was no statistical differ-
ence between the two groups in the preoperative and
postoperative posterior tibial slope and knee flexion
range of motion (P>0.05) (Table 2).
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KOOS scores

The KOOS Pain, KOOS Symptom, KOOS Activities of
Daily Living, KOOS Sport and KOOS Quality of Life
scores of patients in the ACLF and N-ACLF groups
increased compared with the preoperative period, and
all scores except KOOS Symptom were significantly
(P<0.05). There was no statistical difference between the
ACLF and N-ACLF groups(Table 3).

#P<0.05 vs. preoperative.

Prognosis

During the two-year follow-up, none of the ACLF and
N-ACLF groups required revision, and no complications
such as prosthesis loosening, malposition, dislocation, or
infection, fat embolism, or deep vein thrombosis were
observed. All patients had good postoperative knee func-
tion and improved quality of life.

Discussion

The primary function of the ACL is to prevent anterior
dislocation of the tibial plateau and, to a lesser extent,
to improve stability during rotation of the tibial plateau.
The pathological classification of the ACL is mainly nor-
mal, with synovial damage, longitudinal splitting, frag-
mentation, and loss, and the extent of ACL damage is
assessed by intraoperative visual observation while pull-
ing the ACL with a tendon probe hook. The main reason
for this approach is that the tibia is worn and deformed
in patients with osteoarthritis of the knee, and the bone
fragments and soft tissue contractures make it difficult to
accurately assess the integrity of the ACL by traditional
clinical physical examination methods. In addition, the
bone fragments in the intercondylar fossa obstruct the
normal image of the ACL in MR, thus affecting the accu-
racy of MRI in diagnosing ACL injury [12].

Table 3 Comparison of knee injury and osteoarthritis outcomes score

Preoperative assessment

6-months assessment

ACLF group N- ACLF group ACLFgroup  Pvalue N-ACLFgroup  Pvalue
(n=70) (n=52) (n=70) (n=52)
KOQOS Pain 593+124 61.2+14.1 80.4+13.3* 0.035 822+16.1% 0012
KOOS Symptom 60.5+14.3 58.7+15.2 638+124 0.542 62.3+13.1 0.117
KOOS Activities of Daily Living ~ 61.5+163 60.7+14.2 765+16.3" 0.023 79.6+19.4" 0018
KOOS Sport 4054123 389+15.1 554+16.2" 0013 59.7+14.8* 0.002
KOOS Quality of Life 453+10.2 4164153 736+21.3" 0.041 773+184" 0.026
1-year Assessment 2-years Assessment
ACLFgroup  Pvalue N-ACLFgroup  Pvalue ACLFgroup  Pvalue  N-ACLFgroup  Pvalue
(n=70) (n=52) (n=70) (n=52)
KOQS Pain 86.6+16.2¢ 0.047 87.1+153* 0.021 89.9+ 136" 0.029 903+17.2* 0.017
KOOS Symptom 658+17.2% 0.016 67.3+185% 0.039 68.7+£153% 0.046 702+ 164 0.025
KOOS Activities of Daily Living 784+ 153" 0.024 789+184" 0013 795+17.2* 0.032 80.1+16.5" 0.029
KOQOS Sport 62.2+156% 0.044 63.6+13.9% 0.011 63.1+174% 0.012 66.3+12.8* 0.037
KOOS Quality of Life 756+19.8" 0.032 783+235" 0018 794+23.1* 0.041 80.3+264" 0.015
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Anteromedial osteoarthritis of the ACL-injured knee is
a contraindication to unicondylar arthroplasty primarily
because ACL deficiency predisposes to aseptic loosening
of the tibial prosthesis after unicondylar replacement and
accelerated eccentric wear of the spacer, thereby increas-
ing the failure rate. In addition, without the protective
effect of the ACL, wear of the tibial plateau extends pos-
teriorly, causing posterior medial osteoarthritis, creating
a fixed inversion deformity and accelerating the degen-
eration of the lateral intertrochanteric compartment [13].

Treatment of medial compartment OA combined
with ACL defects in the knee is complex and contro-
versial. The posterior tibial slope is important in uni-
condylar replacements for anteromedial osteoarthritis
of the knee with ACL injury. Many studies have shown
that maintaining proper tension in the medial collateral
ligament is essential to ensure a good surgical outcome.
Changing the tibial slope angle controls the appropriate
tension of the medial collateral ligament; increasing the
tilt angle decreases the tension of the medial collateral
ligament and decreasing the slope increases the tension
of the medial collateral ligament. Unicondylar replace-
ment with fixed spacers requires a very small posterior
tibial slope, which should be<7° [14]. Hernigou et al [15]
showed that the revision rate of unicondylar replacement
was not related to ACL injury, but rather to the posterior
tilt angle of the tibial prosthesis. For every 10° increase
in the posterior tibial slope, the tibial plateau will be dis-
placed anteriorly by 6 mm during unicondylar stance,
so it is recommended that the posterior tibial prosthesis
should be <7°. Jin C et al. [13] concluded that removal of
the bone fragments causing intercondylar impingement
is necessary to ensure good knee mobility after unicondy-
lar arthroplasty, as is preservation of all ACL remnants to
prevent postoperative instability.

Adaptive changes in the knee capsule are a common
manifestation of chronic OA and usually include the
appearance of contractures, bone fragments and scar
tissue, the above tissues providing some stability to the
knee joint in the absence of ACL. Marshall et al. found
that in the absence of ACL, increased OA and thickening
of the capsule, bone fragments developed along the bor-
der of the femoral condyle and as the capsule thickness
increased, knee instability in the anterior-posterior plane
decreased [16]. In the article by Brage et al. describ-
ing the loss of anterior-posterior laxity in the knee joint
with unicompartmental OA, they hypothesized that the
resulting bone flab production and soft tissue contrac-
ture may be a compensatory mechanism and lead to a
decrease in laxity [17].

However some authors have questioned the need for
an intact ACL when performing medial UKA. Engh et al.
reported a survival rate of 94% at 6 years for ACL-defi-
cient, fixed-bearing UKA and 93% for fixed-bearing UKA

Page 5 of 6

in knees with an intact ACL [18]. Tinius et al. reported
interim follow-up results in 27 cases based on a previous
study, with a follow-up time of 53 months, remained free
of any complications and functioned well [19]. One of
the most common complications in UKA with a mobile
bearing is polymorphic location. Fixed bearing can avoid
this complication. Previous studies have shown that fixed
bearing can be used for patients with ACL defects and
have a good prognosis, but the prerequisite for choosing
a fixed platform is rotational stability, and the wear rate
of fixed bearing is higher under the same material condi-
tions [20, 21]. Although the follow-up time in the present
study was only 2 years, the results of the present study
were consistent with the above, i.e., there was no signifi-
cant difference in tibial anterior displacement, range of
motion, KOOS and prognosis of the knee after unicon-
dylar replacement for ACL injury compared to the knee
with good ACL function after reduction of the posterior
tibial tilt angle.

The limitations of this study are the small number of
patients and the short follow-up period. medial UKA of
the ACL-deficient knee is a technically demanding pro-
cedure with a high learning curve. Therefore, caution
should be exercised when performing this procedure,
and technical errors such as failure to remove bone frag-
ments, overfilling the joint, and causing collateral liga-
ment imbalance should be avoided in this type of surgery.

Conclusion

This is a study evaluating the outcomes of non-robotic,
mobile bearing UKA. In ACL dysfunctional knees, the
procedure resulted in pain relief, improved quality of
life, and a favorable prognosis for such patients. The out-
comes in the ACL dysfunctional group were not signifi-
cantly different in all outcomes compared with UKA in
ACL intact knees. We therefore hope that UKA will be
performed in patients with ACL dysfunction after a com-
prehensive evaluation by clinicians to improve their qual-
ity of life.
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