
O R I G I N A L  R E S E A R C H

Postoperative Functional Mobility and Quality of 
Life in Patients with Anteromedial Osteoarthritis 
of the Knee Treated with MB-UKA versus TKA
Shu-Ming Li, Bo-Ran Liang, Kai Xiao, Chong-Yi Fan, Dan Li, Fei-Fei Han, Jing Chen

Department of Orthopaedic, Aerospace Center Hospital, Beijing, 100049, People’s Republic of China

Correspondence: Jing Chen, Department of Orthopaedic, Aerospace Center Hospital, No. 15 Yuquan Road, Haidian District, Beijing, 100049, 
People’s Republic of China, Email chenjing724222a@126.com

Background: Knee osteoarthritis (OA), a common degenerative joint disease. Anteromedial osteoarthritis (AMOA) specifically 
targets the knee’s medial compartment. We compared total knee arthroplasty (TKA) and mobile-bearing unicompartmental knee 
arthroplasty (MB-UKA) regarding postoperative functional mobility and quality of life in patients with AMOA.
Methods: A retrospective comparative analysis was conducted on 193 AMOA patients who received TKA (n=101) or MB-UKA 
(n=92) treatment between January 2020 and December 2024. Patient outcomes were evaluated two years postoperatively using range 
of motion (ROM), visual analog scale (VAS) for pain, the simplified Chinese version of the Forgotten Joint Score (SC-FJS), Hospital 
for Special Surgery (HSS) Knee Score, Oxford Knee Score (OKS), Knee Injury and Osteoarthritis Outcome Score (KOOS), and SF-36 
quality of life questionnaire.
Results: MB-UKA demonstrated superior functional outcomes. MB-UKA showed significantly greater improvement in ROM 
(124.44° vs 121.94°, P<0.001) and SC-FJS scores (90.52 vs 89.25, P=0.002) at two years. Mechanical axis alignment was also 
significantly better in the MB-UKA group (178.65° ± 0.35° vs 178.53° ± 0.41°, P=0.025). Functional mobility was enhanced with MB- 
UKA, as indicated by higher HSS (P=0.003), OKS (P=0.002), and KOOS (P=0.002) scores. MB-UKA patients reported better 
physical functioning (PF score: 68.98 vs 66.52, P=0.008) and vitality (VT score: 81.14 vs 78.96, P=0.009) on the SF-36.
Conclusion: MB-UKA offers enhanced functional mobility and quality of life compared to TKA for patients with AMOA, while 
maintaining a comparable safety profile. MB-UKA should be considered a favorable surgical option for appropriately selected patients 
seeking optimized functional recovery.
Keywords: anteromedial osteoarthritis, total knee arthroplasty, unicompartmental knee arthroplasty, functional outcomes, quality of life

Introduction
Osteoarthritis (OA) of the knee is a prevalent degenerative joint disease characterized by the deterioration of articular 
cartilage, subchondral bone remodeling, and inflammation of synovial membranes.1,2 Affecting millions worldwide, knee 
OA leads to pain, reduced joint function, and impaired quality of life, posing a significant burden on healthcare 
systems.3,4 Beyond biomechanical factors, systemic metabolic conditions are recognized contributors to OA pathogen
esis. Hyperglycemia, for instance, has been linked to accelerated joint degeneration through the promotion of advanced 
glycation end-products and oxidative stress.5 Similarly, dysregulated inflammation and oxidative pathways are implicated 
in bone and cartilage homeostasis, affecting tissue repair and resilience.6 Among the various subtypes, anteromedial OA 
(AMOA) specifically affects the medial compartment of the knee, sparing the lateral compartment and posterior aspects, 
which often remains functionally intact.7 Managing such focal OA presents unique challenges and opportunities in 
surgical intervention, particularly when considering total knee arthroplasty (TKA) and unicompartmental knee arthro
plasty (UKA), including both mobile-bearing (MB-UKA) and fixed-bearing (FB-UKA) as treatment modalities.
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TKA has long been a gold standard for addressing end-stage OA of the knee, offering comprehensive joint 
resurfacing and pain relief by replacing all three compartments with prosthetic components.8 Despite its efficacy, TKA 
is associated with certain drawbacks, including substantial bone and soft tissue disruption, loss of physiological joint 
kinematics, and extended recovery periods.9 Furthermore, the procedure also entails risks of complications such as 
stiffness, instability, and component wear over time, which can impact postoperative functionality and quality of life.10

In response to the limitations of TKA, UKA emerges as a less invasive surgical option designed to treat isolated 
compartmental OA by replacing only the affected medial compartment while preserving the rest of the knee’s natural 
components, including the anterior and posterior cruciate ligaments.11 This preservation allows for more physiological 
knee function and proprioceptive feedback, promoting superior joint kinematics and potentially facilitating faster 
rehabilitation and return to activity.

Notably, MB-UKA offers additional advantages over both TKA and FB-UKA due to its mobile-bearing design, which 
allows for greater congruency between the femoral and tibial components, thereby reducing contact stresses and 
improving load distribution across the joint. These features contribute to better long-term outcomes and potentially 
lower rates of revision surgery compared to TKA and FB-UKA.12–14 Compared to TKA, UKA results in reduced 
complications, although it requires precise surgical technique and patient selection. Given the risks associated with over- 
correction of deformities, which is a much more significant issue than under-correction, and potential component 
misalignment, failure can occur if not expertly performed.15

Although both TKA and MB-UKA aim to alleviate symptoms and improve quality of life for patients with AMOA, 
they represent differing philosophies of surgical intervention. The comprehensive nature of TKA, with its established 
track record for durable pain relief, contrasts with the joint-preserving aims of MB-UKA, which prioritize maintaining 
natural knee mechanics. Comparing these approaches necessitates a thorough examination of their respective impacts on 
functional mobility and quality of life outcomes—a paramount consideration in guiding clinical decisions.

Functional mobility post-surgery encompasses various dimensions of patient capability, including knee range of 
motion (ROM), pain levels, and stability during movement.16 These parameters were crucial for determining the success 
of knee arthroplasty, as superior functional outcomes directly correlate to better patient satisfaction and overall life 
quality. Similarly, quality of life measures, encompassing both physical and psychological states, were essential proxies 
for evaluating the broader impacts of surgical interventions on patient well-being. Instruments such as the Hospital for 
Special Surgery (HSS) Knee Score, Oxford Knee Score (OKS), and Knee Injury and OA Outcome Score (KOOS) 
provide comprehensive assessments of these domains, facilitating direct comparisons between treatment modalities.

While there is a substantial body of research comparing TKA and various types of UKA, the specific focus on 
mobile-bearing MB-UKA for AMOA remains critical. Despite extensive research in this area, direct comparisons 
focusing specifically on functional mobility and quality of life between MB-UKA and TKA for AMOA remain valuable. 
Therefore, this retrospective comparative study aimed to directly evaluate and compare postoperative functional mobility 
and patient-reported quality of life in patients with AMOA undergoing either MB-UKA or TKA.

Materials and Methods
Participants Selection
We included 193 patients who underwent knee joint AMOA surgery at the Aerospace Center Hospital between 
January 2020 and December 2024 in the study analysis. These patients were categorized into two groups based on the 
surgical procedure they received. The first group, consisting of 101 patients, underwent TKA and was labeled as the TKA 
group. The second group, comprising 92 patients, underwent MB-UKA and was defined as the MB-UKA group. All 
participants completed a follow-up period of two years. The study protocol was approved by our Institutional Review 
Board and Ethics Committee (No. 2019(133)) and abided by the ethical guidelines of the Declaration of Helsinki. All 
patients gave informed consent and signed an informed consent form.
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Inclusion and Exclusion Criteria
Patients were eligible for inclusion if they met the diagnostic criteria for AMOA of the knee17 and had undergone either 
MB-UKA or TKA on a single knee. Eligible participants were required to be at least 18 years old, possess a complete 
lateral intercompartment gap, and have an intact anterior cruciate ligament. Additionally, they needed to present with 
a flexion contracture of less than 15°, knee mobility of 90° or greater, and a varus deformity of less than 15°. Only those 
with an American Society of Anesthesiologists (ASA) physical status classification of III or lower, who completed a two 
years follow-up, and had comprehensive medical records and follow-up data were included in the study.

Exclusion criteria included valgus deformity, a history of rheumatoid arthritis, previous knee infections or osteomye
litis, prior significant knee surgeries (excluding arthroscopy), and personal histories of trauma, tumors, skeletal condi
tions, or neuromuscular disorders that might influence clinical outcomes. Patients who had undergone minor procedures 
such as arthroscopic meniscectomy, debridement, or cartilage repair were not excluded unless these procedures resulted 
in complications or significant structural changes affecting the current surgery.

Surgical Methods
Patient Selection Criteria for TKA and MB-UKA
The criteria for selecting patients for TKA included the presence of advanced osteoarthritis affecting multiple compartments of 
the knee, failure of conservative treatments such as physical therapy, nonsteroidal anti-inflammatory drugs (NSAIDs), and 
intra-articular corticosteroid injections, and radiographic evidence of severe joint space narrowing and osteophyte formation 
in more than one compartment. Additionally, patients experiencing persistent pain, stiffness, and functional limitations that 
significantly impacted their quality of life were considered. Patients with contraindications to total knee replacement surgery, 
such as active infection or severe cardiovascular disease, were excluded from the TKA group.

For MB-UKA, the selection criteria were more specific. Patients eligible for MB-UKA had isolated AMOA confined to 
the medial compartment of the knee with minimal involvement of other compartments. An intact anterior cruciate ligament 
(ACL) was confirmed through clinical examination and magnetic resonance imaging (MRI). Patients with normal 
alignment or mild varus deformity (<10°) correctable by soft tissue release were considered suitable candidates. A ROM 
greater than 90° and less than 15° of fixed flexion deformity were also required. Exclusion criteria included inflammatory 
arthritis or significant patellofemoral joint involvement. Patients who preferred a less invasive surgical option with 
potentially faster recovery and better postoperative function compared to TKA were also considered for MB-UKA.

Surgical Procedure
Under general anesthesia or intrathecal anesthesia, patients were positioned supine with a tourniquet applied to the thigh. 
The leg was stabilized in a lower limb brace, maintaining 30° of hip flexion and slight abduction, allowing the calf to 
hang naturally. The surgical incision was made using a medial parapatellar approach, starting from the superior medial 
border of the patella, extending distally 3 cm below the joint line, and terminating at the medial border of the tibial 
tuberosity, followed by a medial para-articular capsular incision on the knee. Joint movement and stability were assessed 
using a trial prosthesis, after which the appropriate implant was selected and affixed with bone cement. For the TKA 
group, the procedure was conducted using the Advance knee prosthesis (Wright, USA). For the MB-UKA group, the 
third-generation Oxford UKA prosthesis (Zimmer Biomet, Warsaw, IN, USA) was used. All surgeries were performed by 
experienced orthopedic surgeons specializing in knee arthroplasty. These surgeons were each having performed over 100 
knee arthroplasty procedures annually. This ensured a consistent level of surgical expertise and minimized variability in 
surgical outcomes.

Data Collection
Patient data, encompassing demographic characteristics, baseline disease attributes, intra-operative details, postoperative 
recovery outcomes, functional mobility, quality of life, and complications, were collected via the medical record system.

The Kellgren-Lawrence classification18 was employed to categorize the severity of AMOA of the knee: Grade 0 
indicates no signs of OA; Grade I suggests possible joint space narrowing and potential osteophyte formation; Grade II 
confirms osteophyte formation with potential joint space narrowing; Grade III shows definite joint space narrowing, 
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moderate osteophyte formation, some sclerosis, and possible bone end deformity; Grade IV was characterized by large 
osteophyte formation, severe joint space narrowing, marked sclerosis, and definite bone end deformity.

Furthermore, the American Society of Anesthesiologists (ASA) classification was used to evaluate the preoperative 
overall health status of patients. The ASA classification ranges from ASA I (class 1), representing healthy individuals 
without significant systemic disease, to ASA VI (class 6), which applies to brain-dead patients intended for organ 
retrieval procedures. Higher ASA scores indicate more severe health conditions. The ASA classification demonstrated 
moderate inter-rater reliability, with a kappa (κ) value of 0.61.19

Assessment of Surgical Efficacy and Postoperative Recovery Outcomes
Postoperative recovery was evaluated using the Visual Analog Scale (VAS) and the simplified Chinese version of the 
Forgotten Joint Score (SC-FJS). The VAS was utilized to measure patients’ postoperative pain levels, where patients 
indicated their pain intensity by marking a point on a hidden side of a ruler. Physicians then determined the pain score 
based on the patient’s mark. The VAS rating ranges from 0 to 10: 0 indicates no pain and no impact on sleep; a score of 3 
or less denotes mild pain not disturbing sleep; scores between 4 and 6 indicate moderate pain that affects sleep; and 
scores between 7 and 10 represent severe pain leading to insomnia or painful awakenings.20

The SC-FJS was a disease-specific questionnaire designed to evaluate how easily patients can forget their artificial 
joint during daily activities. This 12-item survey utilizes a response scale ranging from “never” to “almost never”, 
“seldom”, “sometimes”, “mostly”, and “not relevant to me”, corresponding to scores from 4 to 0 points, with missing 
values documented separately. The total score was calculated by averaging the responses to all answered questions and 
then multiplying by 25 to convert it to a percentage scale of 0–100 points. Higher scores indicate a better outcome, 
reflecting a greater degree of “forgetting” the joint and reduced awareness of its presence.21

Assessment of Functional Mobility
Patient functional mobility was assessed using the HSS Knee Score, the OKS, and the KOOS. The HSS Knee Score22 

evaluates knee joint function by assessing pain, mobility, muscle strength, deformity, stability, and other relevant factors. 
Scores were classified into categories: 85–100 for excellent performance, 70–84 for good performance, 60–69 for fair 
performance, and below 60 for poor outcomes.23

The OKS consists of 12 items divided into two subscales that evaluate pain perception and function, with each item 
offering five Likert-scale responses from 0 (worst) to 4 (best). The total OKS score ranges from 0 (worst outcome) to 48 
(best outcome).24

The KOOS was a 42-item assessment that evaluates knee-related clinical symptoms and function across five domains: 
pain, symptoms, activities of daily living (ADL), sport and recreation function, and knee-related quality of life. Each 
domain uses a five-point Likert scale from 0 (least severe) to 4 (most severe). Scores were normalized from 0 to 100, 
where 100 indicates no symptoms or functional limitations and 0 indicates extreme symptoms and significant impair
ment. Higher KOOS scores indicate better patient outcomes and functionality.25

Assessment of Quality of Life
The quality of life two years after treatment was assessed using the SF-36 questionnaire. This instrument evaluates eight 
domains: Physical Functioning (PF), Role Limitations due to Physical Health (RP), Bodily Pain (BP), General Health 
Perceptions (GH), Vitality (VT), Social Functioning (SF), Role Limitations due to Emotional Problems (RE), and Mental 
Health (MH). Each domain was scored on a scale from 0 to 100, with higher scores indicating a better quality of life.26

Statistical Analysis
The sample size was determined using G*Power (version 3.1.9.7), setting a power (1-β) of 0.95, an effect size of 0.5, and 
a two-tailed significance level (ɑ) of 0.05. It was calculated that at least 88 patients were needed in each group. Statistical 
analysis was conducted using SPSS 29.0 (SPSS Inc., Chicago, IL, USA). Categorical data were expressed as [n (%)] and chi- 
square tests or Fisher’s exact tests were performed. Continuous variables were assessed for normal distribution using the 
Shapiro–Wilk test. Normally distributed continuous data were presented as (X±s). A P value of < 0.05 was considered 
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statistically significant. For between-group comparisons of continuous variables, the mean difference along with its 95% 
confidence interval (CI) was calculated. Additionally, to quantify the magnitude of significant differences, effect sizes 
(Cohen’s *d*) were computed, with 0.2, 0.5, and 0.8 representing small, medium, and large effects, respectively.

Results
Demographic Characteristics
When comparing demographic characteristics between the TKA group (n=101) and the MB-UKA group (n=92), no 
significant differences were found in age, BMI, gender, smoking history, drinking history, hypertension, diabetes, 
educational level, or marital status (all P>0.05) (Table 1). Overall, the baseline demographic characteristics were 
homogeneous between the two groups, ensuring that subsequent comparisons of outcomes were not confounded by 
these factors.

The distribution of pre-operative Kellgren-Lawrence classifications was comparable, with 36.63% of TKA patients 
and 38.04% of MB-UKA patients classified as grade III, and 63.37% and 61.96% classified as grade IV, respectively 
(χ2=0.041, P=0.840) (Table 2). The surgical site, whether left or right, was similarly non-significant, with 48.51% of 
surgeries performed on the left knee in the TKA group and 51.09% in the MB-UKA group (χ2=0.127, P=0.721). The 
ASA grade distribution across both groups also showed no significant variance, with grades 1, 2, and 3 distributed as 
follows: TKA group had 16.83%, 65.35%, and 17.82%, while the MB-UKA group had 15.22%, 72.83%, and 11.96% 
respectively (χ2=1.571, P=0.456). These findings indicate homogeneity in baseline disease characteristics between the 
two groups, enabling unbiased subsequent comparisons of postoperative outcomes.

Intra-Operative Features
The TKA group exhibited a longer mean incision length of 13.02±1.26 cm compared to 10.17±1.53 cm in the MB-UKA 
group, with statistical significance (t=14.122, P<0.001) (Figure 1A, incision length). Operative time was notably shorter 
for MB-UKA, averaging 59.18±12.63 minutes, compared to 64.36±12.73 minutes for TKA (t=2.835, P=0.005) 

Table 1 Comparison of Demographic Characteristics Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) t/χ2 P

Age (years) 61.52 ± 6.03 61.94 ± 6.15 0.477 0.634

BMI (kg/m2) 23.18 ± 2.27 22.99 ± 2.36 0.569 0.570

Gender (Male) [n (%)] 50 (49.5%) 49 (53.26%) 0.272 0.602
Smoking history [n (%)] 28 (27.72%) 27 (29.35%) 0.062 0.803

Drinking history [n (%)] 24 (23.76%) 18 (19.57%) 0.498 0.480

Hypertension [n (%)] 27 (26.73%) 22 (23.91%) 0.202 0.653
Diabetes [n (%)] 10 (9.9%) 7 (7.61%) 0.315 0.575

Educational level (junior high school or  

below/senior high school or above) [n (%)]

70 (69.31%) / 31 (30.69%) 59 (64.13%) / 33 (35.87%) 0.582 0.446

Marital Status (Married/Unmarried or Divorced) [n (%)] 93 (92.08%) / 8 (7.92%) 80 (86.96%) / 12 (13.04%) 1.360 0.244

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty; BMI, Body Mass Index.

Table 2 Comparison of Baseline Disease Characteristics Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) χ2 P

Pre-operative Kellgren-Lawrence  
classification (III/IV) [n (%)]

37 (36.63%) / 64 (63.37%) 35 (38.04%) / 57 (61.96%) 0.041 0.840

Surgical site (Left/Right) [n (%)] 49 (48.51%) / 52 (51.49%) 47 (51.09%) / 45 (48.91%) 0.127 0.721

ASA grade (1/2/3) [n (%)] 17 (16.83%)/66 (65.35%)/18 (17.82%) 14 (15.22%)/67 (72.83%)/11 (11.96%) 1.571 0.456

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty; ASA, American Society of 
Anesthesiologists.
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(Figure 1B, operative time). Intra-operative blood loss was also reduced in the MB-UKA group, with an average of 60.94 
±11.92 mL, compared to 79.82±12.77 mL in the TKA group (t=10.586, P<0.001) (Figure 1C, blood loss). These results 
indicate that MB-UKA was associated with less surgical trauma and reduced recovery needs compared to TKA.

Surgical Efficacy and Postoperative Recovery Outcomes
Both groups started with similar baseline ROM metrics (TKA: 110.44±5.36°, MB-UKA: 111.58±5.52°; t=1.453, 
P=0.148) (Table 3). However, at the 2-year follow-up, the MB-UKA group exhibited significantly greater improvement 
in ROM, reaching 124.44±3.27° compared to 121.94±3.67° in the TKA group (t=4.975, P<0.001). Baseline mechanical 
axis alignment was similar between the groups (TKA: 176.32±0.71°, MB-UKA: 176.46±0.71°; t=1.323, P=0.187). At the 
2-year follow-up, both groups showed improvement in mechanical axis alignment, but the MB-UKA group had 
a significantly better alignment (TKA: 178.53±0.41° vs MB-UKA: 178.65±0.35°; t=2.264, P=0.025). Additionally, 
baseline VAS scores for pain were similar between the groups (TKA: 6.55±0.82, MB-UKA: 6.52±0.79; t=0.258, 
P=0.796), and at the 2-year mark, both groups reported similar VAS scores (TKA: 1.68±0.51, MB-UKA: 1.71±0.57; 
t=0.466, P=0.641), indicating comparable pain reduction. These results highlight the potential benefits of MB-UKA in 
achieving superior joint function and alignment outcomes compared to TKA.

When comparing postoperative recovery outcomes between the TKA group and the MB-UKA group, no significant 
differences were observed in the time to return to work (TKA: 9.46±1.87 weeks vs MB-UKA: 9.32±1.95 weeks, P=0.609) or 
return to sports (TKA: 12.85±1.52 weeks vs MB-UKA: 12.74±1.74 weeks, P=0.640) (Table 4). However, at the 2-year follow- 
up, the MB-UKA group showed significantly higher SC-FJS scores (90.52±2.44) compared to the TKA group (89.25±3.13) 

Figure 1 Comparison of intra-operative features between two groups. (A) Length of the incision; (B) Operative time; (C) Blood loss. 
Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty.

Table 3 Comparison of Surgical Efficacy Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) t P

ROM (°)

Baseline 110.44 ± 5.36 111.58 ± 5.52 1.453 0.148

At 2 years follow-up 121.94 ± 3.67 124.44 ± 3.27 4.975 < 0.001
Mechanical Axis Alignment (°)

Baseline 176.32 ± 0.71 176.46 ± 0.71 1.323 0.187

At 2 years follow-up 178.53 ± 0.41 178.65 ± 0.35 2.264 0.025
VAS

Baseline 6.55 ± 0.82 6.52 ± 0.79 0.258 0.796

At 2 years follow-up 1.68 ± 0.51 1.71 ± 0.57 0.466 0.641

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty; ROM, Range of 
motion; VAS, Visual analog scale.
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(t=3.157, P=0.002). This indicates that patients in the MB-UKA group experienced better joint awareness and function at 2 
years postoperatively. These results highlight the potential benefits of MB-UKA in achieving better long-term joint function.

Functional Mobility
At baseline, the HSS knee score was 38.47±5.13 for the TKA group and 39.27±5.53 for the MB-UKA group (t=1.043, 
P=0.298) (Figure 2A, HSS at baseline). Similarly, the OKS was comparable between the groups, with the TKA group 
scoring 22.21±3.45 and the MB-UKA group scoring 21.61±3.54 (t=1.183, P=0.238) (Figure 2B, OKS at baseline). The 
KOOS also showed no significant difference, with scores of 39.34±5.86 for TKA and 39.35±6.82 for MB-UKA (t=0.012, 
P=0.99) (Figure 2C, KOOS at baseline). At the 2-year follow-up, the HSS knee score was significantly higher for the 
MB-UKA group at 88.22±4.21 compared to 86.45±4.05 in the TKA group (t=2.972, P=0.003) (Figure 2D, HSS at 
follow-up). The OKS reflected similar trends, with the MB-UKA group scoring 41.72±2.41 versus 40.56±2.74 for the 
TKA group (t=3.112, P=0.002) (Figure 2E, OKS at follow-up). Additionally, the KOOS was greater in the MB-UKA 

Table 4 Comparison of Postoperative Recovery Outcomes Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) t P

Return to work (weeks) 9.46 ± 1.87 9.32 ± 1.95 0.512 0.609
Return to sports (weeks) 12.85 ± 1.52 12.74 ± 1.74 0.469 0.640

SC-FJS at 2 years follow-up 89.25 ± 3.13 90.52 ± 2.44 3.157 0.002

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty; SC-FJS, 
simplified Chinese version of the Forgotten Joint Score.

Figure 2 Comparison of functional mobility between two groups. (A) HSS at baseline; (B) OKS at baseline; (C) KOOS at baseline; (D) HSS at two years follow-up; (E) OKS 
at two years follow-up; (F) KOOS at two years follow-up. 
Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty; HSS, Hospital for special surgery knee score; OKS, Oxford 
Knee Score; KOOS, Knee Injury and Osteoarthritis Outcome Score; ns, no significant difference.
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group, at 90.07±2.23, compared to 88.97±2.56 in the TKA group (t=3.16, P=0.002) (Figure 2F, KOOS at follow-up). 
These results suggest that the MB-UKA procedure may offer enhanced functional mobility outcomes at two years 
postoperatively compared to TKA.

Quality of Life
The PF score was significantly higher for the MB-UKA group at 68.98±6.37 compared to 66.52±6.44 for the TKA group 
(t=2.673, P=0.008) (Table 5). VT also favored the MB-UKA group, with a score of 81.14±5.67 versus 78.96±5.75 in the 
TKA group (t=2.641, P=0.009). Other domains such as RP, GH, BP, SF, RE, and MH did not show statistically 
significant differences between the groups, with P-values of 0.721, 0.364, 0.186, 0.698, 0.489, and 0.758, respectively. 
These findings suggest that the MB-UKA group may experience better PF and VT postoperatively compared to the TKA 
group, although other aspects of quality of life remain similar.

Complications
In the TKA group, complications included two cases of deep vein thrombosis (1.98%) and two instances of poor healing of the 
incision (1.98%), with no cases reported in the MB-UKA group for these issues (χ2=0.416, P=0.519 for both) (Table 6). 
Bearing dislocation occurred in 2 patients (2.17%) of the MB-UKA group, while none were reported in the TKA group, 
though not reaching statistical significance (χ2=0.605, P=0.437). Aseptic loosening was noted in one MB-UKA patient 
(1.09%) but not in the TKA group (P=0.477). Stiffness was consistent, with two cases in the TKA group (1.98%) and none in 
the MB-UKA group (χ2=0.416, P=0.519). Given the sample size of each group, the study was underpowered to detect 
statistically significant differences in the rates of individual, low-frequency complications. Overall complication rates were 
similar across groups, with the TKA group experiencing complications in 6 (5.94%) cases compared to 3 (3.26%) in the MB- 
UKA group (χ2=0.292, P=0.589), indicating comparable safety profiles for both surgical interventions.

Table 5 Comparison of SF-36 Score Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) t P

PF 66.52 ± 6.44 68.98 ± 6.37 2.673 0.008

RP 53.35 ± 5.61 53.07 ± 5.24 0.357 0.721
BP 72.26 ± 5.15 73.26 ± 5.31 1.326 0.186

GH 73.65 ± 5.25 74.36 ± 5.54 0.909 0.364

VT 78.96 ± 5.75 81.14 ± 5.67 2.641 0.009
SF 83.63 ± 4.36 83.88 ± 4.58 0.389 0.698

RE 59.74 ± 4.76 60.21 ± 4.53 0.693 0.489

MH 72.34 ± 6.53 72.63 ± 6.42 0.309 0.758

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee 
arthroplasty; SF-36, the short form 36 health survey questionnaire; PF, Physical Functioning; RP, Role- 
Physical; BP, Bodily Pain; GH, General Health; VT, Vitality; SF, Social Functioning; RE, Role-Emotional; 
MH, Mental Health.

Table 6 Comparison of Complications Between Two Groups

Parameters TKA Group (n=101) MB-UKA Group (n=92) χ2/Fisher P

Deep vein thrombosis [n (%)] 2 (1.98%) 0 (0%) 0.416 0.519

Poor healing of the incisn [n (%)] 2 (1.98%) 0 (0%) 0.416 0.519
Bearing dislocation [n (%)] 0 (0%) 2 (2.17%) 0.605 0.437

Aseptic loosening [n (%)] 0 (0%) 1 (1.09%) None 0.477

Stiffness [n (%)] 2 (1.98%) 0 (0%) 0.416 0.519
Total [n (%)] 6 (5.94%) 3 (3.26%) 0.292 0.589

Abbreviations: TKA, Total knee arthroplasty; MB-UKA, mobile-bearing unicompartmental knee arthroplasty.
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The reliability coefficients for all patient-reported outcome measures are summarized in Table 7. Effect sizes and 95% 
confidence intervals for significant between-group differences in continuous outcomes are presented in Table 8.

Discussion
In this study, we conducted a detailed investigation comparing MB-UKA and TKA in terms of postoperative functional 
mobility and quality of life for patients with AMOA of the knee. Our results highlight several critical differences between 
the two procedures that can potentially influence clinical decision-making and patient outcomes.

One of the most notable findings was the superior ROM achieved by patients in the MB-UKA group at the two years 
follow-up. This improvement could be attributed to the less invasive nature of MB-UKA, which preserves the cruciate 
ligaments and retains more natural knee kinematics.27 By maintaining the integrity of the ligaments, MB-UKA more 
closely mimics the natural biomechanics of the knee, potentially leading to better functional mobility.28 In contrast, TKA 
involves a larger incision and typically sacrifices the ACL, which might contribute to a reduced knee ROM 
postoperatively.29 This preservation of anatomical structures in MB-UKA not only aids in achieving better ROM but 
also supports improved proprioception and joint feedback, which were crucial for daily functional activities.30

We observed a notable improvement in mechanical axis alignment in the MB-UKA group compared to the TKA 
group. The better alignment achieved by MB-UKA could be attributed to the preservation of natural knee structures, 
which allows for more physiological joint function and potentially reduces stress on surrounding tissues. Proper 
alignment is crucial for maintaining joint stability and preventing complications such as implant loosening and wear, 
which can lead to revision surgery.28,31 Therefore, the superior mechanical axis alignment seen in MB-UKA suggests its 
potential advantage in promoting long-term joint health and functionality.

Table 7 Measurement Tools and Their Psychometric 
Properties

Assessment Tool Reported Reliability

VAS 0.796

SC-FJS 0.907

HSS High reliability and validity reported
OKS 0.939

KOOS 0.64–0.88 (subscales)

SF-36 >0.70 (all domains)

Abbreviations: VAS, Visual analog scale; SC-FJS, simplified Chinese 
version of the Forgotten Joint Score; HSS, Hospital for special surgery 
knee score; OKS, Oxford Knee Score; KOOS, Knee Injury and 
Osteoarthritis Outcome Score; SF-36, the short form 36 health survey 
questionnaire.

Table 8 Effect Sizes and Confidence Intervals for Significant Between- 
Group Differences in Continuous Outcomes at 2-Year Follow-Up

Parameters 95% CI for Mean Difference Cohen’s d

ROM (°) (1.51 to 3.49) 0.717

Mechanical Axis Alignment (°) (0.02 to 0.22) 0.326

SC-FJS Score (0.48 to 2.06) 0.450
HSS Score (0.62 to 2.92) 0.428

OKS Score (0.43 to 1.89) 0.448

KOOS Score (0.41 to 1.79) 0.455
PF (0.65 to 4.27) 0.385

VT (0.55 to 3.81) 0.381

Abbreviations: ROM, Range of motion; SC-FJS, simplified Chinese version of the Forgotten 
Joint Score; HSS, Hospital for special surgery knee score; OKS, Oxford Knee Score; KOOS, 
Knee Injury and Osteoarthritis Outcome Score; PF, Physical Functioning; VT, Vitality.
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On examining the overall awareness of the artificial joint, the MB-UKA group demonstrated significantly higher 
scores on the SC-FJS, indicating that patients were less cognizant of their artificial joint during daily activities. This 
could be an outcome of the MB-UKA’s ability to maintain closer-to-natural knee function, allowing patients to more 
easily “forget” the joint’s artificial nature. The MB-UKA’s focus on preserving the natural joint line and the less invasive 
approach might contribute to a more organic feeling knee, thus resulting in these superior SC-FJS outcomes.32

Functional mobility outcomes strongly favored MB-UKA, as evidenced by higher scores on both the HSS Knee Score 
and the OKS at the two years follow-up. These findings suggest that MB-UKA supports a high level of functional 
recovery, potentially because of its less aggressive approach and the preservation of more bone stock and knee 
structures.33 This may enable faster and more complete rehabilitation, providing a significant advantage for patients 
who value a return to physical activity post-surgery.

Quality of life assessments using the SF-36 further reflect the nuances of these surgical options. While the MB-UKA 
group excelled in PF and VT, other aspects such as mental health, GH, and BP showed no significant difference between 
the groups. The improved PF in MB-UKA patients could be inherently linked to the better ROM and joint adaptability, 
allowing for a more active lifestyle. However, the lack of difference in broader quality of life domains suggests that both 
surgical options can adequately support a patient’s overall well-being post-surgery, depending on individual expectations 
and lifestyle priorities.

The comparable complication rates between the two groups suggest that both procedures were relatively safe when 
performed under appropriate conditions. However, it was pertinent to note specific complications like aseptic loosening 
in MB-UKA and stiffness in TKA, leading to distinct postoperative challenges. Aseptic loosening, often due to an 
inadequate cement interface or suboptimal load distribution in unicompartmental designs, can be mitigated with 
advancements in implant technology and surgical technique.34 Meanwhile, stiffness in TKA can result from more 
extensive tissue disruption, which emphasizes the need for careful surgical planning and postoperative rehabilitation 
focused on maintaining flexibility and function. The long-term durability of MB-UKA is supported by studies such as the 
15-year follow-up by Crawford et al,35 which reported a survival rate comparable to TKA, with aseptic loosening being 
a noted reason for revision, aligning with our findings regarding the types of complications observed.

One limitation of this study was the relatively short follow-up period of two years, which may not fully capture the 
long-term functional outcomes and potential complications, such as aseptic loosening or wear, associated with both MB- 
UKA and TKA. Additionally, the study’s sample size may not be large enough to generalize these findings to all 
populations or account for variability in surgical technique and postoperative care. While the total sample size met the 
pre-study power calculation for detecting differences in primary functional outcomes, the number of patients in each 
group limits the statistical power for analyzing and comparing low-frequency complications, as noted in the Results. 
Although all surgeries were performed by experienced surgeons, variations in individual surgical technique and post
operative rehabilitation protocols could represent unmeasured confounding factors. Furthermore, the study’s reliance on 
self-reported measures like the VAS and quality of life assessments introduces a degree of subjectivity, potentially 
influencing the accuracy of the reported outcomes. Future prospective studies with larger cohorts, extended follow-up to 
assess long-term survivorship, standardized rehabilitation protocols, and cost-effectiveness analyses are warranted to 
confirm and extend these findings.

Conclusion
In conclusion, our study on postoperative functional mobility and quality of life in patients with AMOA of the knee treated 
with MB-UKA versus TKA indicates that MB-UKA offers several key advantages. These include superior range of motion 
and mechanical axis alignment, which may contribute to better long-term joint health and functionality. MB-UKA demon
strated higher scores on measures of joint awareness and functional mobility, suggesting a more natural feeling and improved 
daily activity performance. While both procedures provide comparable pain relief and overall quality of life improvements, 
MB-UKA demonstrated advantages in functional mobility and joint alignment for patients seeking enhanced physical 
function. This study also highlights challenges, including the need for precise patient selection and surgical technique in MB- 
UKA to mitigate risks such as bearing dislocation, as observed in our cohort. Future prospects should involve larger, 
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multicenter studies with extended follow-up to confirm long-term survivorship, cost-effectiveness analyses, and investigations 
into the impact of evolving implant designs and rehabilitation protocols on these functional outcomes.
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