Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Predictive value of bone mineral density
assessment methods for postoperative
complications after unicompartmental knee
arthroplasty

Jichao Bian

Affiliated Hospital of Jining Medical University
Yonggi Xia

Jining Medical University

Wenbo Meng
Jining Medical University

Jiahao Liang
Jining Medical University

Haoyu Liu
Jining Medical University

Long Yuan
Affiliated Hospital of Jining Medical University

Shuyu Yue
Jining Medical University

Xiaowei Zhao
Affiliated Hospital of Jining Medical University

Yuanmin Zhang
Affiliated Hospital of Jining Medical University

Guodong Wang
15106722107@163, com

Affiliated Hospital of Jining Medical University

Research Article

Keywords: unicompartmental knee arthroplasty, bone mineral density, quantitative computed
tomography, postoperative complications, propensity score matching, risk prediction

Posted Date: August 27th, 2026


https://doi.org/10.21203/rs.3.rs-10443989/v1
https://doi.org/10.21203/rs.3.rs-10443989/v1

DOI: https://doi.org/10.21203/rs.3.rs-10443989/v1

License: € @ This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Additional Declarations: No competing interests reported.


https://doi.org/10.21203/rs.3.rs-10443989/v1
https://creativecommons.org/licenses/by/4.0/

Predictive value of bone mineral density assessment methods for postoperative

complications after unicompartmental knee arthroplasty

Jichao Bian'', Yongqi Xia®', Wenbo Meng?, Jiahao Liang?, Haoyu Liu?, Long Yuan', Shuyu

Yue?, Xiaowei Zhao!, Yuanmin Zhang' and Guodong Wang'*

"Department of Joint and Sports Medicine, The Affiliated Hospital of Jining Medical
University, Jining, People’s Republic of China
2School of Clinical Medicine, Jining Medical University, Jining, People’s Republic of China

"These authors contributed equally to this work.

*Correspondence:
Guodong Wang
15106722107@163.com

All the authors’ emails:

Jichao Bian: bjc0629@163.com

Yongqi Xia: 15098900586@163.com
Wenbo Meng: 15653805944(@163.com
Jiahao Liang: 1jh771246300@163.com
Haoyu Liu: 363626318@qq.com
Long Yuan: yuanlong365@163.com
Shuyu Yue: 750611206@qq.com
Xiaowei Zhao:18678766708@163.com
Yuanmin Zhang: ZYMIN@sina.com
Guodong Wang:15106722107@163.com

Abstract

Objective To investigate the predictive value of preoperative bone mineral density (BMD)
measurements for postoperative complications and reoperation risk in patients undergoing

unicompartmental knee arthroplasty (UKA).

Methods A total of 1,945 patients with knee osteoarthritis (KOA) who underwent primary



UKA at the Affiliated Hospital of Jining Medical University between November 2018 and
November 2025 were retrospectively included. Preoperative lumbar spine BMD was
measured using quantitative computed tomography. Patients were divided into a reduced
BMD group (< 80 mg/cm?®) and a normal BMD group (> 80 mg/cm?). Data on demographics,
surgical parameters, and outcomes were collected. Propensity score matching was performed
to balance confounding variables. Univariate and multivariate logistic regression analyses
were conducted to identify independent risk factors for postoperative complications, and
receiver operating characteristic curves were plotted to evaluate the predictive efficacy of

BMD.

Results Among the enrolled patients, 234 (12.03%) were in the reduced BMD group and
1,711 (87.97%) in the normal BMD group, with the former having a higher proportion of
women patients and a higher age (P < 0.001). After 1:1 propensity score matching, 233
patients remained in each group. The reoperation rate was significantly higher in the reduced
BMD group (3.00% vs. 0.43%, P = 0.032). Patients with complications had a significantly
lower median lumbar BMD value compared with those without complications (93.3 vs. 103.2
mg/cm?, P = 0.026). Multivariate logistic regression analysis confirmed that lumbar BMD
was an independent negative predictor of complications after UKA (OR = 0.700, P = 0.007);

lower BMD values were associated with higher risks of postoperative complications.

Conclusions Preoperative decreased BMD is an independent risk factor for postoperative
complications and reoperation after UKA. Routine preoperative BMD screening and
optimized perioperative bone health management should be implemented to reduce

complications and improve surgical outcomes.

Keywords: unicompartmental knee arthroplasty, bone mineral density, quantitative computed

tomography, postoperative complications, propensity score matching, risk prediction

Introduction

Unicompartmental knee arthroplasty (UKA) is a widely accepted knee-preserving procedure
for end-stage osteoarthritis confined to the medial knee compartment. Compared to total knee
arthroplasty (TKA), UKA exhibits multiple advantages including reduced surgical trauma,
preservation of native knee structures, faster postoperative rehabilitation, and superior patient-
reported outcomes, contributing to its increasing clinical popularity [1-3]. Although the
overall incidence of postoperative complications after UKA is lower than that of TKA,
adverse events such as prosthetic loosening, surgical site infection, thromboembolism, and
bearing dislocation still occur in clinical practice. A subset of patients ultimately require

reoperation, which significantly compromises surgical efficacy and long-term functional



prognosis [4-6]. Currently, the prevention and management of complications following UKA
primarily depend on standardized surgical techniques and routine perioperative care, while
precise risk prediction and individualized early warning systems for postoperative adverse

events remain underdeveloped [7].

Osteopenia and osteoporosis are highly prevalent comorbidities among elderly patients
with knee osteoarthritis (KOA). These conditions are characterized by reduced bone mass,
deteriorated bone microarchitecture, and impaired biomechanical properties of bone [8].
Recent evidence increasingly demonstrates that abnormal BMD is strongly associated with
adverse outcomes following joint arthroplasty. Preoperative osteoporosis significantly
increases the risks of postoperative complications, hospital readmission, and revision surgery
in patients undergoing TKA [9-11]. BMD directly reflects the fixation strength at the bone-
prosthesis interface and the skeleton’s resistance to mechanical injury, making it a critical
determinant of postoperative rehabilitation after orthopedic surgery [12]. However,
quantitative analyses examining the relationship between BMD values and the risks of
postoperative complications and reoperation are limited, particularly in the context of UKA,
and the predictive value of preoperative BMD measurement for postoperative risk

stratification after UKA has not been systematically validated [13].

In light of the aforementioned research gaps, this large-scale retrospective cohort study
collected clinical data from 1,945 patients who underwent UKA. Preoperative bone health
was quantitatively assessed using lumbar BMD measurements derived from quantitative
computed tomography (QCT). Propensity score matching (PSM) was employed to balance
baseline confounding variables. This study aimed to evaluate the predictive value of
preoperative BMD for postoperative complications and reoperation risk following UKA,
establish a simple and efficient preoperative risk assessment marker, and provide scientific
evidence to support precise, individualized perioperative management for patients undergoing

UKA.

Materials and methods
Study population

A total of 1,945 patients diagnosed with KOA who underwent primary medial compartment
UKA at the Department of Orthopaedics, Affiliated Hospital of Jining Medical University,
from November 2018 to November 2025 were retrospectively enrolled in this study. The
cohort included 676 men (34.76%) and 1,269 women (65.24%). This study was approved by
the Ethics Committee of the Affiliated Hospital of Jining Medical University (Ethics
Approval No. 2023C116). All patients provided written informed consent prior to surgery,



and all study procedures were conducted in strict accordance with the ethical principles

outlined in the Declaration of Helsinki.

Inclusion criteria

Patients diagnosed with end-stage medial compartment KOA based on clinical manifestations,
physical examination, X-ray, and MRI imaging, who have undergone ineffective conservative

treatment for at least six months.

Knee flexion contracture deformity < 5°, varus deformity < 15°, preoperative knee range of

motion > 90°, and intact medial collateral ligament function.
Age > 50 years and undergoing primary UKA for the first time.

Complete clinical and surgical data, along with follow-up information, and availability for

preoperative examinations and postoperative follow-up visits.

Exclusion criteria
History of knee trauma or previous knee arthroscopy.

Preoperative complications include severe systemic diseases such as deep vein thrombosis
(DVT) of the lower extremities, uncontrolled infections, immunodeficiency disorders, cardiac

and cerebrovascular dysfunctions, among others.

Presence of psychiatric disorders or cognitive impairment, accompanied by poor

compliance with follow-up.
Known allergy to routine perioperative medications.

Complicated by severe rheumatoid arthritis, metabolic bone diseases, or other disorders

affecting knee function and bone metabolism.

Methods

Collection of Baseline Data: Demographic data, including age, sex, height, and body weight,
were uniformly collected to calculate BMI. Medical histories of underlying comorbidities
were recorded, such as hypertension, diabetes mellitus, coronary heart disease, and cerebral
infarction. Diagnoses of related diseases were made in strict accordance with clinical criteria:
anemia was defined as fasting hemoglobin (Hb) <120 g/L in men and <110 g/L in women;
type 2 diabetes mellitus was diagnosed if fasting blood glucose was > 7.0 mmol/L or if

patients had a prior confirmed diagnosis; hypertension was defined as systolic blood pressure



>140 mmHg and/or diastolic blood pressure > 90 mmHg, or long-term regular use of

antihypertensive medication [14-16].

BMD Measurement Protocol: Preoperative lumbar spine (T11-L4) BMD testing was
conducted using QCT in the hospital’s dedicated BMD examination room for all participants.
Patients were positioned supine, with all metallic foreign objects removed from the body
surface prior to the standard scan. The system automatically calculated bone mineral content,
absolute BMD values, T-scores, and Z-scores. Patients were stratified based on measured
BMD values as follows: normal BMD (> 120 mg/cm?®), osteopenia (80—120 mg/cm?®), and
osteoporosis (< 80 mg/cm?). All patients with BMD < 80 mg/cm® were assigned to the
reduced BMD group, while those with BMD > 80 mg/cm?® comprised the non-reduced BMD

group [17].

Collection of Surgical and Postoperative Outcome Indicators: Intraoperative parameters,
including operative duration, estimated blood loss, anesthesia modality, and Hb levels
preoperatively as well as on postoperative days 1 and 3, were documented, along with the
length of hospital stay. All patients were followed for three months postoperatively. The
primary adverse events monitored included severe postoperative pain (visual analogue scale
[VAS] score > 7), prosthetic loosening, prosthetic migration, bearing dislocation, surgical site
infection, DVT, and pulmonary embolism (PE). Readmissions, reoperations, and the timing
of secondary surgeries were also recorded. DVT was confirmed by lower-extremity venous
ultrasonography performed 3—7 days after surgery. Surgical site infection and periprosthetic
joint infection (PJI) were diagnosed according to the 2018 prosthetic infection criteria and the
2014 expert consensus on PJI. PE was comprehensively diagnosed based on clinical
manifestations, D-dimer levels, and computed tomography angiography (CTA) of the thorax
[18,19].

Statistical analysis

Statistical analyses were performed using R software, version 4.1.1. Normally distributed
continuous variables were presented as mean + standard deviation and compared between
groups using the independent Student’s t-test. Non-normally distributed continuous variables
were expressed as median (interquartile range), with intergroup comparisons conducted using
the Mann—Whitney U test. Categorical variables were reported as counts (percentages) and

compared using the y> test.

A 1:1 PSM algorithm with a caliper width of 0.2 was applied to minimize bias caused by
baseline intergroup confounding variables. Matching covariates included sex, age,

comorbidities, and surgical parameters. Univariate and multivariate logistic regression models



were constructed to identify independent risk factors for postoperative complications, using a
variable entry threshold of P < 0.1. Receiver operating characteristic (ROC) curves were
generated to calculate the area under the curve (AUC) to evaluate the predictive performance

of BMD values. A two-tailed P < 0.05 was considered statistically significant.

Results

Baseline characteristics of patients

A total of 1,945 patients undergoing UKA with complete follow-up data were enrolled in this
study, including 234 patients (12.03%) in the BMD reduction group and 1,711 patients
(87.97%) in the non-reduction group. Baseline analyses revealed statistically significant
differences between groups in gender and age distribution (P < 0.001). The proportion of
woman patients (84.62%) and the mean age (66.41 + 7.22 years) in the BMD reduction group
were significantly higher than those in the non-reduction group. No significant difference in
body mass index (BMI) was observed between the two groups (P = 0.818). BMD was
significantly negatively correlated with age (r = —0.168, P < 0.001), whereas no significant
correlation was found between BMD and BMI (r = 0.019, P = 0.389). The results were

summarized in Table 1.

Table 1 Comparison of baseline characteristics between the two patient groups

Reduced BMD group Normal BMD group #/y2

Baseline indicators P-value
(n=234) (n=1,711) value
Gender [n (%)] 44.02  <0.001
Man 36(15.38) 640(37.41)
Woman 198(84.62) 1071(62.59)
Age (years,x+s)  66.41£7.22 62.86+7.68 6.69 <0.001
BMI (kg/m? x+s) 26.65+3.39 26.71+3.76 -0.23 0.818

Comparison of intraoperative and hospitalization-related indicators between the two

groups

The results demonstrated that the group with reduced BMD had a shorter operative time,
lower preoperative and postoperative Hb levels, and a higher prevalence of underlying
comorbidities, including hypertension, coronary heart disease, cerebral infarction, and
diabetes mellitus. All intergroup differences were statistically significant (P < 0.05). No

statistically significant differences were observed between the two groups regarding



intraoperative blood loss and length of hospital stay (P > 0.05). Detailed data were presented

in Table 2.

Table 2 Intraoperative and hospitalization-related indicators of patients in the two groups

Reduced
Influencing factors Normal BMD group P-value
group
Operative time (min, x +s) 65.14£18.04 61.38+14.8 0.002
Intraoperative blood loss (mL,
28.52+11.69 27.78+10.23 0.356
Xts )
Anesthesia modality [n (%)] <0.001
Local anesthesia 44(2.57) 16(6.84)
General anesthesia 1667(97.43) 218(93.16)
Preoperative hemoglobin (Hb,
139.01+13.96 135.44+11.96 <0.001
gL, x+s)
Postoperative day 1 Hb (g/L,
127.5+12.74 123.77+£10.92 <0.001
Xts )
Postoperative day 3 Hb (g/L,
122.17+13.17 119.11£11.7 0.001
Xts)
Length of hospital stay (d,
7.4+£2.75 7.442.19 0.979
Xts )
History of hypertension [n
i P 657(38.4) 107(45.73) 0.031
(%0)]
History of coronary heart
) 202(11.81) 45(19.23) 0.001
disease [n (%)]
History of cerebral infarction
131(7.66) 29(12.39) 0.013
[0 (%0)]
History of diabetes mellitus [n
214(12.51) 43(18.38) 0.013

(%)]

Balance analysis of baseline characteristics after PSM

To eliminate confounding biases arising from comorbidities and demographic characteristics,

1:1 PSM was performed, resulting in 233 patients enrolled in each group after matching. No



statistically significant differences were observed between the groups in baseline variables,
including gender, age, operative time, intraoperative blood loss, Hb levels, length of hospital
stay, and the prevalence of all types of underlying comorbidities (P > 0.05). The baseline
characteristics were well balanced and comparable between the two groups, supporting

subsequent outcome analyses. Detailed data were presented in Table 3.

Table 3 Balance analysis of baseline characteristics between the two groups after 1:1 PSM

Normal BMD reduction Reduced BMD
Influencing factors P-value

group group
Gender [n (%)] 0.509

Man 31(13.3) 36(15.45)
Woman 202(86.7) 197(84.55)

Age (years,x +5) 66.19+7.1 66.37+7.2 0.791
Operative time (min,

62.05+19.42 61.44+14.81 0.703
Xts)
Intraoperative blood

27.85+11.44 27.79+10.25 0.949
loss (mL, x+s)
Preoperative
hemoglobin (Hb, g/L, 134.84+12.05 135.42+11.98 0.606
Xts)
Postoperative day 1 Hb

123.25+11.62 123.79+10.94 0.602
(g/L, x+5)
Postoperative day 3 Hb

118.48+12.59 119.06£11.69 0.612
(gL, x+5)
Length of hospital stay

7.17£1.78 7.41+£2.19 0.203
(d, x+s)
Preoperative flexion

101.69+10.2 101.79+11.81 0.925
range (°,x+s)
Preoperative extension

4.58+3.81 5.27+6.2 0.147
lag (°,x+s))
History of hypertension

103(44.21) 106(45.49) 0.780

[n (%)]



Normal BMD reduction Reduced BMD

Influencing factors P-value
group group

Histo of corona

r}f g 40(17.17) 45(19.31) 0.549

heart disease [n (%)]

History of cerebral

. _ 25(10.73) 28(12.02) 0.662

infarction [n (%)]

History of diabetes
42(18.03) 42(18.03) 1.000

mellitus [n (%)]

Comparison of postoperative complications and reoperation rates between the two

groups

Before PSM, there were no statistically significant differences in the incidence of
postoperative complications or reoperation rates between the two groups (P > 0.05). After
balancing confounding factors using PSM, the reoperation rate was significantly higher in the
BMD reduction group compared to the non-reduction group (3.00% vs. 0.43%, P = 0.032),
indicating a statistically significant intergroup difference. However, no significant difference
was observed between the groups in the incidence of postoperative complications (P > 0.05).

Detailed data were presented in Table 4.

Table 4 Comparison of postoperative complications and reoperation rates between the two

groups
G Outcome Normal BMD group [n Reduced BMD group P-
rou
P indicators (%)] [n (%)] value
Postoperative
Before o 14(0.82) 2(0.85) 0.954
complications
PSM
Reoperation 25(1.46) 7(2.99) 0.084
Postoperative
After o 3(1.29) 2(0.86) 0.653
complications
PSM
Reoperation 1(0.43) 7(3.00) 0.032

Comparison of baseline characteristics between patients with and without postoperative

complications



All patients were divided into two groups based on the presence or absence of postoperative
complications: the complication group (n = 16) and the non-complication group (n = 1,929).
Intergroup comparison revealed that the median BMD value in the complication group was
significantly lower than that in the non-complication group (93.3 vs. 103.2, P = 0.026),
indicating that decreased BMD is closely associated with the occurrence of postoperative

complications. The relevant data were presented in Table 5.

Table 5 Comparison of baseline characteristics between patients with and without

postoperative complications

Non-complication Complication P-
Influencing factors
group (n =1,929) group (n =16) value
Gender [n (%)] 0.411
Man 672(34.84) 4(25.00)
Woman 1257(65.16) 12(75.00)
Age (years,x +5) 63.3+£7.71 61.25+7.94 0.289
BMI (kg/m?, 3 +5) 26.71+£3.72 26.19+3.43 0.578
Mean BMD value
103.2(101.2,103.2) 93.3(87.0,103.2) 0.026
[M(P2s,P75)]

Regression analysis of risk factors for postoperative complications

Univariate logistic regression analysis identified age and mean BMD value (P < 0.1) as
potential factors influencing postoperative complications following UKA. These variables,
along with their interaction term, were included in the multivariate logistic regression model.
The results indicated that the mean BMD value was an independent negative predictor of
postoperative complications after UKA (OR = 0.700, 95% CI: 0.700-0.960, P = 0.007). Age
was also an independent protective factor (P = 0.008), and there was a significant interaction
effect between age and BMD (P = 0.015). These findings confirm that lower BMD is
associated with a higher risk of postoperative complications after UKA. Detailed results were

presented in Table 6.

Table 6 Regression analysis of risk factors for postoperative complications

Regression Standard Z
Variable 95%CI1

coefficient error value value



Regression Standard Z P

Variable coefficient error value value %Cl
Intercept 19.109 8.164 2.341 0.019  5.048~4.16x10'"
Age -0.350 0.133 -2.643  0.008  0.555~0.931
Mean BMD value -0.217 0.081 -2.686  0.007  0.700~0.960

Age : Mean BMD
0.003 0.001 2.437 0.015  1.000~1.005

value

Predictive efficacy analysis of BMD value

ROC curve analysis was performed (Fig. 1). The AUC of mean BMD for predicting
postoperative complications after UKA was 0.347 both before and after PSM, indicating that
the predictive performance of BMD alone was limited. Nevertheless, combined with the
results of regression analysis, BMD could serve as an independent early warning marker for
postoperative complications, and its predictive accuracy could be further enhanced when

combined with age and other covariates.
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Fig. 1 ROC curve of BMD values for postoperative complications after UKA.

Discussion
UKA is a classic knee-preserving procedure whose primary advantages include the
preservation of the native anatomical structure of the knee joint, reduced surgical trauma, and

accelerated postoperative functional recovery. However, adverse complications such as



prosthetic loosening and subsequent revision surgery following UKA can significantly
compromise surgical outcomes [1,2]. Bone quality is a key determinant of prognosis after
orthopedic surgeries. Reduced BMD leads to decreased bone mass, sparse trabeculae, and
impaired biomechanical stability, all of which hinder postoperative recovery after joint
arthroplasty through multiple mechanisms [8]. Based on a large-sample retrospective cohort
study combined with PSM to precisely balance confounding factors, the present study
systematically confirmed that preoperative low BMD is an independent risk factor for
reoperation and postoperative complications after UKA, highlighting the critical clinical value
of BMD measurement for perioperative risk stratification in patients undergoing UKA.

Our results demonstrated that patients in the low BMD group exhibited a significantly
higher reoperation rate. This phenomenon can be explained by the cascade of events
involving bone mass, bone microarchitecture, biomechanics, and complications. Patients with
low bone mass and reduced BMD have sparse trabeculae, which decrease the contact area at
the bone-prosthesis interface and weaken the initial implant fixation strength. Increased
micromotion of the prosthesis postoperatively subsequently induces fibrous membrane
proliferation, substantially elevating the long-term risk of aseptic loosening [20]. Additionally,
osteoporosis diminishes the bone’s ability to withstand mechanical stress; osteotomy and
bone levering during surgery often cause osseous injury, and minor daily activities or trivial
falls postoperatively may trigger periprosthetic fractures, ultimately necessitating reoperation
[21]. Furthermore, after implantation, the prosthesis bears most of the joint load, resulting in
stress shielding of the proximal tibia. Combined with reduced physical activity due to
postoperative pain, disuse bone loss is further exacerbated, creating a vicious cycle of reduced
bone mass, complications, and progressive bone loss that severely compromises the long-term
functional recovery of the knee joint [22].

The present study also revealed that patients with reduced BMD were more likely to suffer
from chronic underlying conditions, including hypertension, diabetes mellitus, and coronary
heart disease, accompanied by lower preoperative Hb levels. These findings are consistent
with those of previous investigations [23-26]. Osteoporosis frequently coexists with
sarcopenia, chronic metabolic disorders, and anemia. The coexistence of multiple
pathological conditions further impairs postoperative tissue repair capacity, increases the risk
of complications such as infection and venous thromboembolism, and prolongs the
rehabilitation period [27,28]. Multivariate regression analysis confirmed that mean BMD
served as an independent negative predictor of postoperative complications after
unicompartmental knee arthroplasty (UKA); higher BMD was associated with a lower risk of
adverse postoperative outcomes. This conclusion aligns with studies on total knee
arthroplasty and hip fracture surgery, demonstrating the universal predictive value of BMD

for postoperative prognosis following arthroplasty [9,29,30].



Current domestic and international studies on postoperative risk prediction after UKA
predominantly focus on conventional factors such as surgical techniques, implant types, and
patient age. However, quantitative research specifically targeting BMD remains scarce
[13,31]. Innovatively, this study employed QCT to accurately quantify lumbar BMD and
eliminated confounding baseline variables through PSM. We clarified the independent
correlations between BMD and postoperative reoperation, as well as complications following
UKA, offering novel research perspectives for assessing bone health risks in the context of
UKA. Compared with traditional single clinical indicators, BMD measurement directly
reflects patients’ fundamental skeletal status and systemic metabolic levels, serving as a
simple and efficient preoperative risk screening marker [32].

Several limitations of this study should be acknowledged. First, this was a single-center
retrospective study, which imposed geographic restrictions on patient populations and
treatment protocols, thereby limiting the generalizability of our findings. Second, we did not
perform in-depth analyses of the effects of various anti-osteoporotic medications,
postoperative rehabilitation regimens, and implant types on clinical outcomes. Additionally,
subgroup analyses stratified by subtypes of underlying comorbidities were not conducted.
Third, isolated lumbar BMD measurements cannot fully represent the local bone conditions of
the knee joint. Future research should combine BMD assessments of the proximal femur and
local knee bone to further optimize the evaluation system. Multi-center prospective cohort
studies are warranted to develop more accurate combined prediction models for postoperative
complications after UKA by integrating multi-site BMD measurements and bone turnover
markers. Furthermore, the clinical efficacy of perioperative anti-osteoporotic interventions in
improving surgical prognosis requires further investigation.

In conclusion, reduced preoperative BMD is an independent risk factor for postoperative
complications and reoperation after UKA. Preoperative QCT-based BMD measurement can
effectively identify high-risk patients. We recommend incorporating BMD screening into
routine preoperative evaluation protocols for UKA. Individualized interventions should be
implemented proactively for patients with low bone mass or osteoporosis to optimize
perioperative bone health management and enhance postoperative monitoring for
complications. These strategies can reduce the risk of reoperation and improve the long-term

surgical outcomes for patients.
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