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Factors influencing the onset of anterior knee pain after total knee arthroplasty without
patellar resurfacing: a multivariate analysis

CHEN Youquan', BAO Xing”an', HUANG Yi', YANG Hui*, LE Linfeng', LIU Feng"

'Department of Orthopaedics, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029;
*Department of Orthopedics , Affiliated Hospital of Soochow University, Suzhou 215006, China

[Abstract] Objective: To analyze the factors influencing the occurrence of anterior knee pain after total knee arthroplasty (TKA)
without patellar resurfacing. Methods: A retrospective analysis was conducted on 2 027 patients who underwent TKA without patellar
resurfacing in the Department of Orthopaedics, at the First Affiliated Hospital of Nanjing Medical University, between September 2020
and May 2025. Based on the presence of postoperative anterior knee pain, patients were divided into a non-AKP group (1 886 cases)
and an AKP group (141 cases).Preoperative and postoperative radiographic parameters were measured and compared between the
groups. Univariate and multivariate logistic regression analyses were performed to identify independent risk factors for anterior knee
pain. Results: There were no statistically significant differences in sex, age, or body mass index (BMI) between the two groups (all P >
0.05).There were statistically significant differences between the two groups in the preoperative patellar tilt angle , preoperative patellar
shift, preoperative patellar morphology, postoperative patellar tilt angle, postoperative patellar shift, postoperative patellar morphology,
and patellofemoral overstuffing (all P < 0.05). The preoperative patellar thickness, preoperative patellar height, preoperative HKA
angle, postoperative patellar thickness, postoperative patellar height, and postoperative HKA angle showed no significant differences
between the two groups (all P > 0.05). Multivariate analysis identified postoperative patellar tilt angle, postoperative patellar shift,
patellofemoral overstuffing, and patellar height as independent risk factors (all P < 0.05). Mediation analysis demonstrated
that patellar morphology had no direct effect on anterior knee pain, and its influence was completely mediated by patellar tilt angle and

patellar shift. Conclusion: Increased postoperative patellar tilt angle, increased postoperative patellar shift, postoperative patella baja,
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and patellofemoral overstuffing are independent risk factors for anterior knee pain after TKA without patellar resurfacing. Mediation

analysis further revealed that the effect of patellar morphology on anterior knee pain is entirely mediated by patellar tilt angle and

patellar shift.

[Key words] arthroplasty; anterior knee pain; patellofemoral joint; risk factors; logistic models
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Table 1  Variable definitions and coding scheme: sex, patellar morphology, patellar height, and patellofemoral overstuffing

Variable Description and coding
Sex Female Male
Patellar morphology Stable(Type 1 and I )=0 Unstable(Type IMH=1
Patellar height Patella baja(ISI < 0.8)=0 Non-patella baja(ISI = 0.8)=1

Patellofemoral overstuffing

The difference between postoperative and preoperative patellofemoral joint distances. Continuous

variable. Not coded (continuous variable).
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Table 2 Comparison of baseline characteristics between the without and with anterior knee pain groups

Variable Without AKP(n=1 886) With AKP(n=141) s P
Sex(male/female, n) 720/1 166 46/95 1.720 0.190
Age(years,x £ 5) 68.10 £ 5.64 67.40 = 5.66 1.419 0.156
BMI(kg/m’, x + 5) 26.51 +3.61 26.71 £3.42 -0.647 0.518
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Table 3 Comparison of preoperative imaging parameters between the without and with anterior knee pain groups

Variable Without AKP(n=1 886) With AKP(n=141) X P
Patellar tilt angle(°, % + s) 6.57 +2.89 9.47 +4.12 -8.217 <0.001
Patellar shift(mm, x + s) 2.92 £+ 1.66 4.12+2.14 -6.500 <0.001
Patellar thickness(mm, x + s) 22.50 £ 0.97 22.40 + 1.36 0.895 0.372
Wiberg classification (stable/unstable, n) 1 526/360 95/46 15.007 <0.001
Patellar height(patella baja/mon-patella baja, n) 1 744/142 127/14 1.041 0.308
HKA angle(°,x +5) 5.63+3.72 5.87+3.75 -0.714 0.475
x4 TRETREAMABRITREREEFIRIFN LR

Table 4 Comparison of postoperative imaging parameters between the without and with anterior knee pain groups

Variable Without AKP(n=1 886) With AKP(n=141) Y P
Patellar tilt angle(°, % £ s) 3.25+1.99 6.45+£3.16 -11.809 <0.001
Patellar shift(mm, x + s) 1.71 £ 1.18 2.55+1.54 -6.380 <0.001
Patellar thickness(mm, x + s) 22.50 + 0.87 21.94 +1.30 1.026 0.307
Wiberg classification (stable/unstable, n) 1 746/140 113/28 26.688 <0.001
Patellar height(patella baja/mon-patella baja, n) 1784/102 129/12 2.379 0.123
HKA angle(°,x +5) 0.93 +1.37 1.08 + 1.05 -1.600 0.111
Patellofemoral overstuffing(mm, x + s) 246 +1.40 273+ 142 -2.203 0.028
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Table 5 Collinearity diagnostics for variables included in

the multivariate logistic regression analysis

Variance
Variable Tolerance inflation factor
Sex 0.985 1.016
Age 0.990 1.010
BMI 0.983 1.018
Preoperative patellar tilt angle 0.645 1.551
Postoperative patellar tilt angle 0.628 1.592
Preoperative patellar shift 0.567 1.763
Postoperative patellar shift 0.545 1.836
Preoperative patellar thickness 0.044 22919
Postoperative patellar thickness 0.043 23.000
Preoperative patellarmorphology 0.682 1.467
Postoperative patellar morphology ~ 0.659 1.516
Preoperative patellar height 0.536 1.866
Postoperative patellar height 0.537 1.863
Preoperative HKA angle 0.970 1.031
Postoperative HKA angle 0.958 1.043
Patellofemoral overstuffing 0.980 1.020
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Table 6 Multivariable analysis of factors associated with anterior knee pain following TKA without patellar resurfacing

Variable B OR 95%C1 P
Age -0.031 0.970 0.937-1.004 0.083
Preoperative patellar tilt angle 0.061 1.062 0.991-1.140 0.090
Postoperative patellar tilt angle 0.505 1.656 1.495-1.835 <0.001
Postoperative patellar shift 0.166 1.181 1.016-1.372 0.030
Patellofemoral overstuffing 0.210 1.234 1.074-1.417 0.003
Postoperative patellar height 0.887 2.428 1.206-4.888 0.013
RT KEBEBOR A SEEBLAPRNYEL ST
Table 8 Mediation analysis of postoperative patellar tilt angle and patellar shift
Effect Path B 95%C1
Direct effects Patellar morphology—Patellar tilt angle 1.341 1.010-1.672
Patellar morphology—Patellar shift 1.580 1.405-1.755
Patellar morphology—AKP -0.149 -0.611-0.313
Patellar tilt angle—>AKP 0.236 0.175-0.297
Patellar shift—AKP 0.245 0.122-0.369
Indirect effects Patellar morphology—Patellar shift—AKP 0.317 0.203-0.456
Patellar morphology—Patellar tilt angle/shift—=AKP 0.388 0.189-0.611
Total indirect effect Patellar morphology—Patellar tilt angle/shift—AKP 0.704 0.477-0.975

An effect is considered statistically non-significant when its 95% CI includes 0.
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Table 8 Mediation analysis of postoperative patellar tilt angle and patellar shift
Effect Path B 95%C1
Direct effects Patellar morphology—Patellar tilt angle 1.816 1.471-2.161
Patellar morphology—>Patellar shift 1.898 1.722-2.073
Patellar morphology—AKP -0.413 -1.037-0.212
Patellar tilt angle—>AKP 0.543 0.455-0.632
Patellar shift—AKP 0.238 0.065-0.411
Indirect effects Patellar morphology—Patellar shift—AKP 0.987 0.708-1.348
Patellar morphology—Patellar tilt angle/shift—AKP 0.452 0.076-0.871
Total indirect effect Patellar morphology—>Patellar tilt angle/shift—AKP 1.438 0.977-1.972

An effect is considered statistically non-significant when its 95% CI includes 0.
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