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Effect of cartilage wear of medial posterior femoral condyle on the rotational alignment of
femoral component during TKA

SHAO Yuqi, WANG Rui, CHEN Zhefeng,ZHOU Hao, LIU Feng’

Department of Orthopedics Surgery, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029,
China

[Abstract] Objective: This study aims to compare the differences between CT measured and MRI measured femoral posterior
condylar angle (PCA) in varus osteoarthritis knees. Methods: The CT data of lower-extremity and MRI data of involved knees in 71
patients (73 varus osteoarthritis knees) who underwent primary TKA at department of orthopedic surgery, Jiangsu Province Hospital
from November 2018 to February 2020 were retrospected in our study. The CT and MRI images were used to measure PCA
respectively. MRI images were also used to measure the cartilage thickness of femoral posterior condyles and distal femoral condyles.
At the same time, the thickness of femoral posterior condylar cartilage of specimens was also measured. The measurement results were
compared and analyzed for correlation. Results: The PCA-CT(4.09 = 1.39)°was significant larger than PCA-MRI(2.25 + 1.01)°(P <
0.01). The MRI measured cartilage thickness of medial posterior condyle (1.9 + 0.6) mm and cartilage thickness of lateral posterior
condyle (2.8 + 0.5) mm, MRI measured cartilage thickness of medial distal femoral condyle (1.3 + 0.4) mm and cartilage thickness of
lateral distal femoral condyle (2.5 + 0.4)mm, cartilage thickness of medial posterior condyle of specimens (1.9 + 0.6 )mm and cartilage
thickness of lateral posterior condyle of specimens (2.8 + 0.6) mm all presented significant difference between each other (P < 0.01).
But there was no statistical difference between the cartilage thickness of medial and lateral posterior condyles measured by MRI and
that measured on the specimens (P > 0.05).Also, Pearson correlation analysis results showed that : if 2mm cartilage thickness difference

exists between medial and lateral posterior condyle, almost 3° external malrotation was found between PCA - CT and PCA - MRI.
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Conclusion: Cartilage wear of medial posterior condyle commonly occurs in varus knee osteoarthritis and this has an impact on the

rotational alignment of femoral component. Significant differences exist in preoperative measurements of MRI and CT, and orthrpedic

surgeons must take these differences into consideration when making preoperative planning.

[Key words] varus knee osteoarthritis ; medial posterior femoral condyle ; cartilage wear ; component rotation ; radiology
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Figure 1 Measurement method of angles and cartilage thickness
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Table 1 Basic information and measurement results of

angles and cartilage thickness of patients

gE| Bl (x +5) blEniEl

A (%) 68.2 + 6.2 56~80
B (em) 158.5+6.9 143~177
A (kg) 68.1+10.2 50~90
BMI(kg/m?) 27.0+3.3 19.5~34.6
mLDFA(°) 87.89 + 1.28 85.22~90.00
MPTA(°) 86.87 + 1.11 85.00~90.00
JLCA(®) 7.02+1.68 5.03~11.54
CMPCs(mm) 1.9+0.6 0.9~3.5
CLPCs(mm) 28+0.6 1.1~4.2
CMPC(mm) 1.9+0.6 0.9~3.6
CLPC(mm) 28+05 1.1~3.8
CMDFC(mm) 13+04 0.4~2.6
CLDFC(mm) 25+04 1.4~33
PCA-CT(°) 4.09 +1.39 1.63~7.41
PCA-MRI(°) 2.25+1.01 0.74~5.89
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Table 2 Intra-observer reliability ICC
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95%Cl
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CLPC(mm) 1 2.8+0.5 0.85 0.76~0.91"
2 2.7+0.5 0.83 0.74~0.90
CMDFC(mm) 1 1.5+£05 0.85 0.75~0.90
2 1.0+04 0.83 0.74~0.90°
CLDFC(mm) 1 25+04 0.84 0.74~0.90°
2 2504 0.85 0.77~0.91"
PCA-CT(°) 1 412+1.37 0.88 0.80~0.92°
2 405+£149 091 0.85~0.94"
PCA-MRI(°) 1 230+097 0.81 0.70~0.88
2 2.19+1.12  0.88 0.82~0.93"
*:P<0.01,
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Figure 2 Paired sample ¢ test for various angles and cartilage thickness
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Figure 3  Correlation analysis between CLPC minus

CMPC and PCA-CT minus PCA-MRI
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Figure 4 The differences between CT and MRI varies
with the different degrees of cartilage wear on

medial and lateral femoral condyles
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