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Comparison of Radiological Results of Total Knee Arthroplasty: Navigation System-assisted
Versus Conventional Technique
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Abstract

We compare the radiological results between Image-free navigation system-assisted total knee arthroplasty
(TKA) using the OrthoPilot and conventional TKA, Between April 2008 and June 2009, we performed 100
primary TKA, Of these patients, 50 cases were operated with a Image-free navigation (OrthoPilotR4,0,
Aesculap, Germany) (Group A) and 50 cases were operated with conventional manual alignment system
(Group B). The alignment of the lower limb and the position of the components were compared between
two groups on postoperative standing anteroposterior and supine lateral radiographs, The mean
postoperative femorotibial alignment (a) was 0,73 of conventional TKA group (B) 0,99 of valgus in the
navigation group (A), however, more cases of the navigation group was located at the acceptable zone (94%
compared with 80%). The coronal inclination of femoral component to mechanical axis (0) and patella
congruence angle (k) were significantly more accurate in group A than group B Group (96% compared with
80%, 94% compared with 66%). There were no significant differences between two groups in the coronal
inclination of tibial component (B), the sagittal inclination of femoral component to anatomical axis (x) and
the sagittal inclination of tibial component (8). Radiological results of TKA using Image-free navigation
system allowed more proper limb alignment than that of conventional TKA, This result may affect the long-
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term results of primary TKA, but longer term investigation is needed,
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Table 1. Summary of the clinical data
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Group A Group B p-value

No. of patients (case) 36 (50) 30 (50)
Female/Male 29/7 26/4 0.262
Mean age 67.4 (51~81) 64.7 (35~79) 0.161
Diagnosis

Primary OA 50 49

RA 0 |
Rt/Lt (Knee) 27723 24/26

OA: primary osteoarthritis, RA: theumatoid arthritis. (p<0.05).
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Fig. 1. Diagram showing mechanical axis deviation (A, angle is formed between the mechanical axis of the femur and
tibia) and femorotibial angle (B, angle is formed between the anatomical axis of the femur and tibia). Diagrams
showing the measurements of the inclination angle. Inclination angle of the tibial component is formed with the
mechanical axis of the tibia (B). Inclination angle of the femoral component is formed with the mechanical axis of the
femur (6). Angle of the femoral component is formed between the anatomical axes of the femur and is perpendicular
line to prosthesis (¥); Angle of the tibial component is formed with the mechanical axis of the tibia (6).
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Table 2. Radiological measurements of the alignment of the lower extremity and the prosthesis inclination

on the postoperative radiographs

Group A Group B
(n=50) (n=50) p value
(% of excellent) (% of excellent)

The coronal inclination of femoral component 89.94+0.80 (96%) 89.11£1.80 (80%) 0.017*
to mechanical axis () 89.46+1.40 (92%) 89.53+1.74 (88%)  0.849
Inclination of tibial component in coronal axia (f) 0.99+1.33 valgus (94%)  0.73£2.10 (80%)  0.542
Mechanical axis (a) 89.25+1.44 (80%) 89.14+2.07 (78%)  0.796
The sagittal inclination of femoral component to 88.12+2.47 (88%) 88.13+2.96 (82%) 0.922
anatomical axis (¥) '
Inclination of tibial component to anatomical axia (6) 0.61£6.07 (94%) 7.03+£13.26 (66%) 0.012*

Patella congruence angle (k)

* p<0.05.
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