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Eight to Ten Year Follow-Up Results of Total Knee Arthroplasty
Using Electromagnetic Navigation System

Jae Young Cho, M.D.*, Seung Hyeon Jeung, M.D., Sung Min Hong, M.D., B
Jeung Tak Suh, M.D., Ph.D., Yoon Young Choi, M.D., Seung Joon Rhee, M.D.”
Department of Orthopedic Surgery, Pusan National University Hospital, Pusan National University School of Medicine,

*Department of Orthopedic Surgery, Bumin Hospital Haeundae, Busan,
'Department of Diagnostic Radiology, Pusan National University Yangsan Hospital, Yangsan, Korea

Purpose: The purpose of this study was to compare the clinical and radiological results between patients who underwent total knee
arthroplasty using the conventional method and the navigation-assisted method.

Materials and Methods: A retrospective review of was performed on 32 patients (40 knees) who underwent total knee arthroplasty
between February 2004 and December 2006 and were followed-up for 8 to 10 years. Mechanical axis deviation, range of motion,
radiologic position of the implants, and subjective clinical scores were measured and compared between 20 navigation-assisted total knee
arthroplasties and 20 conventional total knee arthoplasties. Change in the values (o, B, y, and & angles) from the immediate postoperative
period to the last follow-up were also calculated and compared between the two groups.

Results: The mean range of motion in the navigation group was improved to 121.8°+16.3° (92°-140°) at the last follow-up, and the
Western Ontario McMaster Universities osteoarthritis Index (WOMAC) score was 89.8+5.4 and the Knee Society score (KSS) was 91.5+7.5.
The mean range of motion in the conventional group was 112.6°+25.6° (60°—140°) at the last follow-up. The WOMAC score was 84.2+10.56,
and the KSS was 81.1+14.3. The a., B, v, and § angles of the implants were not significantly changed until the last follow-up. In the
comparison between the two groups, only the mean range of motion (p=0.018) and the KSS (p=0.038) showed statistically better results in
the navigation group than the conventional group.

Conclusion: Navigation-assisted total knee arthroplasty showed better KSS and range of motion compared with the conventional group
in a cross-sectional study with 8 to 10 years of follow-up results. However, only the KSS showed a significant difference between the two
groups by the amount of changes in the clinical and radiological results.
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Table 1. Patient Demographics and Preoperative Clinical Measurements

Variable Navigation group Conventional group

Subject 20 20

Gender (M:F) 0:20 2:18 0.147
Age (yr) 66.1+8.2 (43-75) 63.8+4.4 (57-70) 0.134
BMI (kg/m?) 23.6+3.2 251+2.6 0.057
Mechanical axis (°) 7.0+£5.8 (-6.2-18.1) 9.9+4.3 (2.5-17.9) 0.121
ROM (°) 120+9.6 (100-135) 115.8+22.0 (60-130) 0.052
WOMAC 53.4+9.1 (36-67) 54.2+12.2 (34-74) 0.935
KSS 59.9+7.8 (43-78) 60.1+13.3 (32-83) 0.758

Values are presented as number only, mean=+standard deviation (range), or mean+standard deviation only. M, male; F, female; BMI, body mass index;
ROM, range of motion; WOMAC, Western Ontario McMaster Universities osteoarthritis Index; KSS, Knee Society score.
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Figure 1. To compare the degree of polyethylene wear, the distance
from the lowest end of the medial condyle of the femoral component to
the tibial component and the distance from the lowest end of the lateral
condyle of femoral component to the tibial component were measured at
plain anteroposterior radiography.
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Table 2. Comparisons of the Clinical Results at the Last Follow-Up

Variable Navigation group Conventional group p-value
ROM (°) 121.8+16.3 (92-140) 112.6+25.6 (60-140) 0.018
WOMAC 89.8+5.4 (80-98) 84.2+10.6 (63-96) 0.157
KSS 91.5+7.5 (95-103) 81.1+14.3 (60-98) 0.038

Values are presented as mean=standard deviation (range). ROM, range of motion; WOMAC, Western Ontario McMaster Universities osteoarthritis
Index; KSS, Knee Society score.

Table 3. Comparisons of the Radiographical Measurements at the Immediate Postoperative Period

Variable Navigation group Conventional group p-value
Mechanical axis (°) -0.8+3.4 (-7.1-6.9) 0.5+2.1 (-2.3-5.6) 0117
o angle (°) 92.8+3.0 (88.8-99.9) 90.3+2.1 (84.5-95.4) 0.110
B angle (°) 91.3+2.3 (85.2-94.8) 90.3+3.4 (84.3-93.7) 0.303
y angle (°) 3.2+1.9(0.1-6.5) 8.8+5.6 (0.6-17.0) 0.001
8 angle (°) 85.4+1.7 (82.1-88.9) 85.6+3.1 (80.6-93.8) 0.813
Medial gap (mm) 5.9+0.8 (4.5-7.6) 7.0+1.4(4.9-10.2) 0.018
Lateral gap (mm) 6.0+0.8 (4.8-7.6) 7.2+1.4(4.9-10.0) 0.006
Values are presented as mean=+standard deviation (range).
Table 4. Comparisons of the Radiographical Measurements at the Last Follow-Up
Variable Navigation group Conventional group p-value
Mechanical axis (°) -1.0+2.9 (-4.5-4.3) 0.2+2.6 (-3.8-4.4) 0.302
o angle (°) 92.6+3.4 (87.9-99.3) 89.0+3.2 (83.7-93.8) 0.011
B angle (°) 90.5+2.5 (84.8-95.0) 90.5+1.9 (85.3-93.6) 0.899
yangle (°) 41+1.9(0.7-7.3) 8.7+6.1(0.4-18.2) 0.023
d angle (°) 85.2+1.6 (81.5-88.6) 85.4+3.2 (83.0-92.8) 0.659
Medial gap (mm) 4.5+0.7 (3.4-6.0) 51+1.4 (2.5-7.4) 0.108
Lateral gap (mm) 4.7+0.9 (3.2-6.0) 5.5+1.3 (3.0-7.6) 0.052

Values are presented as mean=standard deviation (range).

Table 5. Comparisons between the Preoperative and Last Follow-Up Clinical Results in Each Group

Navigation group

Conventional group
Preoperative

p-value

Variable
Preoperative Last follow-up p-value
ROM (°) 120.0+9.6 (100-135)  121.8+16.3 (92-140) 0.185
WOMAC 53.4+9.1 (36-67) 89.8+5.4 (80-98) <0.05
KSS 59.9+7.8 (43-78) 91.5+7.5 (95-103) <0.05

115.8+22.0 (60-130)
54.2412.2 (34-74)
60.1+13.3 (32-83)

112.6+25.6 (60-140)
84.2::10.6 (63-96)
81.114.3 (60-98)

0.737
<0.05
<0.05

Values are presented as mean=standard deviation (range). ROM, range of motion; WOMAG, Western Ontario McMaster Universities osteoarthritis

Index; KSS, Knee Society score.
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Table 6. Comparisons between the Immediate Postoperative and Last Follow-Up Radiological Results in Each Group

Variable Navigation group Conventional group

Postoperative Last follow-up p-value Postoperative Last follow-up p-value
Mechanical axis (°)  7.0+5.8 (-6.2-18.1) -1.0+2.9 (-4.5-4.3) <0.05 9.9+4.3 (2.5-17.9) 0.2+2.6(-3.8-4.4)  <0.05
o angle (°) 92.8+3.0(88.8-99.9)  92.6+3.4 (87.9-99.3) 0.266 90.3+2.1(84.5-95.4)  89.0+3.2 (83.7-93.8)  0.213
B angle (°) 91.3+2.3(85.2-94.8)  90.5+2.5 (84.8-95.0) 0192 90.3+3.4(84.3-93.7)  90.5+1.9(85.3-93.6)  0.473
y angle (°) 3.2+1.9(0.1-6.5) 41£1.9(0.7-7.3) 0.008  8.8+£5.6 (0.6-17.0) 8.7+6.1 (0.4-18.2) 0.880
& angle (°) 85.4+1.7 (82.1-88.9)  85.2+1.6 (81.5-88.6) 0.172  85.6+3.1(80.6-93.8) 85.4+3.2(83.0-92.8)  0.950
Medial gap (mm) 5.9+0.8 (4.5-7.6) 4.5+0.7 (3.4-6.0) <0.05 7.0£1.4 (4.9-10.2) 51+1.4(25-74)  <0.05
Lateral gap (mm) 6.0+0.8 (4.8-7.6) 4.7+0.9 (3.2-6.0) <0.05 7.2+1.4 (4.9-10.0) 55+1.3(3.0-7.6) <0.05

Values are presented as mean=standard deviation (range).

Table 7. Comparisons of the Change Amount from the Immediate Postoperative Period to the Last Follow-Up between the Navigation Group and
Conventional Group

Variable Navigation group Conventional group
A Mechanical axis (°) -0.2+1.0 (-6.9-1.5) -0.2+1.3 (-2.7-2.3) 0.786
A ROM (°) 8.5+17.0 (-33-40) 1.4+34.6 (-52-64) 0.385
A WOMAC 35.5+10.4 (19-50) 30.0+11.6 (4-48) 0.257
AKSS 31.6x11.1 (10-55) 21.0+17.0 (-10-63) 0.013
A aangle (°) 0.03+1.7 (-4.2-1.8) -0.4+1.3 (-4.2-1.6) 0.254
A B angle (°) -1.1+£1.0 (-3.8-3.5) -0.3+0.9 (-3.5-1.9) 0.159
Avyangle (°) 0.9+1.4 (-1.6-4.9) 0.4+1.1 (-6.6-2.3) 0.231
A S angle (°) -0.3+0.9 (-1.6-4.9) -0.03+27.7 (-83.3-80.5) 0.862
A Medial gap (mm) -1.4+0.6 (-2.7—-0.6) -1.6+1.8 (-4.0-0.3) 0.081
A Lateral gap (mm) -1.4+0.7 (-2.7-0.1) -1.3+1.8 (-3.1-0.6) 0.289

Values are presented as mean=standard deviation (range). ROM, range of motion; WOMAC, Western Ontario McMaster Universities osteoarthritis
Index; KSS, Knee Society score.
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