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The Advantages of Navigation for a Novice Surgeon in Performing
Total Knee Replacement Surgery

Myung-Rae Cho, M.D., Suk-Kyoon Song, M.D., and Won-Kee Choi, M.D.”"

Department of Orthopaedic Surgery, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: To compare the outcomes of navigation-assisted total knee replacement conducted by a skilled surgeon and novice surgeon, as
well as to evaluate the usefulness of the navigation assistance to a novice surgeon.

Materials and Methods: We retrospectively made a comparison between 60 total knee replacement surgeries conducted by skilled
surgeon and 60 total knee replacement surgeries by a novice surgeon during the 2015. Scanograms were taken both preoperatively and
at 3-month postoperatively to measure the accuracy of bane cutting and alignment. As for external rotation of the femur, we checked the
values of the distal femur surgical epicondyle axis, and the posterior condyle axis displaced by the navigator after bone registration for both
novice and skilled groups. For postoperative functional examination, Knee Society Score (KSS) were evaluated at 1-year follow-up.

Results: Forty-nine knees in the skilled group, and 51 knees in the novice group achieved coronal axis alignment of hip knee ankle values of
0°£3°. The mean external rotation degree of the femoral epicondyle axis against the posterior condyle axis, measured by the navigator, was
3.8°+2.9° in skilled group, and 1.2°+3.0° in novice group. When regarding femoral epicondyle axis, which showed a more internal rotation
than the posterior condylar axis as an outlier, six cases were outlier in skilled group, while, 18 cases were outlier in novice group. After
revising external rotation value of femoral implants comparing values navigation displaced and values using 3° external rotation manual
Jig against femoral posterior condylar axis, the skilled group showed 0 case of outlier and the novice group showed 10 cases of outlier.
The mean KSS knee assessed at 1 year postoperatively was 83.2+6.8 in skilled group, and 83.1+7.0 in novice group, with no statistically
significant difference.

Conclusion: Navigation provides advantages to novice surgeon to achieve stabilized coronal plane axis, as well as accurate resection of
the femur and tibia. However, the navigation does not provide any advantages in achieving the aimed amount of femoral external rotation
to novice surgeons.

Key words: total knee replacement, navigation, coronal axis alignment, femoral external rotation
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Table 1. Difference in Patient Demography between Group 1 and Group 2

Age (yn) 70.1+6.1 71.4+6.7 0.27
Female 52 (86.7) 48 (80.0) 0.33
BMI 23.8+2.3 24.0+2.1 0.74
Pre-op HKA 170.6+5.9 170.1+5.7 0.66
Pre-op KSS knee 38.2+12.5 39.0+13.4 0.75
Pre-op KSS function 24.3+8.4 25.0+£9.0 0.64
Pre-op maximal knee flexion 140.6+2.3 140.8+2.0 0.65

Values are presented as the meanzstandard deviation or number (%). Group 1, skilled surgeon; Group 2, novice surgeon; BMI, body mass index; Pre-
op, preoperative; HKA, hip knee ankle; KSS, Knee Society Score.

Whiteside Epicondylar Posterior
8.57int 0.0"int 9.0"int

Rotation

Planned 00°Int

Epicondylar ' | ; )
@ooint® i Verfied 35°Ex

Reset Plan . » Deviation

Figure 1. (A) We designated femoral external (ext) rotation with surgical epicondylar axis registration, first. (B) To revise femoral ext rotation, we applied
3° ext rotation jig. (C) After comparing the registration and jig value, we decided on the final femoral ext rotation. int, internal.
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Figure 3. Navigation screen displayed femoral implant external (ext)

rotational values of the posterior condylar axis and Whiteside against the
Figure 2. We measured the lateral distal femoral angle and medial  epicondylar axis. int, internal.

proximal tibial angle using a scanogram to measure the errors of bone
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Table 2. Difference in Errors of Bone Cutting between Group 1 and Group 2

Variable Group 1 (n=60) Group 2 (n=60)
Post-op LDFA (°) 90.5+1.7 91.4+15 0.01
The absolute value of post-op LDFA errors (°) 1.4+1.0 1.7+1.1 0.13
Post-op MPTA (°) 90.1+£1.0 89.7+1.1 0.04
The absolute value of post-op MPTA errors (°) 0.8+0.6 1.0+0.6 0.20

Values are presented as the mean=standard deviation. Group 1, skilled surgeon; Group 2, novice surgeon; Post-op, postoperative; LDFA, lateral distal
femoral angle; MPTA, medial proximal tibial angle.

Table 3. Difference in Femoral External Rotation Values Navigation Displaced between Group 1 and Group 2

Variable Group 1 (n=60) Group 2 (n=60)
Epicondylar axis on navaigation, initially (°) 3.8+2.9 1.2+3.0 <0.001
Revised epicondylar axis on navigation (°) 3.4+1.7 2.2+21 <0.001

Values are presented as the mean=standard deviation. Group 1, skilled surgeon; Group 2, novice surgeon.
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