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Background
It was proved that improper rotation of the femoral component during total knee replacement (TKR)
might lead to patellofemoral maltracking, anterior knee pain and restriction in knee range of motion
postoperatively. One of the main goals of TKR is to restore balance and stability in full range of motion
and modern implants facilitate doing so. One of the often underrated aspects contributing to restoring
knee function is patella positioning in the component trochlear groove. It is hypothesised that using
measured resection technique with dynamic tensioner and anatomic implant design, patella alignment
might be more accurate than in standard gap-balancing technique and thus allow for better
postoperative knee range of motion.

Objectives
The aim of this study was to prospectively analyze patella positioning in the trochlear groove in patients
undergoing TKR with use of dynamic tensioner and compare it to the ones undergoing gap-balancing
technique.

Study Design & Methods
63 consecutive patients undergoing TKR between June and October 2021 due to primary knee
osteoarthritis were randomly assigned to receive anatomic design implant with femoral component
rotation being assessed by either soft tissues balancing with use of dynamic tensioner or by placing it in
3 degrees of external rotation and then balancing soft tissues (control group). Randomization proccess
was based on sex, body-mass index and operated side. All patients underwent computed tomography
(CT) in 30 degrees of knee flexion in 1-2 days following the procedure. In the axial bone window a line
representing the patella facet  and a perpendicular line to the facet, intersecting the posterior condylar
axis (PCA) and surgical transepicondylar axis (sTEA) were drawn. The angles between the
perpendicular line and PCA and sTEA were measured (PCA-patella angle) and sTEA (sTEA-patella
angle). These represent the patellar positioning with regard to implant rotation. Parameters analyzed
additionally in this study were relationship between PCA and sTEA, number of PCA-patella angle
values greater than 93 or less than 87 degrees, number of femoral component internal rotation cases and
PCA-patella angle deviations after exclusion of internal rotation cases.

Results

There were statistically significant differences in PCA-patella (1.26 vs. 2.24, p=0.022) and



sTEA-patella angles (average 2.14vs3.1, p=0.049) between dynamic-tensioner and control group.
Significantly lesser deviation from 90 degrees was observed in the dynamic-tensioner group (average
1.59 vs. 2.24, p=0.037). 3 cases in the control group had deviation of PCA-patella angle of more than 3
degrees, compared to 0 in the dynamic-tensioner group (p=0.034). After exclusion of internal rotation
cases, there was still statistically significant lesser deviation from 90 degrees of the PCA-patella angle
in the dynamic-tensioner group (1.24 vs. 2.24, p=0.02).

Conclusions
Compared to standard 3 degrees of femoral component external rotation, use of dynamic tensioner
allowed for more accurate restoration of the patellar facet position with reference to the PCA. Further
clinical observations must be performed to assess whether it has an impact on the postoperative range of
motion in long follow-up.


