
Introduction

Proper patellar tracking is crucial for a total knee
arthroplasty to function well. Abnormal patellar track-
ing can lead to diminished range of motion, anterior
knee pain, overloading the polyethylene and abnormal
implant wear [12, 17]. Patellar tilt angle and displace-
ment can worsen during the long-term postoperative
period, which was made with medial parapatellar (MPP)
approach [13, 16]. The midvastus (MV) approach, which
was popularized by Engh for the last decade, had some
potential advantages about patellar tracking and lateral

retinacular release rates [6, 15, 19]. However, there is not
enough data concerning the time-dependent alteration
of patellar tilt and congruence with MV approach. The
purpose of this prospective randomized controlled study
was to document the changes in patellar tracking by
time comparing the MV and MPP approaches in a series
of one-stage bilateral total knee replacements.

Material and methods

From October 2001 to October 2002, 21 patients (42
knees) undergoing simultaneous bilateral cemented
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Abstract The aim of this study was
to compare the alteration of patellar
tracking by time, which was per-
formed through two different ap-
proaches: midvastus and medial
parapatellar. Twenty-one patients
undergoing simultaneous bilateral
primary total knee replacements
were randomized prospectively to
perform the surgery via a medial
parapatellar approach on one knee
and midvastus approach on the
other knee. All of the patellae were
resurfaced. Preoperative, early and
late postoperative (mean 22 month)
skyline views of the patellae were
taken. We found that preoperative
2.24� lateral tilt of patella had not
changed by time at the midvastus
side (2.95� and 2.57�). Moreover,
preoperative 0.48% lateral subluxa-
tion of the patella for midvastus
approach had not changed (1.48%

and 1.67%). Although 2.19� patellar
lateral tilt had not significantly
changed at the early postoperative
period, which was performed via
medial parapatellar approach, there
had been a significant increase to
5.38� by time (P=0.037) compared
to the preoperative radiographs.
Additionally, the preoperative lat-
eral subluxation of the patella
(0.57%) at the medial parapatellar
side had increased to 5.43% at the
early (P=0.009) and 5.62% at the
late (P=0.012) postoperative mea-
surements. Midvastus approach is
superior to medial parapatellar ap-
proach concerning the late patellar
tracking.
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primary total knee replacements were prospectively
randomized to perform the surgery via a MPP approach
on 1 knee and MV approach on the other knee. The
average age of the patients was 67 years (range 53–73).
There were one male and 20 female patients. Selection
criteria for this study included primary diagnosis of
osteoarthritis, varus deformity, almost the same grade
arthrosis and same degree preoperative range of motion
for both knees of the same patient. Total knee arthro-
plasty system used in this study were posterior cruciate
ligament (PCL)-stabilized knee design in 18 knees of
nine patients and PCL-retaining design in 24 knees of
twelve patients (Genesis II, Smith& Nephew, Memphis,
TN, USA). The same instrumentation was used in both
knees of the same patient individually. Two surgeons
performed all of the surgical procedures. Both knees of
the same patient were operated by the same surgeon.
Femoral neutral bone cuts were made with the anterior
referencing cutting guides (without externally rotating
the cutting blocks). All of the patellae were resurfaced
with dome shaped polyethylene patellar component.
Patellae were prepared by means of a patellar clamp
with a reamer guide to obtain precise reaming. Ridges
were cut by an oscillating saw. Patellar thickness was
measured with a caliper before resection and an effort
was made to reproduce the original patellar thickness.
Medially positioned onset cemented fixation of the pa-
tellar button was performed. Same size implants were
used for both knees. Both knees of two patients needed
lateral retinacular release.

Preoperative skyline views of the patellae were taken
with the knee in approximately 30� flexion using the
technique of Laurin et al. [14]. Postoperative radio-
graphs were taken at the sixth week and finally at the
mean twenty-second month of the operation (range 13–
28 month).

Lateral tilt of the patella was measured and patellar
congruency was calculated by a blinded observer at the
preoperative and early and late postoperative radio-
graphs. The preoperative lateral tilt of the patella was
defined as the angle between a line drawn from the
anterior limits of the femoral condyles and a line drawn
from the posterior limits of the articular surfaces of the
medial and lateral facets of the patella [2]. The post-
operative lateral tilt angle (Fig. 1) was defined as the
angle between a line from the anterior limits of the
femoral condyles and a line drawn through the patellar
prosthesis-bone interface [8]. Patellar congruency
(Fig. 2) was calculated as a percentage, which was a
modification of the system described by Keblish et al.
[11]. (The calculated value was subtracted from 100 to
facilitate the statistical calculations and this final value
was the percentage of subluxation). For the tilt and
tracking, negative values indicated medial, positive
values indicated lateral bending or subluxation of the
patella.

Statistical significance of the preoperative and post-
operative values about the tilt degree and tracking per-
centage were analyzed by using Mann–Whitney U test
and Wilcoxon sign test.

Results

The preoperative patellar tilt and congruency of right/
left knees and MPP/MV sides had no significant differ-
ences (P>0.05) as shown in Table 1.

Radiographic measurements for the two groups were
summarized in Table 2 and Figs. 3 and 4. The tilt angles
at the early postoperative period for the two approaches
were not significantly different (P=0.899). However, at
the late postoperative period, lateral tilting of the patella
was significantly higher for MPP group compared with
the MV group (P=0.038). Nevertheless, the patellae
showed a significant lateral subluxation for MPP group
both at the early (P=0.024) and late postoperative
periods (P=0.029) compared with the MV group.

Fig. 1 Postoperative lateral tilt of the patella is the angle between a
line from the anterior limits of the femoral condyles and a line
drawn through the patellar prosthesis-bone interface [9]

Fig. 2 Method of measuring patello-femoral congruency adapted
from Keblish et al. [11]. 100 ) [(B¢D¢/A¢B¢) · 100] = percentage of
patellar subluxation (negative for medial and positive for lateral
subluxation of the patella)
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Furthermore, the preoperative tilt of the patella was
compared with early and late postoperative values
within the groups. Tilting of the patella was not signif-
icantly different for MPP group at the early postopera-
tive measurements compared to the preoperative values
(P=0.418). On the other hand, this value significantly
deteriorated at the late postoperative period (P=0.037).
Lateral tilting of the patella for MV group did not sig-
nificantly alter at the early (P=0.359) and late postop-
erative periods (P=0.672) compared to the preoperative
values.

The preoperative congruence of the patella was also
compared with early and late postoperative values. The
patellae significantly shifted laterally for MPP group at
the early (P=0.009) and late postoperative measure-
ments (P=0.012) compared to the preoperative values.
On the other hand, there was not a significant difference
at the congruence of the patella for MV group at the

early (P=0.646) and late postoperative period
(P=0.484) compared to the preoperative values.

Discussion

Proper patellar tracking and alignment is a major con-
stituent of a well-functioning total knee replacement. To
centralize the patella in the trochlear groove, a parapa-
tellar release might be required [12]. On the other hand,
this procedure may interrupt patellar blood supply and
may cause many patellar complications secondary to
avascularity like stress fracture [1, 9, 18]. MV approach
offers some distinct benefits over the MPP approach. The
most accepted advantage of this approach is preservation
of the majority of the extensor mechanism. As a result,
MV approach improves patellar tracking [4], and de-
creases the need for lateral retinacular release [5, 6, 15, 19].

It was reported that postoperative tilt angle and dis-
placement of the patella had not remained at the same
position. Lateral tilt of the patella can increase and
displacement can worsen during the long-term postop-
erative period [13, 16]. Although there are some reports
about the patellar tracking comparing the MPP and MV
approaches, we are unaware of any report on the
patellar tracking changes by time, which was performed
with MV approach.

In this study, the tilt angles at the early postoperative
period, for the two approaches, were not different. The
real advantage of MV approach on patello-femoral tilt
angle was obvious at the late postoperative period.
Lateral tilt of the patella, which was performed with
MPP approach, was increasing by time. It was shown in
an experimental model of flexor tendon repair that in the
rehabilitation period, there may be a gap formation and
elongation in the repair side of the tendon [7]. We think
that this increase in the MPP approach knees may be
explained by the loosening of the repaired medial
quadriceps tendon during rehabilitation. On the other

Table 1 Preoperative tilt and tracking of patellae

Tilt (degree) Tracking (%)

Right 1.45±1.70 1.60±7.35
Left 2.91±3.36 0.45±4.85
MPP approach sides 2.19±2.69 0.57±6.59
MV approach sides 2.24±2.91 0.48±5.88

Table 2 Radiographic data of patellar tilt and congruence for the
medial parapatellar and midvastus approaches

Medial parapatellar Midvastus

Preop patellar tilt (degree) 2.19±2.69 2.24±2.91
Early postop tilt (degree) 3.19±4.72 2.95±4.22
Late postop tilt (degree) 5.38±6.21 2.57±5.46
Preop congruence (%) 0.57±6.59 0.48±5.88
Early postop congruence (%) 5.43±6.81 1.48±6.86
Late postop congruence (%) 5.62±5.62 1.67±4.92

Fig. 4 Changes at the patello-femoral congruency. Medial para-
patellar approach group had significant postoperative lateral
subluxation

Fig. 3 Time dependent changes of patellar lateral tilt with two
different approaches. Lateral tilt of the patella had significantly
increased at the medial parapatellar approach side
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hand, as the quadriceps tendon was not damaged during
the surgery with MV approach, we could not observe
any time dependent change in the patellar tilt. However,
there was not any significant change on patellar tilt angle
by time, which was made with MV approach.

Similarly, MV approach was also advantageous on
patellar subluxation both in the early and late postop-
erative periods. Patella was tended to preserve its pre-
operative position. However, there was an obvious
lateral displacement of the patella, which was made with
MPP approach.

In this study, we used two type of prosthesis: PCL-
stabilized and PCL-retaining design. As the selection
criteria was almost the same grade arthrosis and same
degree preoperative range of motion for both knees of
the same patient, same type of implantation was per-
formed for both knees in an individual patient. In the
literature, it was shown that patellofemoral loading
characteristics were not statistically different for PCL-
stabilized and PCL-retaining design prostheses until 60�,
it was expected that these variables will not change our
results [3]. Since the femoral component design of the
prosthesis used, in this study (Genesis II), had an ana-

tomic lateralized trochlear groove design, the results
obtained in this study may not be generalized for all type
of arthroplasties. This study design was constructed on
the fact of abnormal patellar tracking may lead to
overloading the polyethylene and abnormal implant
wear. Because of that we only included the patients
whose patellae were replaced. It is also impossible to
generalize the results to the patients whose patella was
not replaced. We used Laurin’s technique to have the
skyline views of the patella to measure the patellar tilt
and congruency. However, it was reported that patellar
subluxation can be detected more accurately by using
computed tomography with the knee in full extension
than by using conventional axial roentgenograms [10].
This was also the weakness of this study.

The results of the current study suggested that
patellar lateral tilt increased by time, which was per-
formed by MPP approach, while tilt of patella was not
changed by time in the MV side. Patelo-femoral con-
gruency did not change with MV approach even at the
late postoperative period. However, the patella tended
to subluxate laterally at the MPP side both at the early
and late postoperative measurements.
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