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Abstract

Purpose To compare clinical and radiological outcomes
of static and dynamic medial patellofemoral ligament
(MPFL) reconstruction techniques.

Methods In a retrospective, matched-paired, cohort ana-
lysis, 30 patients surgically treated for recurrent lateral
patellar dislocation were divided into two groups of 15
patients matched for inclusion and exclusion criteria. The
static technique group underwent rigid fixation of the
gracilis tendon at the anatomic femoral MPFL insertion
and the superomedial border of the patella; the dynamic
technique group underwent detachment of the gracilis
tendon at the pes anserinus with fixation to the proximal
medial patellar margin via tunnel transfer obliquely
through the patella. Kujala, Lysholm, and Tegner scores;
pain level; and pre- and postoperative radiographic changes
of patellar height, patellar tilt, and bisect offset were
compared.

Results No significant between-group differences were
found in mean Kujala, Tegner, Lysholm, or visual analogue
scale scores or radiographic parameters. One case of re-
subluxation was observed in the dynamic group. All but
one patient in each group would have been willing to
undergo the procedure again.
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Conclusions Both techniques provided satisfactory short-
term outcomes.
Level of evidence 1I1.

Keywords Knee - Patellar instability - Patellar
dislocation - MPFL reconstruction

Introduction

Patellar instability is often multifactorial, with osseous and
soft tissue abnormalities leading to recurrent lateral dislo-
cations. Patients without severe osseous abnormalities who
are prone to dislocations within the first 30 degrees of
flexion are usually candidates for repair of medial soft
tissue constraints [4].

Because the medial patellofemoral ligament (MPFL) is
the primary passive restraint to lateral patellar translation at
0-30 degrees of knee flexion [5, 15], reconstruction of the
MPFL has become a popular treatment option for recurrent
lateral patellar dislocations. Various techniques have been
described in the literature, with differences among the
techniques including choice of graft, graft fixation and
tension, and static versus dynamic reconstruction [6, 11—
13, 17, 22, 24, 29, 34, 35]. Reconstruction of the MPFL
with a static, anatomic, double-bundle, gracilis tendon has
evolved as a reliable treatment option [17, 29, 32]. How-
ever, because the graft is stronger and stiffer than the native
MPFL [1], malpositioning and over-tensioning of the graft
may result in increased retropatellar forces, and an
increased medial tilt moment may lead to degeneration of
the patellofemoral joint [1, 9, 33]. Dynamic MPFL
reconstruction has been proposed as an alternative to static
reconstruction [6, 24, 26]. The first description of a
dynamic reconstruction technique dates to 1904, when
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Lanz described detaching the gracilis tendon at its insertion
at the pes anserinus and fixing it to the medial patella with
sutures after tunnelling the tendon through the medial
capsule [19]. A possible drawback is that the reconstruction
is non-anatomic; however, the major theoretical advantages
include protection against malpositioning and over-ten-
sioning the graft.

There has been only one matched-paired study com-
paring static and dynamic reconstruction techniques, in
which either adductor magnus rigid or semitendinosus
tendon dynamic femoral fixation was used for reconstruc-
tion of the MPFL in two groups of 12 patients [12]. The
findings suggested that a more dynamic femoral fixation
had advantages over the rigid alternative, although statis-
tically significant differences were not found.

The purpose of this analysis was to compare the clinical
and radiological outcomes of static versus dynamic MPFL
reconstruction, hypothesizing more favourable outcomes
for dynamic reconstruction.

Materials and methods

The databases of two hospitals were used to identify
patients who had undergone reconstruction of the MPFL
using either static or dynamic reconstruction for the treat-
ment of recurrent lateral patellar dislocations. The patients
were divided into two similar groups, matched according to
the variables listed in Table 1. Preoperative magnetic

Table 1 Patient characteristics

Variable Group A Group B P value
(static (dynamic
technique) technique)
Sex Male: 5; Male: 5; female: n.s.
female: 10 10
Age at time of surgery 21.3 £ 6.6 22.1 £ 3.7 n.s.
Body mass index 23.0+£29 220+£29 n.s.
Grade of trochlear 09 £+ 0.7 09 + 1.2 n.s.
dysplasia (range
0-2)
Patellar tilt 12.5 £ 4.7 15.6 £ 9.7 n.s.
Patellar shift 2.6 £ 2.6 4.8 + 6.1 n.s.
Patellar height 1.04 + 0.1 1.09 £+ 0.1 n.s.
Previous operations 0.5 £ 0.6 03 £0.7 n.s.
Number of previous 109 £ 7.7 8.6 £5.7 n.s.
patellar dislocations
Grade of arthritis 0.7+ 0.9 1.0 £ 0.5 n.s.

(Iwano
classification)

Values are expressed as mean =+ standard deviation. The grade of
trochlear dysplasia was determined according to the Dejour classifi-
cation (Grade A = 1, Grade B = 2, Grade 3 = 3, Grade D = 4)

resonance imaging (MRI) or computed tomography (CT)
scan and radiographs, surgical reports, and patient files
were available for all patients. Inclusion criteria were iso-
lated reconstruction of the MPFL, age >16 years, and a
minimum of two lateral patellar dislocations. Exclusion
criteria were Dejour type D trochlear dysplasia [7], Caton-
Deschamps index >1.3 measured on a lateral non-weight-
bearing radiograph [2], tibial tubercle—trochlear groove
distance >20 mm measured on a preoperative CT scan or
MRI [8, 28], frontal plane malalignment >7° measured on
a long leg standing weight-bearing X-ray (if clinically
suspected), a Q-angle >15°, cartilage defects > Outer-
bridge grade III as determined from the operative report [8,
25], arthritis > Iwano stage 2 determined from preopera-
tive X-rays [16], instability of the cruciate or collateral
ligaments, body mass index >35 kg/m? and known sig-
nificant musculoskeletal disease.

Surgical technique and postoperative protocol
Static reconstruction of the MPFL (Fig. 1)

Static reconstruction was performed according to the
description of Schoettle et al. [31]. Briefly, the gracilis
tendon is harvested, and both ends are whip-stitched with
an absorbable braided suture. After performing a skin
incision from the superomedial corner to the end of the
medial margin of the patella, the central part of the vastus
medialis obliquus (VMO) is identified and scissors used to

7

Fig. 1 Illustration of the static reconstruction technique according to
Schoettle et al. [29]. The graft is attached by two suture anchors at the
superomedial border of the patella and tendon-to-bone tunnel fixation
with an interference screw at the adductor tubercle
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Fig. 2 Illustration of the dynamic reconstruction technique according
to Ostermeier et al. [24]. The distal part of the gracilis tendon is
detached from its tibial insertion and transferred to the medial margin
of the patella

cut down to the medial femoral epicondyle between the
VMO and the joint capsule. The bony insertion of the
MPFL is prepared, and a 2-cm bony rim is created. The
tendon is embedded in the rim after placing two suture
anchors at the proximal and the distal ends of the rim and
fixed to the anchors under slight tension with non-resorb-
able sutures. After performing another skin incision in the
area of the medial epicondyle and the adductor tubercle,
the medial epicondyle and the adductor tubercle are pal-
pated and a guide wire with an eyelet is placed slightly
posterior to the midpoint of these two points under image
intensification on a straight lateral view. A drill hole is
created up to the contralateral cortex. The free tendon ends
are pulled between the prepared second and third layers to
the femoral insertion site and pulled into the femoral tun-
nel. Fixation of the graft is performed using a biodegrad-
able interference screw with the knee in 30 degrees of
flexion.

Dynamic reconstruction of the MPFL (Fig. 2)

The technique was performed according to the description
by Ostermeier et al. [24]. Briefly, the gracilis tendon is
detached at its insertion at the pes anserinus after opening
the sartorius fascia. Instead of transferring the tendon
through a subligamentous tunnel of the medial collateral
ligament, as detailed in the original description of the
technique, the tendon was passed around the incised sar-
torius fascia to the medial patellar margin, allowing the
fascia to act as a pulley for the transferred tendon. Fixation
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of the tendon is achieved by passing it through an oblique
transpatellar drill hole extending from the proximal medial
patellar margin to the lateral patellar margin. The tendon is
then tensioned with the knee in 30 degrees of flexion and
fixed with non-resorbable sutures placed subperiosteally,
with additional single resorbable sutures joining the distal
part of the VMO and the medial patellar margin.

Clinical outcome measures

Data collection was performed at the follow-up examina-
tion and according to patient records. Two board-certified
orthopaedic surgeons not involved in the surgical proce-
dures conducted all the postoperative follow-up
examinations.

Rating of the results was performed using the Kujala
score as the primary outcome measure [18]. Secondary
outcome measures were the Lysholm score [20], Tegner
[36] score, and pain level using a visual analogue scale
(VAS) score (10 cm, 0 = no pain, 10 = severe pain).
General satisfaction with treatment outcomes was evalu-
ated by questionnaire (1 = excellent, 2 = very good,
3 = good, 4 = fair, 5 = poor) and by asking patients
whether they would undergo the procedure again and
would recommend this procedure. Furthermore, recurrence
of dislocation, reoperation, and other postoperative com-
plications was recorded.

Radiological outcome measures

All patients underwent a standardized radiographic evalu-
ation at the follow-up visit, including conventional plain
anteroposterior (standing weight bearing), straight lateral,
and axial views. Patellar height, patellar tilt, and patellar
shift were compared with preoperative radiographs. Patel-
lar height was assessed on the lateral radiographs using the
Caton-Deschamps index [2]. Patellar tilt angle [14] and
patellar shift [37] were determined on axial views.

Institutional review board approval (ID 4433) was
obtained from the ethics committee of Hannover Medical
School prior to the study.

Statistical analysis

Sample size calculation was performed according to pub-
lished results of the techniques [24, 29] with different score
results by nine points with a standard deviation of 10 %
using the Kujala score as the primary variable. The dropout
rate was assumed to be 10 %. A power calculation was
performed with a confidence level of 95 % (a = 0.05) and
a power (1 —b) of 90 %, resulting in a minimum
requirement of 14 patients per group.
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PASW Statistics for Windows, version 18.0 (SPSS Inc.,
Chicago, IL, USA), was used for all analyses. Descriptive
statistics (means and standard deviation values) were cal-
culated. The Kolmogorov—Smirnov test was used to test the
normality of the distributions. To determine differences
between groups, a two-tailed Student’s ¢ test was used. A
P value <0.05 was considered significant.

Results

Mean  follow-up was 26 £ 0.6 months  (range
20-34 months). No significant between-group differences
were observed in demographic data and pathology-deter-
mining parameters (Table 1).

No intraoperative or early postoperative complications
were observed. Two patients underwent further operative
treatment of the affected knee. One patient from the static
group underwent arthroscopic partial meniscectomy inde-
pendent of the prior patella-stabilizing procedure. One patient
from the dynamic group underwent another patellar-stabiliz-
ing procedure because of continued lateral patellar disloca-
tions. No other recurrences were noted in either group.

No scores were taken from the two reoperated patients,
leaving 14 patients for analysis. However, the patient with
resubluxations was rated as a surgical failure, and the
patient’s general satisfaction with the treatment was rated
as poor.

No significant differences were observed between groups
with respect to the Kujala, Lysholm, and Tegner scores and
the VAS pain score (Table 2). All but one patient in each
group indicated they would undergo the procedure again.
Surprisingly, only 12 patients from the static group and 11
patients from the dynamic group would recommend the
procedure. When compared with the contralateral side, a
flexion deficit of 5° was found in one patient and a flexion
deficit of 10° in three patients (all from the static group).

No significant differences were observed between groups
in radiological outcome parameters of patellar height,
patellar tilt, and patellar shift (Table 3). Comparison of
changes between pre- and postoperative findings also
revealed no significant differences. Slight decreases in mean

Table 2 Score outcome measures

Variable Group A Group B P value
(static technique) (dynamic technique)

Kujala score 82 + 17 84 £+ 12 n.s.

Lysholm score 79 4+ 18 78 £ 17 n.s.

Tegner score 44 £ 18 52+£19 n.s.

VAS pain 23+23 1.8 +£2.1 n.s.

Values are expressed as mean + standard deviation. No statistically
significant differences were observed between the groups

2455

Table 3 Radiological outcome measures
Variable Group A Group B P value

(static technique)  (dynamic technique)

A preop — postop A preop — postop
Patellar tilt —-1.0£ 15 —14 £ 46 n.s.

angle

Patellar shift -00+14 —1.1 £3.7 n.s.
Patella height 0.01 £ 0.1 —0.03 + 0.1 n.s.

Values are expressed as mean =+ standard deviation. No statistically
significant differences were observed between the groups

values were found in all parameters in the dynamic group,
whereas in the static group, patellar shift and patellar height
remained almost unchanged (Table 3).

Discussion

The most important finding of this study is that both
techniques resulted in satisfactory clinical outcomes. The
complication rate was low, with subjectively satisfied
patients in most cases. No significant differences were
observed in score and radiological outcome parameters.
However, one patient in the dynamic reconstruction group
needed revision surgery because of recurrent lateral patel-
lar dislocations, whereas no static reconstruction patient
had a new dislocation after MPFL reconstruction.

The hypothesis that dynamic reconstruction leads to a
favourable clinical and radiological outcome over static
reconstruction could not be confirmed. In the present study,
whether protection against malpositioning or over-tension-
ing of the graft was achieved by using the dynamic recon-
struction remains unclear. However, the flexion deficit in 4 of
14 patients in the static reconstruction group might be an
indicator of malposition or over-tension, although none of
these patients reported major complaints or were found to
have an inferior outcome compared with other patients with a
range of motion equivalent to that of the contralateral knee.

Although it did not reach statistical significance, there was
a slight tendency toward better average Kujala, Lysholm, and
Tegner scores in the dynamic group than in the static recon-
struction group. However, compared with previously pub-
lished scores after MPFL reconstruction [10, 32, 34], scores in
both groups were rather low. Comparison of our results with
those previously reported is difficult because of differing
study protocols, outcome criteria, and pathologies treated. In
the original publication reporting the technique used for this
study, Schoettle et al. [29] reported an average postoperative
Kujala score of 85.7 points compared with 82 points in this
series. Mean Kujala scores in the original publication of Os-
termeier et al. [24] (95 points) were better than those in this
study (84 points). The reasons for the inferior findings among
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the patients in this study remain unclear. Possible explanations
could be the different follow-up periods; abbreviations of the
techniques used, with different surgeons performing the pro-
cedures; and a possible bias from non-independent follow-up
examinations. Furthermore, in both original studies, the
semitendinosus tendon was used for reconstruction. However,
both authors recommended use of the gracilis tendon in later
publications [23, 30, 31], consistent with other publications on
reconstruction of the MPFL [3, 21, 27].

Radiological evaluation revealed only slight changes
compared with preoperative findings in both groups. This is
not surprising, because reconstruction of the MPFL treats
lateral instability in the first 30 degrees of knee flexion. Axial
views are performed in 45 degrees of flexion and in many
instances show normal values with respect to the patellar tilt
angle and patellar shift. Interestingly, although the mean A
values were almost comparable between the two groups, the
standard deviation was higher in the dynamic reconstruction
group, probably because of less rigid fixation of the graft.

The major limitations of this study are the short follow-
up and the small number of patients being evaluated.
However, power analysis with sample size calculation was
performed according to published results of the techniques,
and the mean follow-up time of over 2 years appears suf-
ficient to obtain meaningful results. The strengths of this
study are that patients were matched, providing comparable
study groups, and that two observers not involved in the
surgical procedures independently examined all patients.
The interpretations of the radiological outcomes should be
regarded cautiously because the preoperative radiographs
were performed in two different hospitals, whereas the
follow-up examination was performed in the same hospital.

Conclusion

The findings of this study suggest that both techniques
result in satisfactory, comparable short-term outcomes with
low complication rates.

Conflict of interest The authors declare that they have no conflict
of interest.
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