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Abstract
Patellofemoral instability is a common cause of knee pathology that is affecting the quality of life
among pediatric population.

Methods: We performed a prospective cohort study, including patients that underwent surgical
management by using the Lateral Release and Medial Imbrication approach (LRMI) or Medial
Patellofemoral Ligament Reconstruction (MPFL-R). The purpose of this study was the assessment of the
quality of life among pediatric population that underwent surgery for patellar dislocation. The quality of
life was evaluated before and after surgery using the Pediatric International Knee Documentation
Committee form (Pedi-IKDC). The postoperative scar was evaluated using The Stony Brook Scar
Evaluation Scale. 108 patients were selected and grouped according to the type of procedure.

Results: before surgery, the calculated Pedi-IKDC scores were similar between the two groups of patients.
We identi�ed substantial improvement in the postoperative score after surgery and the Medial
Patellofemoral Ligament Reconstruction technique showed better results. The difference regarding the
Pedi-IKDC score between the two groups was signi�cant, in favor of the Medial Patellofemoral Ligament
Reconstruction. By using the Stony Brook Scar Evaluation Scale, an important difference emerged
between the two groups of patients in favor of the Medial Patellofemoral Ligament Reconstruction
technique, revealing that it is a minimally invasive approach, improves recovery, reduces postoperative
stay and increases the patients quality of life.

Conclusions: This study provides further evidence based results that support the recommendations
regarding the Medial Patellofemoral Ligament Reconstruction technique as the gold standard for the
patellofemoral instability.

Trial registration: The Ethics Committee of „Grigore Alexandrescu” Children’s Emergency Clinical Hospital
of Bucharest approved this study on 1st of March 2013. The project code is 7/01.03.2013. An informed
parental consent was obtained for every participant. 

Background:
The pain and the functional limitations represent the two main features of the pathology that implies the
dislocation of the patella. Patellar dislocation requires a very complex approach starting with the
diagnosis phase and ending with the �nal step, the treatment. An extensive anatomical knowledge and
understanding the biomechanics of the patellofemoral joint is mandatory for an excellent therapeutic
result.

The patellofemoral joint is a very elaborated articular system that gathers multiple static, active and also
passive stablishing factors. The patellofemoral joint includes the undersurface of the patella bone and
the cartilaginous anterior surface of the distal part of the femur, the trochlear groove. The
acknowledgement of the signi�cance of the bony alignment regarding the tibial tubercle and the trochlear
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groove distance, trochlear dysplasia, patella alta and the femoral origin of the medial patellofemoral
ligament (MPFL) is indispensable [1].

When referring to the patellofemoral instability we de�ne it as the pathology generated by the
disarticulation of the patellar bone from the patellofemoral joint. It is crucial that the specialist must fully
understand the biomechanics of the knee articulation in order to apply the correct and most effective
personalized treatment.

Patellofemoral instability is a common cause of knee injury that occurs in the pediatric population [1, 2].
Having an incidence rate of 29–43 per 100.000 patients, it often causes functional impairment in children
[1]. The incidence of chronic instability is particularly high regarding the girls between 10 and 17 years old
[3]. The stability of the patellofemoral joint depends on both bony and soft tissue structures [4].
Developmental anomalies, traumatic disruption of static restraints, and weak dynamic stabilizers can all
lead to symptomatic instability [5].

Conservative treatment usually consists of cast or splint immobilization that will result in increased time
in the rehabilitation period [6, 7]. The recurrence rate after conservative treatment can be up to 15–44%
[8]. Even without recurrence, 70% of patients report residual pain or instability [9]. Physiotherapy also has
an important role comprising quadriceps programs that focus on medial to lateral balance improvement
as well as walking pattern re-education and jumping techniques [9, 10]. If conservative management fails
to improve the patients’ symptoms signi�cantly, surgical treatment is the next recommended step [11].

In order to correctly asses a patellofemoral instability, clinical examination, conventional X-ray imaging
and Magnetic resonance imaging are needed [12]. In most severe cases, Computed tomography followed
by 3D reconstruction and 3D printing can help the orthopedic surgeon plan the safest and the most
effective surgery approach [13].

Patient follow-up after surgery shows signi�cant improvement in performing various tasks and thereby
enhancement in quality of life for the patients [14]. There have been many useful techniques in the
treatment of patellar dislocation but so far none of them have proven absolute superiority [15].

Methods:
The purpose of this study was to assess the quality of life (QOL) of patients that suffered from episodic
patellar dislocation who were surgically treated by using the Lateral Release Medial Imbrication (LRMI) or
Medial Patellofemoral Ligament reconstruction (MPFL-R).

The study was performed in an urban area emergency hospital for children, between 2013–2018, after
positive diagnosis for patellofemoral recurrent dislocation. The Ethics Committee of “Grigore
Alexandrescu” Children’s Emergency Clinical Hospital of Bucharest approved this study on 1st of March
2013. The project code is 7/01.03.2013. An informed parental consent was obtained for every participant.
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The diagnosis was established based on clinical �ndings, radiologic exams and magnetic resonance
imaging scans, using the following inclusion criteria:

history of multiple locked dislocations or locked dislocation present at admission

presence of hemarthrosis

positive apprehension test

painful medial parapatellar structures and femoral epicondyle

minimum follow-up of 24 months.

Knee radiographs performed in the antero-posterior and lateral view were used to identify complications
such as avulsion fracture or femoral condyle osteochondral fracture, for these were among exclusion
criteria. Lack of preoperative and postoperative knee radiographs, lack of informed consent were also
considered exclusion criteria. Magnetic resonance imaging scans was used to evaluate the lesions
involving the soft tissue. Magnetic resonance imaging was also used preoperatively in order to decide on
a treatment plan by examining the growth plate, and to assess whether other additional procedures were
needed, such as trochleoplasty or patellar tendon realignment.

The quality of life was evaluated before and after surgery using the Pediatric International Knee
Documentation Committee (IKDC-Pedi) form. The postoperative evaluation of the quality of life was
conducted after at least 24 months of follow-up. The average interval from surgery to follow-up was 30
months (25–50 months). The postoperative scar was also assessed using The Stony Brook Scar
Evaluation Scale (SBSES) in conjunction with the quality of life. The questionnaires were �lled out by the
patients under parental guidance in the presence of the attending physician.

The acquired and statistically analyzed data comprised the following variables: age, sex, type of surgery,
date of surgery, athletic level, preoperative IKDC-Pedi score, postoperative IKDC-Pedi score, postoperative
The Stony Brook Scar Evaluation Scale.

For statistical analysis we assumed a null hypothesis of equal e�cacy of MPFL-R and LRMI. We set the
signi�cance level at 5% (0.05). We modelled the frequency by running a Shapiro-Wilk Test. As the data
went through normal distribution, the independent Student-T test was used to compare IKDC-Pedi scores
between patients who underwent LRMI surgery and those who experienced MPFL-R. The response to the
athletic ability related question of the Pedi-IKDC form could not be used to express a normal distribution
so a Mann-Whitney U test was run to check for statistical signi�cance. As the scar evaluation data was
not equally distributed, a Mann-Whitney U test was also needed. Standard deviation (SD) was calculated
and a con�dence interval (CI) of 95% was used.

Results:
A total number of 130 patients were operated for episodic patellar dislocation in the selected time
interval. Five of them were eliminated from the study due to lack of adequate postoperative radiographs.
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Twelve more were excluded because they underwent other surgical techniques. Five patients did not
consent to take part in the study. 108 recreational athletes ful�lled both the inclusion and exclusion
criteria, completed the questionnaires and presented at follow-up, as seen in Fig. 1.

The average age of the patient in the moment of the diagnosis of patellar dislocation was 13.3 years ± 2
years. Between diagnosis and surgery most of the patients (96%) had at least two more luxation
episodes. Following the randomization, 80 patients were assigned to the LRMI group and 28 to the MPFL-
R group. The mean age at surgery was 14.2 years ± 3.3 in the LRMI group and 14.5 years ± 2.7 in the
MPFL-R group. In the LRMI group 30% were boys and 70% were girls. The MPFL-R group comprised 18%
boys and 82% girls, as seen in Table 1. There were no statistically signi�cant differences pertaining age,
sex or athletic level.

Table 1
Age and sex distribution according to the surgery group

  MPFL-R group LRMI group

Sex Male Female Male Female

Total 5 23 24 56

Average Age 14.7 14.1 14.9 14.3

 

Preoperatively the Pedi-IKDC scores were similar between the two surgical groups (MPFL-R 41.4 points vs
LRMI 39.4 points) and the difference was not statistically signi�cant (p = 0.314).

We found signi�cant improvement following both surgical approaches, the MPFL-R group scoring better
that LRMI in postoperative IKDC-Pedi forms comparing to preoperative assessment (MPFL-R + 36.36
points − 95%CI [27.76–44.97] vs. LRMI + 20 points − 95% CI [15.11–25.53], p < 0.0001).

There was also a statistically signi�cant difference in the postoperative IKDC-Pedi score between the 2
groups (MPFL-R 77.71 points vs. LRMI 59.74 points, p < 0.0001–95% CI [11.22–24.72]) as seen in
Table 2.

Table 2
Preoperatory and postoperatory questionnaire scores

from the MPFL-R and LRMI groups

  LRMP MPFL-R P

# of patients 80 28  

IKDC-Pedi preop 39.41 41.35 0.314

IKDC-Pedi post op 59.74 77.71 < 0.001

SBSES 2.76 4.50 0.002
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The postoperative scars yielded different SBSES scores, MPFL-R having an average of 4,50 and LRMI
2,76 with a statistically signi�cant p-value (p = 0.002).

There were no redislocations noted in the MPFL-R group and eight 10% redislocations in the LRMI group.

Discussion:
IKDC-Pedi was chosen as the quality of life measurement because it had better responsiveness than
KOOS-Child. Being a shorter questionnaire makes it more likely to be fully completed in a clinical setting
[16].

The Stony Brook Scar Evaluation Scale (SBSES) was selected for the same reason: a short time to
complete and good clinical relevancy [17].

The different Pedi-IKDC scores were largely tied to the patients’ ability to improve, or at least return to their
previous level of activity. The questions related to athletic ability showed the biggest differences in favor
of MPFL-R. One possible explanation may by the faster mobilization post-surgery which would provide
protection against the muscular atrophy caused by immobilization [18].

In our study we noticed better outcomes related to pain assessment among the MPFL-R group. MPFL-R
restores the normal anatomy of the knee thus facilitating normal joint reaction forces [19]. In the case of
LRMI the increased joint forces could cause un-pleasant sensations like pressure or pain in the knee joint
[19].

The postoperative score for the MPFL-R group is correlated to other studies found in literature, indicating
adequate surgical technique and rehabilitation programs [20]. The LRMI group had fewer reported
redislocations than most studies using a similar surgical technique, yet the IKDC-Pedi score was lower
than expected [21] [22]. Although patellar redislocations affect QoL, there are other negative factors, such
as failure to return to sport that also lower it as seen in our study.

The cosmetic differences between the two procedures are also undeniable. MPFL-R is by far less invasive
and results in a signi�cantly better looking postsurgical scar. The SBSES does not take into account scar
length, and it should be mentioned that the MPFL-R group has two short scars while the LRMI has one
long scar. As observed in our study this is a cause of distress for patients even if the scar itself has
healed without abnormal pigmentation, elevation or depression.

One factor that is particularly important in this patient group is the status of the tibial and femoral physes
[11]. While the surgical technique used for MPFL-R in this study does not usually affect the growth plate,
there is still a slight risk. In contrast, the LRMI procedure only involves the soft tissues surrounding the
knee, eliminating any risk of damage to the growth plate.
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Lateral release on its own has yielded unsatisfactory outcomes in the history of patellar dislocation
treatment [23], and release of a normal lateral retinaculum may increase lateral patellar translation and
cause even more instability, due to the role of the lateral retinaculum in resisting lateral patellar
translation [24]. In one study, which compared MPFL-R without lateral release and MPFL-R with lateral
release, the groups had similar outcomes thus showing that Lateral release is not mandatory [25]. Lateral
release also presents a risk of overly reducing lateral forces on the patella and thus inducing a medial
dislocation, worsening the patients’ quality of life and requiring further corrective surgery [26].

The follow-up period was clinically relevant because most redislocations (70%) occur within 24 months
postoperatively [27]. It is insu�cient to determine whether differences in joint anatomy that result after
surgery remotely affect the incidence of osteoarthritis, and this would require a lengthy, hard to manage
longitudinal study.

The strength points in our study are the homogeneity of the surgical techniques that were identical for all
patients as well as the homogeneity of the study groups concerning risk factors for patellar dislocation.

Conclusions:
Recurrent patellar dislocation is a disabling condition that can be prevented both by MPFL-R and by
LRMI.

MPFL-R interventions are minimally invasive, reduce postoperative recovery time and increase quality of
life.

This study provides further evidence for the recommendation of MPFL-R as the gold standard for
patellofemoral instability. Further studies can be done in order to verify the long term stability and side
effects on MPFL-R.

List Of Abbreviations:
LRMI = Lateral Release and Medial Imbrication approach

MPFL-R = Medial Patellofemoral Ligament Reconstruction

Pedi-IKDC = Pediatric International Knee Documentation Committee form

MPFL = The medial patellofemoral ligament

QOL = The quality of life

SBSES = The Stony Brook Scar Evaluation Scale

SD = Standard deviation
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CI = Con�dence interval
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