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Izviecek

Namen: O zdravljenju akutnega iz
paha pogacice pri otrocih in mladostni-
kih Se ni jasnega konsenza. Tradicio-
nalno zdravljenje pruega poskodbenega
izpaha pogacice je bilo konzervativno,
zaradi novih spoxnanj o medialnih
stabilizatorjih  pogacice pa nekateri
avtorji v zadnjem Casu priporocajo
operacijsko zdravljenje. Pricujoca razi-
skava opisuje srednjerocne subjektivne
in funkcionalne rezultate operacijskega
zdravljenja akutnega izpaha pogacice
s pridrugenim osteohondralnim odlom-
kom pri otrocih in mladostnikih, mlaj-
Sih od osemnajst let.

Metode: Retrospektivno smo zbrali
podatke 16 bolnikov (osmih deklic in
osmih deckov), povprecno starih 14,9
(12-17) let z akutnim izpahom po-
gacice. Pri vseh bolnikih smo na rent-
genskih posnetkih ugotovili prisotnost

Purpose: The management of acute
patellar dislocation in children and
adolescents is controversial. Tradi-
tionally, most first—time traumatic
patellar dislocations have been treat-
ed nonoperatively. However, due to
new knowledge about medial patel
lar stabilizers some authors have ad-
vocated for surgical repair. The pres-
ent report describes the mid—term
subjective and functional results of
operative treatment of acute patellar
dislocation in children less than eigh-
teen years of age with concomitant
osteochondral fracture.

Methods: Data on a cohort of six-
teen patients (eight girls and eight
boys) aged 14.9 years (mean, range
12-17 wyears) with acute patellar
dislocation were retrospectively col-

lected. Intraarticular fragments were
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wnotrajsklepnih odlomkov. Bolnike smo operacijsko zdravili
z artroskopsko odstranitvijo (12 primerov) ali refiksacijo (4
primeri) osteohondralnih odlomkov in neposrednim popravi-
lom medialne patelofemoralne vezi, kjer je bilo to Se mogoce
(13 primerov). Bolnike smo pregledali po Sestih mesecih in g
dvanajstimi (75 %) opravili telefonski pogovor po povprecno
stirih (2-7) letih.

Rezultati: Dva iymed 16 bolnikov (12,5 %) sta imela po-
novni izpah pogacice. Povprecno dosezeno Stevilo tock po su-
bjektivnem IKDC tockouniku ob zadnjem sledenju je bilo 86
(63-100), po Marx Activity Rating Scale pa 9,2 (2-16).
Zakljucki: Neposredna kirurska rekonstrukcija medialne
patelofemoralne vezi predstavlja mognost preprecitve ponow-
ne dislokacije in subluksacije pogacice. Posebej primerna je
lahko ob prvem travmatskem izpahu pogacice pri otrocih in
mladostnikih z osteohondralnimi zlomi in obsegnejso okvaro
medialnih stabilizatorjev pogacice.

detected in all patients in conventional radiographs. Op-
erative treatment consisted of arthroscopic removal (12
cases) or refixation (4 cases) of the osteochondral frag
ments and direct repair of the damaged medial patello-
femoral ligament (MPFL) if that was still feasible (13
cases). All patients were seen at six months, and a tele-
phone interview with twelve patients (75%) was conduct-
ed at four years (mean, range 2—7 years).

Results: Of the sixteen patients, two (12.5%) had a re-
current patellar luxation. The subjective IKDC score at
the time of the most recent follow-up was 86 (mean,
range 63-100), and the Marx Activity Rating Scale
score was 9.2 (mean, range 2—16).

Conclusions: Direct surgical repair of the injured MPFL
may be considered an option to prevent subsequent dislo-
cation and subluxation in first—time traumatic disloca-
tion of the patella in children and adolescents with osteo-
chondral fractures and substantial disruption of medial
patellar stabilizers.

INTRODUCTION

Acute patellar dislocation represents 2-3% of all
knee injuries (1). In children and teenagers, it is the
most frequent acute trauma of the knee (2). Its etio-
logic factors include anatomic abnormalities, female
gender, age between 10 and 17 years, positive family
history, and body height and weight (3, 4). Since the
patella dislocates laterally, this injury affects the me-
dial patellar stabilizers. While the medial joint cap-
sule is torn directly off the patella in the majority
of cases, other authors report a parapatellar rupture
of the medial capsule (5, 6). Bassett reported that
the most vulnerable point in this group of patients
is located above the adductor tubercle of the femur
(7). In 1996, the discussion of the anatomy of patel-
lar dislocation changed, when Sallay et al. demon-
strated a tear of the femoral insertion of the medial
patellofemoral ligament (MPFL), with an enhanced
signal and retraction of the distal muscular part of
the vastus medialis obliquus (VMO) muscle on mag-
netic resonance imaging (MRI) (8).
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Knowledge of the anatomy of the medial knee is es-
sential for appropriate diagnosis and treatment of
acute patellar dislocation (9, 10). Functional stud-
ies of medial soft-tissue restraints in the preven-
tion of lateral patellar displacement were performed
using biomechanical testing (11). The MPFL, al-
though varying in size and importance, was found
to be the major medial soft-tissue restraint that
prevented lateral displacement of the distal knee-
extensor mechanism, contributing an average of
53% of the total force. The medial patellomeniscal
ligament (MPML) and associated retinacular fibers
in the deep capsular layer of the knee - previously
thought to be functionally unimportant in patellar
stabilization - contributed 22% of the total force;
while the medial patellar retinaculum (MPR) only
contributed 11%. These results were confirmed by
Desio et al., who left the lateral patellar retinaculum
(LPR) intact, allowing free rotation of the patella
(12). These authors concluded that the MPFL con-



tributes 60%, the MPML 13%, and the LPR 10% of
the total force of restraint to lateral patellar transla-
tion at 20° flexion. In other words, the MPFL pas-
sively prevents incomplete patellar dislocation and
is the primary structure damaged in acute patellar
dislocation. The VMO muscle is the primary medial
dynamic stabilizer and can also be injured in acute
patellar dislocation.

Nonoperative treatment of acute patellar disloca-
tion often leads to recurrent dislocations or patellar
instability (13). It was reported that 44% of redis-
locations occur after closed reposition and immo-
bilization for an average of 3.5 weeks (14). Twenty
years later, in a larger series of patients with a 13-
year mean follow-up, the same redislocation rate re-
mained (44%), with an additional 19% of patients
with patellofemoral pain or incomplete dislocations
after the first episode; thus, conservative treatment
was inefficient in 63% of patients (15). These find-
ings resulted in an increasing number of reports
on primary surgical treatment of first-time patellar
dislocation with MPFL and VMO reconstruction
(16-19; 20). Recently, surgery is becoming a viable
option in the treatment of first-time patellar dislo-
cations (21).

In this study, we present our results of surgical treat-
ment of first-time patellar dislocation with associ-
ated osteochondral fractures in pediatric patients

(22, 23).
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MATERIAL AND METHODS

16 patients (8 female, 8 male; average age 14.9 years,
range 12-17) with primary patellar dislocation sus-
tained during physical activity were treated in the
orthopaedic department of a district general hospi-
tal between 2002 and 2007. On palpation, the lo-
cation of the most severe pain in all patients was
above the adductor tubercle. All patients were ini-
tially treated by general surgeons, and were referred
after spontaneous or closed reposition of the patella
due to an osteochondral fracture found on plain
radiographs with or without additional Merchant
views (n=13; Figure 1). 3 patients did not improve
with rehabilitation, or an intraarticular fracture was
discovered later. The latter were referred several
weeks after injury, and were therefore considered
to have a delay in treatment. On average, surgical
treatment was performed 44 days after dislocation
(range 3-256 days).

Initially, arthroscopic knee examination and he-
matoma evacuation was performed in all patients.
The position of the osteochondral fracture on the
patellar groove or lateral femoral trochlea, and the
free fragment (corpus liberum) were identified. In
12 patients, smaller fragments were arthroscopically
removed. When a larger defect was found, the frag-
ment was reinserted with screws (n=2) or resorbable
pins (n=2) in an open procedure. A 5 cm oblique

Figure 1. Axial Merchant radiographic view after first—time patellar dislocation. The left side has been dislocated and the

patella is lateralized. The right side is normal.
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incision was made above the adductor tubercle,
through which the distal part of the VMO was re-
tracted, exposing the MPFL. In 13 cases, a rupture
was found in the substance of the MPFL near the
femoral insertion. In this situation, direct repair
with a non-absorbable suture was used. In all pa-
tients, the VMO insertion on the tendon of the
adductor magnus muscle was reconstructed. In the
three patients whose treatment course was delayed,
the MPFL could not be identified; open plication
of the medial capsule and additional stabilization of
the patellofemoral joint using the Fulkerson tech-
nique (oblique osteotomy and anteromedialization
of the tibial tubercle; 24) was performed. The same
stabilization procedure was performed in 4 cases
where the patella remained instable despite MPFL
reconstruction. The decision for additional realign-
ment was undertaken because of the surgeon’s judg-
ment of patellar instability, rather then considering
a specific type of patellofemoral joint abnormality.
In addition, the lateral patellar retinaculum was re-
leased in 6 cases due to shortened lateral structures
preventing complete patellar centralization.

All patients participated in an accelerated rehabilita-
tion program emphasizing immediate postoperative
improvement of mobility. No brace was prescribed.
When anteromedialization of the tibial tubercle was
performed, weightbearing was restricted to 50% of
the patient’s body weight for the first six postopera-
tive weeks. In the remaining patients, weight-bear-
ing was limited as the pain allowed. Closed kinetic
chain knee rehabilitation exercises for strength
training were performed.

All patients were clinically observed for six months.
Treatment was terminated at six months in patients
who regained full mobility of the knee, adequate
muscular strength, and complete radiological heal-
ing in cases of anteromedialization of the tibial tu-
bercle. Results were evaluated using the subjective
portion of the 100-point IKDC score (25, 26). Pa-
tient activity was assessed using the simple Marx 16-
point activity rating scale (27). The latter evaluates
four knee burdening activities (running, changing
direction while running, rapid deceleration while
running, and rotating the body with the foot fixed).
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Each activity was scored between O to 4 points, ac-
cording to frequency (0 - less than once a month,
1 - once a month, 2 - once a week, 3 - two/three
times a week, 4 - four or more times a week).

RESULTS

There were no intraoperative or early postoperative
complications. The internally fixed osteochondral
fragments showed signs of bone healing in plain
radiographs at three months. This was arthroscopi-
cally confirmed in 2 patients, in whom screws were
removed three months postoperatively. The osteoto-
mies due to tibial tubercle anteromedialization also
completely healed three months postoperatively. All
patients regained full range of motion of the knee
and appropriate thigh strength, as determined by
an experienced physiotherapist. 2 of 16 patients
(12.5%) experienced a single recurrent patellar dis-
location, six months and one year after the proce-
dure, respectively, during strenuous sporting activi-
ties. They were both treated conservatively, because
the patients and their families refused additional
surgery.

At the final postoperative follow-up evaluation by
phone (mean 3.75 years, range 2-7 years), the mean
subjective IKDC score in 12 of 16 patients contacted
was 86 out of 100 points (range 63-100). The mean
knee function before the injury was estimated at 9.91
points on a scale of 1 to 10 (range 9 to 10), while
mean knee function at follow-up was was 8.17 (range
4-10). The mean drop of subjectively evaluated knee
function was 1.74 points (17.4%; Figure 2). The mean
Marx activity score was 9.2 (range 2-16) points.

Unsuccessful conservative treatment has influenced
the early descriptions of surgical repair of acute
patellar dislocation (28). Arthroscopic techniques
have evolved from simple irrigation and debride-
ment to release of the lateral retinaculum (29). How-
ever, these approaches did not improve results, even
with open lateral capsulotomy after medial capsu-
loraphy (30). Lateral release in combination with
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Figure 2. Mean subjective IKDC score of knee function before first—time patellar dislocation and at follow—up.

arthroscopic medial plication, an attractive method
with low morbidity, did not allow for reconstruc-
tion of the damaged static and dynamic patellar sta-
bilizers (31). Encouraging results with tenodesis of
the MPFL with the distal portion of the adductor
magnus muscle were reported by Avikainen et al,;
however, this technique changes the insertion of the
VMO and may compromise its function (32).

Analysis of the results of early surgical treatment of
acute patellar dislocation was published by Sallay et
al. (8). Standard X-rays and MRI were performed
preoperatively in all patients, proving rupture of
the femoral insertion of the MPFL in 87%, and an
elevated signal from the vastus medialis muscle in

ABBREVIATIONS

IKDC: international knee documentation committee
LPR: lateral patellar retinaculum

MCL: medial collateral ligament

MPFL: medial patellofemoral ligament

MPML: medial patellomeniscal ligament

MPR: medial patellar retinaculum

VMO: vastus medialis obliquus

78%. Intraarticular lesions were evaluated and treat-
ed arthroscopically, followed by open exploration of
the medial aspect of the knee. Exploration revealed
tears of the MPFL off the femur in 94% of cases. Af-
ter MPFL repair, none of the patients experienced
recurrent dislocation. The authors established that
MPFL repair results in a normal VMO orientation
with the restoration of its normal insertion to the
adductor tubercle of the femur. In a review of 8 cas-
es of acute patellar dislocation, Ahmad et al. found
tears of the MPFL off the adductor tubercle, and
tears of the VMO off the adductor magnus tendon
in all patients (16). The torn VMO muscle was re-
tracted in an anterior and superior direction. The
authors performed an arthroscopic lateral release
followed by open primary repair of the MPFL to the
adductor tubercle, and repair of the VMO muscle
to the adductor magnus tendon, thus achieving its
normal distal posterior position and the correct
angle of fibers securing medial stabilization of the
patella.

Sillanpii et al. performed a prospective study in
which 40 young adults with acute patellar disloca-
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tion were randomly assigned to either surgical stabi-
lization or conservative treatment (33). After a me-
dian follow-up of seven years, they found a signifi-
cantly lower redislocation rate in surgically treated
patients, although this group showed no clear ad-
vantages in terms of subjective improvement, physi-
cal activity or anatomical healing.

In recent years, several studies tried to evaluate the
role of MPFL repair for acute or recurrent patellar
dislocation. Camp et al. found that isolated MPFL
repair resulted in 72% prevention of recurrent pa-
tellar dislocations and emphasized the role of ana-
tomical restoration of the MPFL origin and careful
patient selection (34). A new method of MPFL re-
construction was proposed by Deie et al. (35), using
a cylindrical bone plug and a grafted semitendino-
sus tendon at the femoral attachment site. Only 1
of the 31 treated patients showed signs of instability
after an average follow-up of 3.2 years. Panni et al.
evaluated MPFL reconstruction with the semitendi-
nosus tendon using a divergent patellar transverse
2-tunnel technique (36). The overall satisfaction
rate with pain relief was 87%. All 48 patients had
played sports before surgery; only 20% reduced or
changed their sports activity because of surgery.
The authors reported no postoperative patellar dis-
location during an average follow-up period of 33
months. However, in a study describing a similar
transverse 2-tunnel technique using the hamstring
tendon, Ronga et al. described 3 redislocations in
28 patients after 3.1 years of follow-up (37). Zhao
et al. compared MPFL reconstruction to medial reti-
naculum plication in a randomized controlled trial
(38). In a series of 100 patients, reconstruction of
the MPFL resulted in better static and functional
outcome. Although these studies show certain ad-
vantages to MPFL reconstruction, it is important to
bear in mind the difficulty of reproducible MPFL
reconstruction. This has been confirmed by Servien
et al. who assessed postoperative femoral graft posi-
tioning (39). They evaluated 29 femoral tunnels us-
ing X-rays and MRI and found that less than 70%
were in a proper location.

In our patients who were treated surgically soon
after injury, we found injuries of the medial patel-
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lar stabilizers similar to those described above. In
some patients, the MPFL structure was tender and
stretched. In those treated several weeks after injury,
the structure was no longer anatomically discern-
ible. Additional procedures for patellar stabilization
were performed in these patients. Other authors
used transplantation to strengthen the MPFL, thus
avoiding extensive procedures on the knee exten-
sors in an immature skeleton, which might be a
drawback to our treatment (19, 40, 41).

Our study also has several limitations. First, imag-
ing of the patellofemoral joint after dislocation was
inadequate. MRI is recommended in cases of pri-
mary dislocation to precisely verify cartilage, reliably
assess the location of the MPFL injury, and describe
the anatomic structure of the patellofemoral joint
(21). If we had performed an MRI soon after the
injury, we would not have missed osteochondral
fractures, the patients would have been treated ear-
lier, and possible mid-substance tears of the MPFL
would have been recognized. Secondly, in addition
to the small number of patients and the retrospec-
tive scheme, we did not have a control group; our
results could only be compared with published data.
Prospective randomized studies in the pediatric pop-
ulation are scarce (42). A recently published analysis
by Palmu et al. established a high percentage of re-
current dislocations in operatively (67%) and non-
operatively (71%) treated children and teenagers
after acute patellar dislocation (43). Nevertheless,
the authors reported good or excellent long-term
results in both groups of patients (66% and 75%,
respectively). However, they did not advise operative
treatment of patellar dislocation in children, argu-
ing that in %4 of surgically treated patients, only a
release of the lateral retinaculum was performed (ex-
cept in 4 cases), while treatment of medial stabilizer
injuries varied. According to biomechanical and
clinical studies, release of the lateral retinaculum
is recommended solely when it helps to centralize
the patella during the performance of other proce-
dures (44). In contrast, Camanho et al. found in a
randomized controlled trial of conservative versus
surgical treatment for MPFL repair in acute disloca-
tions of the patella, that recurrent dislocations were



more frequent when conservatively treated (8 of 16
vs. 0 of 17, respectively) (45).

Our results confirm the findings of Stefanicin and
Parker, who performed a systematic analysis of 70
studies of first-time traumatic patellar dislocation
in order to determine when to use operative ver-
sus conservative treatment (1). The authors recom-
mended initial nonoperative treatment except in
the presence of an osteochondral fracture, substan-
tial disruption of the medial patellar stabilizers, a
laterally subluxated patella with normal alignment
of the contralateral knee, a second dislocation, or in
patients not improving with appropriate rehabilita-
tion. Our study demonstrates, for the first time, that
treatment of patellar dislocation with osteochondral
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fractures with MPFL reinsertion and fragment fixa-
tion results in stability of the patellofemoral joint in
greater than 85% of (pediatric) cases.

CONCLUSION

The MPFL is of key importance for medial patellar
stability. In our series, patients with acute patellar
dislocation usually had the MPFL torn off its inser-
tion to the adductor tubercle. Direct surgical repair
of the damaged MPFL after a first-time traumatic
dislocation with an osteochondral fracture and sub-
stantial disruption of the medial patellar stabilizers
in children and teenagers may prevent subsequent
dislocations and patellar instability.
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