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Mechanical derangements of the patellofemoral

joint in the growing child may be insidious in onset. These

derangemernits often result from a variety of genetic or developmental factors or occur from acute trauma, with
partial or complete displacement of the patella from the trochlear groove. In children or adolescents with
derangements of patellofemoral congruence unresponsive to therapeutic exercise or mobilization techniques,
surgical intervention may be necessary.  In contrast to adults, techniques for realignment must not violate the
proximat tibial physis or tubercle, which is contiguous with this physis, thus limiting these procedures to
“soft-tissue” techniques. The indications for surgical intervention in this age group are defined, and the
surgical interventions available, including lateral retinacular release, proximal quadricepsplasty, distal tenodesis
of the patella, and distal redirection of the patellar tendon.
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The pateflofemoral joint is a common source of pediat-
ric and adolescent disability. It is vulnerable to trau-
matic disorders as well as congenital and developmental
abnormalities. The unique anatomy and changing
physiology of the developing knee may pose problems in
the proper diagnosis and treatment of these disorders.
Pain or disability can derive from the periarticular soft
tissue, the osseous structures, or the articular or physeal
cartilage. Therefore, great care must be taken initially,
in forming the proper diagnosis in these patients. Once
the diagnosis is reached, treatment must involve an un-
derstanding of the plasticity of the patellofemoral joint
with growth. A thorough understanding of the basic
anatomy of the developing knee is mandatory in diag-
nosing and treating disorders of the patellofemoral joint
in this age group.

Merchant’s'? classification of patellofemorat disorders
(Table 1), although useful, does not adequately address
the pediatric knee. Absent from this classification is a
discussion of the genetic, congenital, developmental, and
postiraumatic acquired disorders. These categories,
combined with Merchant’s classification, provide a com-
prehensive framework from which to discuss abnormal-
ities of the pediatric knee.

ANATOMY AND DEVELOPMENT

By the eighth week of gestation, the human knee begins
to take on the recognizable form representing the struc-
tures of the adult knee. During the prenatal and infancy
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pericds, the growth of the human knee is rapid. During
childhood, growth increases occur at a slowly declining
rate until the onset of puberty when growth accelerates
during the adolescent “growth spurt,” before slowing
and ending.’

The patella is a sesamoid bone lying within the exten-
sor mechanism of the knee. Qssification, although vari-
able, generally begins by age 4 but can be delayed in the
setting of patellofemoral derangement. The articular
surface is divided into medial, lateral, and odd facets.
The proximal two thirds articulates with the trochlear fac-
ets and supratrochlear regions of the distal femur,
whereas the distal one third is extra-articular.

The articular portion of the distal femur includes the
femoral condyles and their contiguous trochlear facets,
which comprise the femoral component of the patello-
femoral joint. The lateral trochlear facet projects further
anteriorly and proximally than the medial facet.

In full extension, the patelia rests in the supratrochlear
fossa. At this point, patellofemoral contact is largely
along the lateral surface. As the knee flexes, the medial
patellar facet comes in contact with the trochlear groove.
During flexion and extension, the patella moves 7 to 8 cm
relative to the femur.

The soft-tissue structures of the extensor mechanism
provide both passive and dynamic forces, stabilizing the
patella during motion. Medially, the patellofemoral and
meniscopatellar ligaments provide passive suppaort to the
patella. The vastus medialis and vastus medialis
obliquus muscles both offer dynamic support. The lat-
eral patellofemoral band has attachments to the iliotibial
band and lateral intermuscular septum, thus passively
directing the patella posteriorly and laterally during knee
flexion. The vastus lateralis and vastus lateralis
obliquus muscies both provide dynamic lateral stabilizing
force.

Alterations in the development of the lower limb can
adversely affect the mechanics of the patellofemoral joint.
Additionally, during pubescence, the differential rate of
growth of bones and soft tissues may lead to excessive
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TABLE 1. Classification of Patellofemoral Disorders

- Trauma {conditions caused by trauma in the otherwise normal
knee) -
A. Acute trauma
1. Contusion (hematoma)
2. Fracture
a. Patella {bipartite)
b. Femoral rochlea
¢. Proxima tibial epiphysis (tubercle)
3. Patellar dislocation
4. Rupture
a. Quadriceps tendon
b. Patellar tendon
B. Repetitive trauma {overuse syndromes)
. Patetlar tendinitis {jumper's kneg)
. Quadriceps tendinitis
. Peripatellar tendinitis (anterior knee pain of adolescence
due to hamstring contracture)
. Peripatellar bursitis
. Apophysitis
a. Osgood-Schlatter disease
b. Sinding-Larsen-Johansson disease
Late effects of trauma
1. Postiraumatic chondromalacia patellag
2. Posttraumatic patellofemaoral arthritis
3. Antarlor fat-pad syndrome (posttraumatic fibrosis)
4
5.
&
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- Reflex sympathetic dystrophy of the patella
. Patellar osseous dystrophy ‘
. Acquired patellar infera
7. Acquired quadriceps fibrosis
- Patellofemoral dysplasia
A. Lateral patellar compression syndrome
1. Secondary chondromalacia patellae
2. Secondary patellofemoral arthritis
B. Chronic subluxation of the patella
1. Secondary chondromalacia patellae
2. Secondary chondromalacia arthritis
C. Recurrent dislocation of the patella
1. Associated fractures
a. Osteochondral {intra-articular)
b. Avulsion (extra-articular)
2. Secondary chondromalacia patellas
3. Secondary patellofarnoral arthritis
D. Ghronic dislocation of the patella
1. Congenital
2. Acquired
il Idiopathic chondromalacia patellae
. Osteochondritis dissecans
A. Patella
B. Femoral trochiea
V. Synovial plica
A. Medial patellar {sheif)
B. Suprapateblar
C. Intrapatellar
D. Lateral patellar

(Reprinted with permission from Merchant AC: Classification of
pateliofemoral disorders. Arthroscopy 4:235, 1988.)

muscle tension.? Both of these factors can produce the
“over-growth injuries.’?

CONGENITAL AND
GENETIC DISORDERS

Congenital Patellar Dislocation

Congenital dislocation of the patella has been reported
infrequently in the literature. It may be bilateral or uni-
lateral, reducible or irreducible, and is often diagnosed
later because of a delay in patellar ossification. Factors
related to its etiology include pathologic muscular attach-
ments and the failure of the normal myotomal rotation of
the lower extremity.> Early surgical treatment is recom-

mended to allow physiologic patellofernoral congruence
to occur.* Soft-tissue procedures are recommended in
the skeletally immature patient, but bony procedures
may be necessary in the mature individual.

Extensor Mechanism Duplication

Duplication of the extensor mechanism is a rare cause of
patellofemoral disability. Duplication can involve either
the sagittal or coronal planes, and treatment involves re-
section of the hypoplastic tissues and centralization of the
remaining structures.>®

Muitiple Epiphyseal Dysplasia (MED)

In addition to the more recognized orthopaedic manifes-
tations of the MED syndrome, patellofemoral abnormal-
ities are present in as many as 50% of patients.” Patellar
duplication may occur and is treated by resection of the
dysplastic structures.

Nail-Patella Syndrome

In this autosomal dominant disorder, typical features in-
clude nail abnormalities, iliac horns, radial head hypopla-
sia, and absence of the patella. The patella may also
show irregularities in shape or patella baja. Fortunately,
disability referable to the extensor mechanism is gener-
ally mild.®

Down's Syndrome .

The generalized soft-tissue laxity and muscular hypoto-
nia characteristic of this condition causes these patients to
have a greater predilection for patellar subluxation or dis-
location.  Disability is generally not significant. For the
symptomatic patient without secondary deformities,
Mendez et al® recommend operative intervention.

Developmental Patellofemoral Dysplasia

Patellofemoral dysplasia refers to a spectrum of anatomic
abnormalities leading to anterior knee pain frequently as-
sociated with varying degrees of patellar instability.
Anatomic factors predisposing an individual to patellar
instability include an elongated patellar tendon, quadri-
ceps weakness, a dysplastic patella or lateral femoral
condyle, genu valgum, recurvatum, and joint laxity.
Roentgenographic parameters of patellofemoral anatomy
provide assistance in the documentation of dysplasia of
the joint.! However, documentation of dysplasia does
not seem to reliably predict the expression of symptoms.
This appears to be multifactorial, consisting of environ-
mental and developmental factors. The clinical expres-
sion of patellofemoral dysplasia demonstrates a contin-
uum of syndromes based on history, physical examina-
tion, and 30° axial patellar radiographic findings.

Lateral Patellar Compression

Syndrome (LPCS)

LPCS is the development of activity-related anterior knee
pain without pateflar instability. The patient will com-
plain of duli, aching anterior knee pain initiated by run-
ning, stair climbing, or prolonged sitting. An examina-
tion elicits variable palpatory tenderness in the retinacu-
lar tissue or patellar facets inferomedially or
superolaterally. The lateral soft tissue restraints to the



patella are tight and the patella apprehension test is neg-
ative. Intra-articular effusions are rare. Radiographs
may be negative or show patellar tilt, lateral facet sclero-
sis, or a decreased lateral patellofemoral joint space.

Chronic Patellar Subluxation

Symptoms in this entity are similar to those in LPCS, but
also include locking and giving way. The two syn-
dromes may be differentiated by x-ray or physical find-
ings of patellar subluxation. The patellar apprehension
test is variable. Radiographic patellofemoral congru-
ency measurements may show abnormal tilt or abnormal
patellofemoral congruence (Fig 1).

Recurrent Patellar Dislocation

This clinical entity is characterized by repeated episodes
of giving way, locking, and effusions. Patella alta may
be present, and the apprehension test is frequently pos-
itive. These patients may show evidence of progressive
dysplasia and marked anatomic deficiency with both pa-
tellar and trochlear deformity. The differentiation be-
tween recurrent dislocation and chronic recurrent sublux-
ation is a matter of degree. In recurrent dislocation, spe-
cific mechanical maneuvers by the patient or medical
personnel are necessary to re-centralize the patela.

Chronic Pateliar Dislocation

The most advanced form of patellofemoral dysplasia,
chronic patellar dislocation, can be acquired or congeni-
tal. Roentgenographs show the patellar dislocation as
well as significant patellar dysplasia and a shallow or flat
trochlear groove.

Fig 1. The Merchant, or skyline, radiographic view of the pa-
tellofemorat joint can assist in determining patetiofemaral
derangement. The patellar congruence measurement ilius-
trated determines the medial or lateral deviation of the pa-
ieHa In the trochlear groove on the Merchant view.

Acute Patellar Dislocation

Dislocation of the patella ma occur i i
tellofemoral d]rsple]:'sia,11 in ayssocil;:i;?'nﬁw:;;etbng
genetic, or neuromuscular diseases,'? or j
young athletes with normal atellofernoral

jected to a high impact to thepmedial pate]la,a?: :r{-:r:
the boards in hockey or the court in basketbalj, Th
tory will often show a twisting injury or a n:iirecte
causing the knee “to pop out and go back in.”
located patella is often spontaneously reduced,
necessary, closed reduction is accomplished by fe
the hip, applying the appropriate directed '
patella, and extending the knee. i
cur laterally, although medial dislocations have been re.
ported. Radiographs should be obtained after the pe:
duction to document any associated fractures, althoﬁgh
these do not show all lesions (Fig 2, A and B). Comput-
erized tomography and MRI are helpful in delineating
osteochondral injuries. Unfortunately, significant chon-
dral fractures of the patella or trochlear Broove may be 3
undetected by present imaging techniques (Fig 3). A

rare tyg)e of patellar dislocation is an intra-articular dislo- |
cation.'*1%

Overuse Syndromes

Merchant's classification of patellofemoral disorders lists
the overuse syndromes. These occur secondary to
chronic, repetitive microtrauma and are commonly seen
in pediatric athletes. A number of factors play a role,
and patellofemoral dysplasia is one. Treatment of these
conditions is largely conservative and does not frequently
require operative intervention. They are mentioned
here as a reminder that they should be included in the
differential diagnosis of patellofemoral pain.

TREATMENT

Numerous studies outline the altered load distribution to
the articular cartilage of the patella in normal and abnor-
mal situations. Malposition of the patella caused by
chronic changes or by an acute malposition will clearly
alter the load distribution on the articular cartilage.
Ficat and Hungerford"® described lateral hyperpressure
caused by lateral retinacular contracture. Under exper-
imental conditions, articular cartilage degeneration has
been produced by repetitive shear and compressive
forces.'®'® The articular cartilage of an adult does not
appear to be capable of adequate repair once a significant
injury has occurred.” The articular cartilage of a skele-
tally immature individual may react very differently.
That cartilage may retain a much greater amount of re-
generative ability and restore to a much greater degree, as
noted by Ohno et al*® in biopsies of patellar articular car-
tilage in adolescents with recurrent dislocations.

The natural history of abnormal mechanics and degen-
eration of the patellofemoral joint has been followed.




Fig 2. (A) Acute dislocation of the patella in a young female soccer player required manlpulative reduction. Postoperative
radiographs showed a large osteachondral fracture of the patella. {B) Open reduction and fixation of the fragment, done at the
time of arthroscopic-assisted iateral release and open medial retinacular piication.

Karlson?! observed 71 men with a clinical diagnosis of
chondromalacia with a follow-up of 1 to 21 years.
Eighty percent of these patients had continuing or wors-
ening symptoms in this period of time. He noted that
symptoms from chondromalacia may continue indefi-
nitely without treatment.? In 1970, Bentley® recom-
mended that patellae with lesions greater than 1.3 em in
diameter should be removed. In 1979, Maquet** inves-
tigated the mechanics of the patellofemoral joint and
noted that in normal knees, the stress on the articular
surface of the patella is proportional to the weight-
bearing surface of that particular joint. When the me-
charics are altered, the stresses are then concentrated to
an abnormal region.  1f the patellofemoral articular pres-
sure is either unevenly distributed or too high for the
resistance of the tissues, osteoarthritis will then result.?*
Therefore, if the pathomechanics are left untreated, there
can be persistent knee pain, disability, and progressive
arthrosis. These observations form the rationale for
early treatment of patellofemoral dysplasia aimed at es-
tablishing patellofemoral congruency and thus diminish-
ing peak articular contact forces.

Treatment of patellofemoral malalignment is directed
at centralizing the patella. In the growing child or ado-
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lescent, this can usually be accomplished by therapeutic
exercise or mobilization. On occasion, these techniques
must be supplemented by surgical releases of contracted
tissues, plication of redundant tissues, or redirection of
muscle-tendon forces. Specific exercises are usually di-
rected at strengthening the medial musculature of the
thigh and stretching tight iliotibial band, hamstrings, or
lateral quadriceps.” The goals of these techniques are
to mobilize the contracted passive lateral patellar soft tis-
sue restraints and to balance the quadriceps mechanism
by strengthening the vastus medialis muscle. The pro-
gram used in our clinic has as its foundation a static pro-
gressive resistive straight-leg raising exercise program.
Significant resclution of symptoms was noted in 90% of
patients who were able to perform three sets of 10 repe-
titions with 12 pounds of weight.2%* These leg lifts are
performed daily with both legs, and the weight is added
in 1- to 2-pound increments per week., This regimen
does not allow dynamic resistance exercises until the 12-
pound goal has been maintained for 3 months. These
results for conservative management of anterior knee
pain have been duplicated by many investigators® at
an 80% to 90% success rate. Ten to 20% of patients will
not succeed with this conservative regimen. 7This is be-

an




Fig 3. An adolescent male basketbail player compiained qf a
painfut shap with knee flexion after a single acute dislocation
of the patella. Three-week treatment consisted of immobili-
Zation and subsequent exercises. Radiographs and mag-
netic resonance images were not diagnostic. This photo
taken at the time of arthroscopy shows a large chondral frac-
ture at the junction of the central eminence and medial facet.
Removal resulted in compiete refief of symptoms.

cause of persistent incapacitating pain and is usually as-
sociated with inability to progress with strengthening or
the development of patellar subluxation.

SURGICAL TECHNIQUES

Arthroscopic Percutaneous Lateral
Patellar Retinacular Release

Our first line of surgical treatment will usually be an ar-
throscopic percutaneons lateral patellar retinacular re-
lease. This is specifically indicated in cases where the
lateral retinaculum is tight as shown by physical exami-
nation and increased tilt on skyline view. This is per-
formed for a skeletally immature patient with laterally
subluxing or tilting patella who has failed an adequate
trial of conservative management, usually for at least 3
months.

Under regional or general anesthesia and prneumatic
tourniquet control, complete arthroscopic evaluation of
the knee is performed through a standard anterolateral
portal. Patellar tracking is observed arthroscopically to
confirm lateral tracking and subluxation. Normally, the
patella should be centralized in the trochlear groove at 30°
of flexion. After the arthroscope is removed, Mayo scis-
sors are introduced through the portal and a plane is
bluntly dissected between the subcutaneous tissue and
the extensor retinaculum. The scissors are then inserted
into the knee joint for localization of the retinaculum,
capsule, and synovium between its blades. These struc-
tures are then divided at an angle of 30° posterior to the

long axis of the femur. Care is taken to extend the re-
lease up to the vastus lateralis insertion into the Tectus
femoris. The arthroscope is then reinserted and the re-
lease inspected. Any remaining tight bands are then re-
leased using scissors or basket forceps, and it is con-
firmed that the release was performed supetiorly enough
50 that vastus lateralis muscle fibers are now visualized.
Patellar tracking is again observed after release to ensure
that centralization has been attained. The portal is
closed using a single nylon suture and a compression
dressing is applied. Lateral compression is than applied
using a Velcro lateral release brace before deflation of the
tourniquet. Three-point partial weight-bearing begins
immediately postoperatively. Isometric quadriceps ex-
ercises begin on postoperative day 1, and at 48 hours,
active assisted range of motion of the knee has begun.
When a painless arc of 90° is achieved, active resisted
range of motion is started. The compression brace is
worn consistently for 2 weeks, at which time static quad-
riceps and hamstring exercises are begun and swimming
is encouraged. These exercises are continued for at Jeast
3 months postoperatively.

In a study involving 34 knee injuries, 65% had good or
excellent results with the above protocol. There were
four poor results. Two required re-release arthroscopic-
ally, one required an open lateral release, and one re-
quired an arthroscopic patellar shaving. One knee in 34
required an aspiration on two occasions for a persistent
hemarthrosis and ended up with a good postoperative
result.3°

Open Lateral Patellar Retinacular Release

An arthroscopic lateral retinacular release has the advan-
tages of smaller incisions, decreased hospitalization and
rehabilitation period, and less scar-tissue formation.
Excellent visualization is obtained and a thorough exam-
ination of the rest of the knee may be performed. If one
is not thoroughly familiar and comfortable with arthro-
scopic techniques, then an open lateral patellar retinacu-
lar release may be performed for the skeletally immature
individual as well.

A lateral 5- to 6-cm incision is made from Gerdy's tu-
bercle to the junction of the quadriceps fascia with the
iliotibial band at the Ievel of the proximal lateral femoral
condyle. Care is taken not to open the knee's fat pad
capsule. A Cobb elevator is used to separate the lateral
retinaculum from the skin and vastus lateralis, A longi-
tudinal incision is then made in the lateral retinaculum,
dividing its fibers from the extensor mechanism. Ap-
proximately one third of the width of the retinaculum is
left attached to the extensor mechanism. Longitudinal
division of the lateral retinaculum is carried proximally
for a distance of 8 to 10 cm using a meniscotome. Lateral
pressure is placed on the patella to show any outstanding
lateral fibers that cause tethering. During this proce-
dure, the lateral geniculate artery is identified and cau-
terized. Next, the synovium is opened and the joint in-
spected. The fernoral condyles are visualized and pal-
pated, and the patella is everted and inspected. At the
end of the procedure, the knee is moved from flexion to
extension. A gap of between 1.5 and 2.5 cm between
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the cut-edges of the lateral retinaculum is considered ad-
equate, The tourniquet is released and hemostasis is
deemed vital. A compression dressing with a lateral re-
lease brace is applied.

In one of our follow-up studies, 77% of 30 knees un-
dergoing an open lateral release showed good or excel-
lent results. One patient with a poor result developed
reflex sympathetic dystrophy and had persistent patellar
pain and subluxation,*

Green Quadricepsplasty

For the majority of patients who require operative inter-
vention, the arthroscopic lateral release will be the first
line of choice. Because this may be between 65% and
85% successful, other options must be available within a
surgeon’s expertise to combat recalcitrant problems.
For the skeletally immature patient with open physes,
distal osseous realignment procedures are prohibited.
Procedures such as the Elmslie-Trillat, the Magquet, or the
Fulkerson realigniment involve bony transfers and would
thereby disturb the growth plate of the proximal tibia.
In the past, the choice of proximal patellar realignment in
our clinic was the Green quadricepsplasty. This exten-
sive repositioning of the extensor mechanism is still
sometimes required in cases of congenital dislocation of
the patella or in Down’s syndrome with a fixed disloca-
tion. Its technique is included for completeness.

The Green quadricepsplasty is begun my making two
incisions: one exposes the medial aspect of the quadri-
ceps mechanism beginning at the medial tibial plateau
and working proximally, and the other incision is lateral,
beginning at the lateral jointline and working proximally.
Skin flaps are developed and the quadriceps muscle, the
patella, patellar tendon, patellar retinaculum, joint cap-
sule, and iliotibial band are exposed. Starting laterally at
1.5 in superior to the femoral condyle, a 3-in segment of
the fascia lata and the lateral intermuscular septum are
excised (Fig 4A). The contracted iliotibial tract, patellar
retinaculum, and lateral joint capsule are then longitudi-
nally divided in their posterolateral portions so as to al-
low free and medial displacement of the patella (Fig 4B).
The perforating arteries that are encountered are ligated.
The vastus medialis muscle and periosteum of the supe-
rior and medial border of the patella are then detached by
a U-shaped incision (Fig 4C). The pateila is then medi-
ally displaced and the capsule and medial retinaculum
are imbricated and closed with reefing sutures (Fig 4D,
This is performed with the knee in complete extension.
The now-freed vastus medialis tendon is transferred lat-
erally and distally (deep to the patellar bursa) and is su-
tured to the roughened anterolateral surface of the patella
and the patellar tendon (Fig 4E).  After layered closure,
the knee is placed in a long leg cylinder cast in neutral
position. The patient is allowed three-point partial
weight bearing and will begin early isometric quadriceps
exercises. After 3 to 4 weeks, the cast is removed and
the patient is placed in a lateral release brace for the next
4 weeks. Knee motion and strength are gradually in-
creased.*

In a follow-up of 31 knee injuries at a mean time of 14
years, 64% of the patients were found to have gooed or

excellent results. Earlier operative intervention was rec-
ommended because of a significantly better outcome in
patients who had not yet developed chondromalacia.
In this series, results in females were significantly better
than males.3

Lateral Release With Mediai Plication

In cases of persistent lateral displacement of the patellain
the trochlear groove, with or without trochlear dysplasia,
we have been accustomed to doing a short, longitudinal
median parapatellar incision and plicating the medial ret-
inaculum of the patellar mechanism. We have had good
results by leaving the medial retinacultim of the vastus
medialis and obliquus intact and directing a series of mat-
{ress sutures, beginning at the patella and proceeding
from proximal to distal, in such a fashion as to plicate the
end more distally and transfer and direct the quadriceps
muscle pull.  These matiress sutures can be left in place
with simple snaps holding them and can be mechanically
tightened while the patellar tracking is observed arthro-
scopically. [f tracking is satisfactory, they may be tied
down tightly into place, taking up the redundancy of the
medial tissue,

In certain acute patellar dislocations, where there is
persistent displacement and where arthroscopic evalua-
tion has been required because of chondral or osteochon-
dral injury, we have often proceeded to a lateral release
with medial plication. This same technique of a short
median parapatellar incision can be used, but the opera-
tor must be aware of the fact that in some of the disloca-
tions the injury to the medial retinaculum may have oc-
curred more proximally at the medial intermuscular sep-
tum and the plication repair may have to be carried up
into this area for complete realignment and tightening of
the medial retinaculum. The site of the medial retinac-
ular injury can be determined by careful palpation and
determination of sites of maximum tenderness prior to
surgery or, in certain cases, by magnetic resonance im-
aging.

Galleazzi Semitendinosus Tenodesis

The Galleazzi semitendinosus tenodesis is an alternative
method for treatment of the recalcitrant patient with sig-
nificant patellar malalignment in which both proximal
and distal realignment is necessary. This is performed
In a patient with open physes, significant distal patello-
fernoral malalignment, and patellotrochlear hypozglasia in
association with generalized ligamentous laxity.

As initially described, an oblique medial parapatellar
incision was used to harvest the semitendinosus tendon
and to perform open release of the lateral structures.
In recent years, with the availability of arthroscopy, a
short medial incision is used to harvest the semitendino-
sus tendon; lateral release is done with arthroscopic con-
trol; and a short lateral parapatellar incision is used to
secure the semitendinosus after it is passed across the
patella. The semitendinosus tendon is identified
through a median parapatellar incision. Care is taken to
not injure the posterior femoral cutaneous nerve (lying
laterally to the semitendinosis and medially to the biceps




Fig 4. The Green guadricepsplasty (see text for explanation).® Continued on following page.

tendon) when harvesting this tendon. This tendon is
detached at its musculotendinous junction and left at-
tached distally. The infrapatellar branch of the saphen-
ous nerve is at risk near the distal attachment of this
tendon. A lateral skin flap is developed so that the an-
terior surface of the patella and extensor mechanism is
exposed. An arthroscopic lateral release is then per-
formed. The intent of this procedure is to redirect the
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pull of the extensor mechanism so that it lines up with the
intercondylar notch of the femur (Fig 5, A and B). This
is done by drilling an oblique hole across the patella in the
line of the proposed tenodesis from inferomedially to su-
perolaterally. The tendon is then passed from the me-
dial to the lateral side. Appropriate tension is placed on
the tendon so as to pull the patella distally and medially
and it is held there while the tendon is sewn back on
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Fig 4. {cont'd).

itself. This procedure is combined with a medial capsu-
lar and retinacular plication as necessary. The vastus
lateralis may be released and the vastus medialis, ad-
vanced distally and laterally, is attached to the anterior of
the now tensioned semitendinosus. tendon. This
thereby corrects the oblique course of the vastus medialis
to a more transverse one. If the medial direction of the
semitendinosus distally results in excessive redundancy
of the patellar tendon, a Roux-Goldthwaite redirection of
the tendon may be added. This entails splitting the pa-

tellar tendon in half, detaching the lateral half, and di-
recting this half under the medial half, It is then at-
tached to the periosteum of the tibia under appropriate
tension. 336

In a series of 26 knee injuries with an average follow-up
of 43 months, 62% were reported to have good/excellent
results. The other 38% had persistent pain caused by
chondromalacia noted at the time of surgery. The dura-
tion of preoperative symptoms and the condition of the
cartilage at the time of surgery are the major prognostic
indicators of the functional end result. An additional
Roux-Goldthwaite procedure was performed in 73% of
these patients. Although the Galleazzi semitendinosus
tenodesis may not provide complete correction in the pa-
tient with ligamentous laxity, it may serve to preserve
growth plates and articular cartilage until such time as
distal bony realignment is possible.*

CONCLUSION

Many disorders involving the patellofernoral joint may
cause" significant disability in the skeletally immature
population. One must take great care in making an ac-
curate diagnosis. Because there are many variants in the
presentation of these problems, a thorough understand-
ing of the anatomy and pathomechanics is essential for
the treating physician. These patients may still have a
significant amount of growth remaining; therefore, cau-
tion is mandatory when deciding on the proper treat-
ment. Initially, it is usually prudent to treat these pa-
tients conservatively with encouragement, goal-directed
rehabilitation, and serial examinations. This affords the
physician an opportunity to observe the progression and
motivation of the patient as well as to confirm the pre-
sumed diagnosis. If this fails, operative measures may
be considered while always keeping in mind the potential
risk to the growing physes. Following these guidelines
will help to avoid problems and pitfalls and will lead to a

Fig 5. Galleazzl semiten-
dinosis tenodesis. (A}
Semitendinosis tendon
passed through the pa-
tella after lateral release.
(8) Tendon sutured un-
der tension drawing the
patella medial and down-
ward,”




successful treatment for patellofemoral disorders in the
skeletally immature patient.
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