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B REVIEW ARTICLE

What is the role of lateral retinacular release?

We have reviewed the literature to establish the role of lateral retinacular release in the
management of disorders of the extensor apparatus of the knee. The scientific evidence for
intervention is explored and reports on outcome are discussed.

Division of the lateral patellar retinaculum
(lateral release) as an open or arthroscopic pro-
cedure is commonly performed for disorders of
the extensor mechanism of the knee.!® The
concept behind lateral release is that imbalance
in the extensor mechanism, because of over-
constraint by the lateral retinaculum, is the
cause of patellofemoral disorders, particularly
pain in the anterior knee,’'? patellofemoral
instability'>1'® and chondromalacia of the
articular cartilage of the patella.?’2® We have
examined evidence from published studies on
the kinematics of the patellofemoral joint as to
how this is affected by lateral release. The clin-
ical effectiveness of lateral release is reviewed
and we suggest how it may be applied most
effectively in the management of disorders of
the patellofemoral joint.

Anatomy of the knee extensor
mechanism

The patellofemoral joint is intrinsically unstable
and relies on bony morphology and active and
passive soft-tissue forces to maintain stability.
The shape of the patella®” and developmental
abnormalities of the femoral trochlea® have
been shown to affect patellar tracking and sta-
bility. Soft-tissue attachments to the patella
contribute active stabilising forces through
vastus medialis obliquus®’ and passive stabilis-
ers principally through the medial patellofem-
oral ligament®® and the attachments of the
lateral retinaculum®“-3? (Fig. 1). Imbalance
may arise because of weakness in the dynamic
stabilisers (vastus medialis obliquus) or over-
constraint from the passive stabilisers (lateral
retinaculum). The role of the latter is to resist
medial displacement of the patella, counteract-
ing the dynamic medialising force generated by
the former. These competing forces are influ-
enced by the Q-angle® and the morphology of
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the patellofemoral joint.”” Imbalance in this
mechanism is usually represented as over-con-
straint by the lateral retinaculum and weakness
in the vastus medialis obliquus which results in
maltracking of the patella during flexion of the
knee®*** and abnormal loading of the patell-
ofemoral joint surfaces. This imbalance may be
addressed by strengthening vastus medialis
obliquus by appropriately focused rehabilita-
tion, but release of the apparently ‘tight’ lateral
retinaculum has also been proposed.!

Biomechanical effects of lateral release
The effect of lateral release on patellar bio-
mechanics has been examined in several
cadaver studies. Ostermeier et al®> used eight
fresh-frozen cadaver specimens to measure
patellofemoral contact pressures and kine-
matics using a pressure-sensitive film and an
ultrasound-based movement analysis system.
Knees were compared before and after lateral
release. They found that patellofemoral con-
tact pressure did not change significantly
although the centre of patellofemoral contact
pressure was significantly medialised between
60° and 120° of flexion. Studies on patello-
femoral kinematics after lateral release showed
that the patella moved from a medialised posi-
tion in flexion to a lateralised position in full
knee extension compared with the intact knee.
They concluded that lateral release did not sta-
bilise or medialise patellar tracking through
the entire range of movement, but it could
decrease pressure on the lateral patellar facet in
flexion.

Christoforakis et al’® examined quantita-
tively the effects of lateral release on the lateral
stability of the patella. In seven cadaver speci-
mens they used a materials-testing machine to
measure the force required to displace the
patella 10 mm laterally while the quadriceps
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Diagram showing the extensor mechanism and structures of the lateral retinaculum.
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Fig. 2

Diagram showing the extent of the standard and extended lateral
retinacular release.

remained under tension. Lateral release significantly
reduced the force required and they concluded that it was
not appropriate for the treatment of patellar instability.
Marumoto, Jordan and Atkins’” compared different
methods of lateral release. They examined release of the

patella from its lateral retinaculum in ten cadaver knees and
compared the medial displacement of the patella relative to
the femur in two groups. Group A had retinacular release
from the inferior third of the tendon of vastus lateralis
down to the anterolateral arthroscopic portal. In group B
this release extended from the inferior third of the tendon
of vastus lateralis to the tibial tubercle (Fig. 2). The
extended release (group B) resulted in a significantly greater
medial patellar displacement. Since the distal part of vastus
lateralis originates from the lateral intermuscular septum
and its fibres are orientated to resist medial patellar dis-
placement, these fibres can be divided during a lateral
release without transecting the main tendon of vastus later-
alis. The method avoids over-release and possible medial
instability.*8

Merican, Kondo and Amis®® evaluated changes in
patellofemoral stability with a progressively more extensive
lateral release. They measured the force required to displace
the patella 10 mm medially and laterally in nine cadaver
knees with and without loading of the tendon of quadriceps
and the iliotibial band. The knee was tested intact and after
progressive lateral release beginning proximal to the patella
extending to the midpoint between the proximal and distal
poles of the patella and then distally to Gerdy’s tubercle, the
site of attachment of the iliotibial tract to the tibia. They
found that the midpart of the lateral retinaculum contrib-
uted most to the medial stability of the patella, but were
unable to say at what point the release would result in over-
correction and medial subluxation of the patella.

The relationship between lesions in the articular carti-
lage and biomechanical factors remains unclear. Wiberg?’
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was unable to confirm a relationship between chondro-
malacia and the morphology of the patella, although an
asymmetrically large lateral facet was associated with
maltracking. The most significant factors in the develop-
ment of lesions of the cartilage appear to be mechanical,
resulting from abnormal loading patterns and excessive
contact force. Seedholm et al*® showed that most lesions
to the articular cartilage occur in those areas which are in
contact during 40° to 80° of flexion, suggesting that
excessive joint loading in the mid-range of flexion contrib-
utes to the development of these degenerative changes,
although they may not necessarily cause symptoms.
Maclntyre et al*! examined three-dimensional patello-
femoral joint kinematics using a validated MRI method.
The first study group of 20 subjects had patellofemoral
pain and clinical signs of patellar malalignment. The sec-
ond group comprised 20 patients with patellofemoral pain
syndrome, but no clinical evidence of patellar malalign-
ment. A control group of 20 volunteers with no history of
knee injury or symptoms was recruited from the same mil-
itary community. There were overlaps in the values for
patellar kinematics measured in the subjects with patello-
femoral pain, with or without patellar malalignment, and
in the control group. The patella shifted medially during
the initial 30° to 35° of flexion before shifting laterally by
approximately the same amount. In the symptomatic
group with malalignment, the patella was positioned more
laterally through the full range of knee movement tested,
but this was only statistically significant at 19° of knee
flexion. Many patients with patellofemoral pain have nor-
mal kinematics and although lateral release has been
shown to influence joint contact pressures®® and patellar
stability,?” its effectiveness for patellofemoral pain and
instability has not been well established.

Lateral release for anterior knee pain

Lateral release has been used to treat anterior knee pain
with reported patient satisfaction ranging from 14% to
100%.371423:42 Meaningful comparison of the results has
been hampered by differences in patient selection, methods
of evaluation and the length of follow-up. In addition,
some studies included patients with both anterior knee
pain and patellofemoral instability.®!>**5 Despite the
heterogeneity of these reported studies, certain factors
appear to be associated with a poorer outcome. Micheli
and Stanitski* noted that women had a worse prognosis
than men and that inadequate realignment of the patella in
the trochlear sulcus on post-operative radiographs and
severe chondromalacia were associated with poor results.
Dzioba*® similarly highlighted the importance of the
reduction of the patella when viewed in a Merchant view
(patient supine and knees flexed 45° over end of the table
x-ray tube set at 30° angle with floor). Metcalf'? reported
that the proportion of good and excellent results deterio-
rated with follow-up beyond one year and deterioration
was more common in young women who failed to main-
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tain their quadriceps strength. Krompinger and Fulkerson’

reported less satisfactory results when the Q-angle was
greater than 20° and Gecha and Torg!' reported better
results when malalignment and hypermobility were absent
and found that a positive Sage sign (medial displacement of
the patella less than 25% of the patellar width), correlated
with better results. Aglietti et al'* stated that 60% of patients
affected by anterior knee pain without grade-III or grade-IV
cartilage changes*” would benefit from a lateral release.
More recently, Vaatainen et al** performed a prospective,
but non-randomised, comparative study of lateral release for
anterior knee pain and found that it reduced lateral patellar
tilting and lateral patellar displacement, but that the func-
tional capacity of the patients was not improved at four
years. In another comparative study, Korkala et al*’ reported
results in patients with arthroscopically-diagnosed chondro-
malacia treated either conservatively or by open lateral
release. A lateral release tended to improve patients with
grade-II to grade-IV*” chondromalacia, although this did not
reach statistical significance.

The aetiology of patellar pain remains poorly under-
stood. Mori et al*® performed histological examinations of
the resected lateral retinaculum in 35 knees with anterior
knee pain. They identified evidence of degenerative neurop-
athy in 29 specimens and suggested that anterior knee pain
may originate in the lateral retinaculum in many patients. If
this theory is true a lateral release would denervate this tis-
sue producing relief from the symptoms.

Koskinen et al?® used MRI in 11 knees with chondro-
malacia to assess patellar motion pre- and post-lateral
release at 0°, 10°, 20° and 30° of flexion. The pre-operative
patellar position clearly deviated from normal at 0° to 10°
of flexion and lateral release corrected this deviation.
Fulkerson and Shea'! emphasised this concept by recom-
mending that pre-operative CT of the patellofemoral joint
be performed to demonstrate a tight lateral retinaculum,
causing lateral patellar tilt. Knees showing lateral patellar
tilt without subluxation were more likely to benefit from a
lateral release in the absence of grade-IIl or grade-IV
changes in the articular cartilage.

In summary, anterior knee pain is almost certainly a
multifactorial condition. In those patients with increased
lateral facet pressure as demonstrated by the Sage sign and
with patellar tilting as seen by CT a lateral release including
the deep transverse component of the tendon of vastus lat-
eralis may be effective in correcting lateral patellar tilt. The
results are less satisfactory in those patients with estab-
lished grade-III or grade-IV changes in the articular carti-
lage and in whom patellar instability rather than lateral
retinacular tightness is the principal abnormality.

Lateral release for recurrent patellar instability

Lateral release either in isolation or as part of a more com-
plex stabilisation procedure has been used to treat recurrent
patellar instability. The reported proportion of satisfactory
results after lateral release alone for patellar instability varies
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between 30% and 100%.!%161%4%50 Variations in the
reported follow-up make comparison of the literature diffi-
cult. Dandy and Griffiths'® reported on 41 knees which had
undergone lateral release for recurrent dislocation after a
mean follow-up of four years and found that 90% were clas-
sified as ‘excellent’ or ‘good’ according to the rating system
of Crosby and Insall.’! After eight years, 33 of the original
series were reviewed by Dandy and Desai,'” who found that
the proportion of excellent results had decreased with time
from 39% at four years to 30% at eight years. Panni et al*’
also noted a deterioration in the results over time in a group
of 50 patients who were followed up for five to 12 years. Sat-
isfaction rates were 70% in patients without instability and
50% in those with instability at follow-up. In other studies,
subluxation of the patella in extension, generalised ligamen-
tous laxity,'®1” damage to the articular cartilage and partic-
ularly exposure of bone at the time of lateral release,* were
identified as poor prognostic factors. Aglietti, Pisaneschi and
De Biase’? showed that lateral release alone for patellar
instability led to the current dislocation in 35% of patients
and Dainer et al*? concluded that lateral release as treatment
for recurrent patellar dislocation was ineffective.

One group of patients who are reported to respond bet-
ter to lateral release for instability are adolescents.
Gerbino et al’® found that 92% of patients with a mean
age of 15.4 years (SD 2.7) were satisfied or very satisfied at
a mean follow-up of 8.5 years, but this may be explained
by declining levels of activity with age.

In patellar instability attention must be paid to the exact
cause of the instability. An increased tibial tuberosity-
trochlear groove distance may require a combined lateral
release and transfer of the distal tibial tuberosity. Trochlear
dysplasia may require trochleoplasty but a knee with a nor-
mal trochlear and tibial tuberosity-trochlear groove dis-
tance, but, a weak or absent medial patellofemoral
ligament, will benefit from reconstruction of the medial
patellofemoral ligament. A more in-depth review on the
management of patellar instability has been published by
Colvin and West.**

Lateral release for patellofemoral arthritis

Lateral release for isolated patellofemoral arthritis has poor
results. Aglietti et al'* found that only one in six knees with
patellofemoral arthritis improved at a mean follow-up of
four years after lateral release. More recently, Aderinto and
Cobb*?® concluded that lateral release was a poor treatment
for patellofemoral arthritis. At a mean follow-up of
31 months they found that only 59% of patients were sat-
isfied or very satisfied with their knee. The only exception
to these studies has been that of Alemdaroglu et al’® who
combined lateral release with debridement of the patello-
femoral joint by bipolar radiofrequency. The visual ana-
logue scale for pain and the Western Ontario and
McMaster Universities osteoarthritis index score decreased
significantly in the first three months post-operatively and
these improvements were maintained at 24 months.

Lateral release in total knee replacement
Various authors have investigated the role of lateral release
during total knee replacement (TKR). Ritter, Keating and
Faris’” performed one of the largest studies comparing lat-
eral release with no release in 48 patients undergoing simul-
taneous bilateral TKR. Radiologically, there were no
subluxations, dislocations or fractures in either group. Bone
scans showed no differences between the two groups and no
signs of osteonecrosis of the patella up to 12 years after
TKR. Scuderi et al*® found differently. They performed a
prospective, clinical and radionuclide study to determine the
effect of lateral release on patellar vascularity in 36 knees.
Their results showed a higher incidence of vascular compro-
mise in knees with lateral release (9 of 16, 56.4%) than in
those without lateral release (3 of 20, 15.0%). In addition,
lateral release has been associated with a higher incidence of
vascular compromise to the patella as observed on post-
operative technetium bone scans®® and a reduction in the
viability of the stem of the lateral wound-edge as determined
by measurement of the transcutaneous oxygen tension.*’
Efforts have been made to reduce the need for lateral
release to correct patellar maltracking in knee replacement.
Laskin®! and Lombardi et al®* both examined the effect of
tourniquet release before performing lateral release and found
that it resulted in a reduced incidence of lateral release of
between 6%°! and 22%.5% Archibeck et al®® and Weber et al®*
recommended that using the ‘rule of no thumb’ test in which
the knee is flexed and extended before closing the medial
retinaculum without support from the thumb to hold the
patella in the trochlear groove, reduced the requirement for
lateral release. Sodha et al®® pointed to the importance of
avoiding internal rotation of the femoral component to
reduce the necessity for lateral release.

Complications of lateral release
Lateral release can result in serious complications including
haemarthrosis, reflex sympathetic dystrophy and medial
subluxation of the patella. The incidence of haemarthrosis
has been reported to be between 1% and 42%,%%%¢ but
may be higher after arthroscopic techniques when the
superolateral geniculate artery has not been identified and
coagulated. Arthroscopic diathermy has allowed coagula-
tion of bleeding vessels under direct vision to reduce this
complication.!” Medial subluxation of the patella after
excessive lateral release has been described. Hughston et al®”
studied 65 knees which required surgical treatment to cor-
rect medial subluxation of the patella, of which 58 had pre-
viously undergone a lateral release. They recommended
that the knee should be flexed and extended several times to
confirm improved tracking of the patella after lateral
release. Reflex sympathetic dystrophy can also be problem-
atical after lateral release and early recognition is essential
to minimise long-term sequelae.®®

Lateral retinacular release performed in isolation for
patellofemoral disorders remains a controversial topic. A
lack of well-designed studies with clearly defined inclusion
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criteria, standardised methods of assessment and adequate
follow-up hinders an informed opinion about the effective-
ness of this procedure. It is important to appreciate what
will be achieved by release of the lateral retinaculum. For
example, in patellar instability it is unrealistic to expect a
release of the lateral retinaculum to correct patellar mal-
tracking and instability if there is also trochlear dysplasia,
deficiency of the medial patellofemoral ligament, abnormal
limb alignment or tibial torsion. Similarly, if anterior knee
pain is not associated with an abnormally tight lateral reti-
naculum a lateral release may produce a temporary
improvement by denervating the lateral retinaculum, but
the longer term outcome may be disappointing.

Our review has not provided clearly-defined indications
for lateral release in all cases, but it is evident that anterior
knee pain with clinical signs of lateral retinacular tethering
(the Sage sign), confirmed by evidence of patellar tilting on
CT is more likely to produce satisfactory results. In patellar
instability, several factors contribute to the condition includ-
ing hypermobility, limb alignment, and trochlear dysplasia,
and these must be addressed before formulating an appropri-
ate plan of management. In very few cases an isolated lateral
release will be effective in correcting instability. Similarly, at
total knee replacement, careful assessment of the positioning
of the femoral component and soft-tissue balancing can min-
imise the requirement for lateral release. In patellofemoral
osteoarthritis, the results of lateral release have been disap-
pointing and it should not be used in this condition.

Lateral release is not without potential morbidity and
should not be used indiscriminately for patellofemoral
disorders.

No benefits in any form have been received or will be received from a commer-
cial party related directly or indirectly to the subect of this article.
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