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Abstract

Context

Immobilization of the knee is commonly used following
acute knee injuries despite a paucity of supporting ev-
idence. However, adverse effects of immobilization have
been demonstrated. The intent of this review is to stim-
ulate further study on knee immobilization and encour-
age acute care providers to be judicious with its use.

Evidence Acquisition

This clinical review summarizes the available literature
on knee immobilization for acute knee injuries and re-
lated articles. Online databases were searched using
terms relevant to knee injuries and immobilization (see
Methods section further in the article), with pertinent
articles extracted and reviewed.

Results
There is a paucity of published evidence on knee im-
mobilization for acute knee injuries.

Conclusions

Available evidence indicates that knee immobilization
should be considered for unstable injuries and most
fractures. For stable injuries, avoiding use or limiting

use to 2 to 3 days with a plan for active early rehabili-
tation is recommended.

Introduction

Immobilization of the knee after an acute injury is a
common practice in sports medicine clinics, emergency
departments, urgent care clinics, and other ambulatory
care settings. Benefits include joint stabilization, pre-
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vention of further injury, and pain relief. Immobiliza-
tion is often achieved with a prefabricated knee immo-
bilizer brace, long-leg posterior splint, or less commonly
a cylindrical cast. Historically, these modalities have
been reserved for postoperative and perioperative man-
agement of various knee conditions. Acute care pro-
viders, however, quickly adopted the practice for a va-
riety of acute knee injuries.

Despite its common use, there is little evidence sup-
porting rigid knee immobilization; in fact, numerous
studies have illustrated its negative consequences, in-
cluding thigh muscle weakness and atrophy,'* loss of
motion,>® deep-vein thrombosis (DVT),*!! and delay in
return-to-sport or baseline activities.® A 2020 study by
Kilroe, et al suggests that atrophy and weakness are
found within the first 2 to 5 days of knee immobiliza-
tion, suggesting that even very brief periods of immo-
bilization can have adverse effects.?

The purpose of this review is to summarize available
literature and recommendations for rigid knee immo-
bilization of acute knee injuries. We discuss use of im-
mobilization for potentially unstable injuries (knee dis-
location, patella dislocation, extensor mechanism
rupture, tibial plateau fracture, osteochondritis dissecans
lesions), and stable injuries (isolated cruciate ligament
injuries, meniscus tears, sprains, strains, contusions)
separately.

Methods
PubMed, Medline, Google scholar, and the Cochrane
database were utilized to identify the resources for this
review. The following keywords were searched:

® Knee immobilization

® Rigid knee immobilization

® Knee splinting

The following condition-specific phrases were also
searched:

B Knee dislocation management
Patella dislocation management
Patella fracture management
Knee extensor mechanism disruption
Patella tendon rupture management
Quadriceps tendon rupture management
Tibial plateau fracture management
Osteochondritis dissecans management
Knee sprain management

At times, the term treatment was substituted for man-
agement to identify additional resources. Articles and
abstracts identified were reviewed, and those addressing
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rigid knee immobilization for acute knee injuries were
selected. A medical research librarian was consulted to
supplement the above literature search.

Unstable Injuries

Knee Dislocation

Knee dislocation (tibiofemoral dislocation) is a rare, but
devastating, knee injury commonly associated with pop-
liteal artery disruption and limb loss. In a 2014 systematic
review, Medina reported an 18% incidence of vascular
injury after knee dislocation. Of these, 80% underwent
surgery with 12% requiring amputation.!? Typically, both
cruciate ligaments and one collateral ligament are rup-
tured, although there are rare cases reporting disruption
of a single cruciate ligament after knee dislocation.!*18
About half of knee dislocations are low-energy injuries,
typically in the obese, and can be easily missed at initial
presentation.!® In addition, half of knee dislocations re-
duce spontaneously before medical evaluation.?’ Thus,
acute care providers are encouraged to consider a patient
with multiple ligament disruptions to be a result of dis-
location, and take great care to consider this injury in
the obese with low-energy mechanisms.

Due to the extent of injury seen with knee disloca-
tions, rigid immobilization is often used in the acute
setting. The appropriate method of immobilization re-
mains controversial, however. Overall, external fixation
is favored over rigid brace immobilization.!”*! Most au-
thors suggest that bracing is the most common initial
method, with the following indications for immediate
external fixation: open major trauma, vascular injury,
compartment syndrome, unstable fracture-dislocation,
polytrauma patients requiring operations unrelated to
knee injury, and insufficient stability after brace (such
as in obese patients).!”?22% However, aggressive early
mobilization protocols are utilized postoperatively with
promising outcomes.?*2

For the acute care provider, there are no available
studies comparing knee immobilization for acute knee
dislocation vs alternative treatment options. Initial rigid
immobilization is commonly practiced after knee dis-
location, and recommended in order to maximize joint
stability, minimize tension across the joint, and reduce
pain. Care should be taken to evaluate vascular status
before and after bracing to prevent arterial occlusion
and distal ischemia. Early mobilization can be consid-
ered for postoperative patients.?®

Patellar Dislocation

Patellar dislocations make up approximately 3% of acute
knee injuries and are the second leading cause of acute
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knee arthritis behind anterior cruciate ligament (ACL)
tears.?”?® Chronic sequelae include early development
of patellofemoral osteoarthritis, patellofemoral pain,
and chronic instability with recurrent dislocations. Of
these, instability and recurrence are the most debilitat-
ing consequences, with the incidence of recurrence
being around 40%.% Recurrence rates with surgical vs
nonsurgical repair have been found to be quite high
with both strategies—10% to 30% in surgical patients,
and 13% to 73% in those treated nonsurgically in a
small number of limited studies.?”*%3! Most authors
favor nonoperative treatment for first-time patellar dis-
locations in the absence of significant chondral injury
with loose body or large osteochondral fracture.

There is debate regarding the decision to immobilize
the knee following acute patellar dislocation. Histori-
cally, 6 weeks of knee immobilization with a plaster
cast has been used.*> Modern recommendations usually
include a 2-to-3-week period of immobilization in full
extension or 20° of flexion.?”* Theoretically, this would
serve to decrease tension across medial stabilizers (me-
dial patellofemoral ligament and medial retinaculum)
and allow fibrosis to begin without disruption. Despite
this theoretical advantage, there is no high-quality ev-
idence that immobilization improves outcomes.

A recent, retrospective cohort study of 601 adoles-
cents and young adults with acute patellar dislocation
found no difference in recurrence rates between patients
treated without immobilization and those treated with
6 weeks of fixed immobilization with gradual increase
in range of motion afterwards.?* A small randomized
controlled trial (18 patients) showed no difference in
recurrence rates between patients treated with taping
following 1 week of immobilization in a dorsal splint
vs a rigid cast for 5 additional weeks.? Those patients
treated with taping reported improved functional scores
at 6 and 12 weeks, and at 5-year follow-up. That same
year, however, a conflicting review suggested that a pos-
terior plaster splint might be preferable to a cylindrical
cast or brace.’® However, this review only included a
single study, and that study did not include a compari-
son group of patients who were not immobilized.?
Prior to these studies, a 2010 review identified only two
prospective randomized controlled trials evaluating im-
mobilization vs no immobilization, with no differences
in recurrent dislocation rates found.3?

Complications following patella dislocation specifi-
cally include quadriceps atrophy and reduced speed of
recovery.’” Though current literature is mixed regarding
use of immobilization acutely, it is common practice
for many providers. There is not adequate evidence
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available to support or discourage this practice. Thus,
we do not recommend providers alter their manage-
ment recommendations, but do encourage considera-
tion of the risks, benefits, and suspected degree of struc-
tural disruption before immobilizing an individual
patient. When immobilization is utilized, it is advisable
to minimize the duration (1 to 2 weeks). Current data
suggest that such a practice would not increase recur-
rence and would minimize complications.

Patella Fracture and Extensor Mechanism Rupture

Patella fractures make up about 1% of all fractures and
are commonly seen in acute care clinics following
trauma.* Typically, urgent surgical reconstruction is re-
quired for significantly displaced fractures and fractures
associated with extensor mechanism disruption. The
goal for the latter group is to obtain surgical fixation
within 24 hours of injury.* The same is true for patellar
and quadricep tendon ruptures. Initial management of
these injuries with knee immobilization is rec-
ommended, ensuring urgent surgical correction.*

Patella fractures not associated with extensor mecha-
nism disruption, however, are treated conservatively with
some combination of knee immobilization and physical
therapy.

There are two older clinical studies with proposed
protocols, both of which were summarized and reviewed
more recently.®* The first, from Bostrom in 1972, in-
cluded 212 patella fractures with intact extensor mech-
anisms, <3mm of articular displacement, and <4mm of
widening at the fracture site. These injuries were treated
nonoperatively with 4 weeks of immobilization in a cy-
lindrical cast. Good or excellent outcomes were reported
in 99% of cases at mean 9-year follow-up, with only
two treatment failures.® The second study, by Braun, et
al, from 1993 reviewed 40 fractures with intact extensor
mechanisms and <1 mm of displacement treated non-
operatively. These patients were immobilized with a pos-
terior splint for 3 to 5 days followed by partial weight-
bearing and a progressive physical therapy program. At
mean follow up of 30.5 months, 80% of patients were
pain-free, and 90% had obtained normal range of mo-
tion.* Initial treatment with immediate weightbearing
in a hinged knee brace locked in full extension for 1 to
2 weeks is recommended, followed by active-assisted
and active range-of-motion exercises, with resistance
exercises introduced at 6 weeks.*4!

The limited literature does endorse the safety of non-
operative management for nondisplaced patella frac-
tures with intact extensor mechanisms. Initial knee im-
mobilization with weightbearing has been studied for
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Table 1. Benefits and Risks of Knee Immobilization

Benefits of Knee

Immobilization

« Pain relief

« Knee stabilization

« Protection from further
injury

Risks of Knee
Immobilization

» Muscle atrophy

» Muscle weakness

» Loss of motion

» Decreased bone mass

« Delay in operative repair
for surgical injuries

e Delay in return to
sport/activities

« Skin breakdown

 DVT

these injuries and is associated with favorable outcomes.
Limiting the duration of immobilization to 1 to 2 weeks
is likely safe, particularly for fractures with minimal
displacement. Early progression to range-of-motion ex-
ercises and resistance exercises under the guidance of a
physical therapist is recommended. For injuries with
extensor mechanism disruption, rigid immobilization
with urgent surgical correction is required.

Tibial Plateau Fracture

Tibial plateau fractures make up another 1% of all frac-
tures.* Their management depends on the location
and degree of displacement, well described by the
Schatzker classification system.!** Bicondylar and me-
dial tibial plateau fractures are relatively uncommon
but considered more severe than lateral tibial plateau
fractures. There is general agreement that medial tibial
plateau fractures with any displacement should be
treated surgically, as precise reduction results in superior
functional outcomes.!® Isolated lateral tibial plateau
fractures, Schatzker type I, are often treated conserva-
tively. Specific surgical indications for these fractures
are controversial, ranging from nonoperative treatment
for fractures with up to 1 cm of depression to accepting
only minimal depression or displacement prior to sur-
gical fixation*** Therefore, close consultation with an
orthopedic surgeon is indicated.

Historically, initial treatment of any tibial plateau
fracture has involved knee immobilization. In fractures
requiring surgery, there are no trials investigating alter-
native forms of initial immobilization or level of re-
striction with regards to patient outcomes. Experts rec-
ommend a non-weightbearing status with immediate
consultation with orthopedic surgery.*® For those frac-
tures treated nonoperatively, immobilization is typically
used for 4 to 8 weeks followed by 8 to 12 weeks of
physical therapy.*# Very little evidence is available to
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evaluate this practice. A small cohort study in which
42 patients were treated with 4 to 6 weeks of immo-
bilization in an above-knee plaster cast concluded that
outcomes were acceptable in carefully selected pa-
tients.*® At 6 months, 76% of patients reported good-
to-excellent clinical outcomes. Unfortunately, the au-
thors did not include a surgical group for comparison.

Early open-chain mobilization has been a topic of
debate for decades. A small study in 1985 of 112 frac-
tures determined that all patients treated nonoperatively
regained full motion when fully immobilized for up to
6 weeks.* Other authors, however, support the use of
early active and passive ROM exercises.*°

Most protocols include a period of non-weightbearing
with immobilization for 2 to 6 weeks, but there is little
evidence to support restricted weightbearing. A 1993
study evaluating lateral tibial plateau fractures found
that weightbearing in a cast brace did not produce
further depression by more than 2 mm.*! Another small
study of postoperative patients in 2018 found that im-
mediate weightbearing did not cause articular collapse
or fracture displacement.* While these conclusions can-
not be directly applied to nonoperative patients, they
suggest that once the stability of a lateral tibial plateau
fracture is established, weightbearing may be reasonable.

Considering historical practices and what little data
are currently available, we recommend knee immo-
bilization with a non-weightbearing status for acute
management of any tibial plateau fracture along with
close consultation with an orthopedic surgeon. Early
partial weightbearing may be considered once the frac-
ture has been deemed stable, but is a decision best made
by the orthopedic specialist and patient after discussing
potential risks. For nondisplaced isolated lateral tibial
plateau fractures, open-chain ROM exercises are likely
safe, but not standard practice.

Osteochondritis Dissecans

Osteochondritis dissecans (OCD) is another condition
for which knee immobilization is often used. The true
incidence is poorly understood given the high number
of incidental diagnoses, multiple classification systems,
and unclear diagnostic criteria.>® Treatment decisions
are based on lesion stability (determined by MRI) and
the skeletal maturity of the patient. Skeletally immature
patients with stable lesions are the subgroup most often
treated nonoperatively.># Patients younger than 11
years with lesions in the classic location on the lateral
border of the medial femoral condyle have the best
prognosis.*>%” All other patients should be immobilized
in the acute setting and offered surgical fixation, with
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Table 2. When to Consider Knee Immobilization

Appropriate to Immobilize

 Knee dislocation

« Patellar dislocation

« Extensor mechanism rupture

« Patella fracture

« Tibial plateau fracture

» Unstable pediatric osteochondral lesion

« Adult osteochondral lesion

» Multiligament disruption (knee
dislocation equivalent)

» Knee contusion
» Knee sprain

Avoid Immobilization

« Patellar instability without dislocation
« Isolated cruciate ligament injury

« Isolated collateral ligament injury

Further Study Needed

« Patellar dislocation/subluxation

« Isolated nondisplaced lateral tibial
plateau fracture

« Stable pediatric osteochondral lesion

« Patella fracture with intact extensor
mechanism

close orthopedic surgeon consultation.

For skeletally immature patients with stable OCD le-
sions, treatment often includes knee immobilization,
bracing, activity restriction, weightbearing restriction,
physical therapy, iontophoresis, and extracorporeal
shockwave therapy.® As of 2019, 21 case series and three
case reports were found evaluating these modalities with
no randomized controlled trials available.’® Analysis of
these heterogeneous studies found an overall healing
rate of 61.4%. Of the above modalities, only restriction
of physical activity has shown consistent correlation
with improved outcomes with healing rates between
81% to 96%.%%% When physical therapy (core and quad-
ricep strengthening) was added to physical restriction,
favorable results were also seen with 80% to 90% of
asymptomatic patients at mid- and long-term follow-
up.®%2 Nine studies looked specifically at knee immo-
bilization with highly variable results; no evidence-based
conclusion can be made. Similarly inconclusive reports
are seen for weightbearing restrictions.

In summary, for any unstable OCD lesions and for
those diagnosed in adults, immediate consultation with
orthopedic surgery is indicated with utilization of knee
immobilization and weightbearing restrictions until fol-
low-up. For OCD lesions in skeletally immature individ-
uals found incidentally or deemed stable on MRI, we
encourage avoiding the use of knee immobilization and
treating with activity restriction (avoiding sports, jump-
ing, weighted squats, running, or other impact activities)
and low-impact quadricep and core strengthening exer-
cises until instructed otherwise by an orthopedic surgeon
or sports medicine physician. Patients should be prepared
for a long recovery of approximately 6 months with
good treatment compliance.’®% They should also be in-
formed of the increased risk for developing knee osteoar-
thritis, with an incidence of 15% seen at 13 years and
30% seen at 35 years after diagnosis.**

WWww.jucm.com

Stable Injuries

Suspected isolated ligamentous tears, meniscus tears,
sprains, and other undifferentiated knee injuries are often
treated with knee immobilization, with the goal of alle-
viating pain and protecting damaged tissue.*> However,
this practice can result in muscle atrophy, joint stiffness,
weakness, decreased cartilage proteoglycan synthesis, DVT,
and decreased bone mass, significantly impairing rehabili-
tation from injury and delaying surgical intervention
when indicated.®¢5”

Most rehabilitation programs for operative injuries are
based on data from studies involving ACL tears. Almost
all preoperative ACL treatment protocols include edema
control and restoration of motion in preparation for sur-
gery. While no studies found investigated knee immo-
bilization acutely, available data suggest active rehabilitation
protocols including joint mobilization improve postop-
erative outcomes.%®% All modern postoperative rehabili-
tation protocols for cruciate ligament injuries involve early
motion with excellent functional outcomes.”*”s

While there are few studies investigating rehabilita-
tion programs for meniscus tears, experts agree that
knee immobilization is not indicated in the acute setting
when meniscus tear is considered likely.”%”” Knee im-
mobilization is commonly utilized postoperatively
when attempts at meniscus repair are made (as opposed
to meniscal resection).

There are no human trials comparing immobilization
with early motion for nonoperative injuries, so most pro-
tocols have been extrapolated from animal models. In
2005, Thornton demonstrated impaired healing response
with immobilization after MCL injury in rabbits; while
an earlier study in dogs by Woo, et al demonstrated im-
provement in these parameters associated with an early
rehabilitation program.”’”® These concepts were used to
promote similar rehabilitation protocols in humans.”

Despite the above evidence and expert opinion, knee
immobilization continues to be used in the acute treat-
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ment of ligamentous, meniscal, and undifferentiated in-
juries to the knee. A study by Sommerfeldt from 2014 in-
dicated a much higher rate of knee immobilization pre-
scribed by emergency physicians when compared with
sports medicine physicians and orthopedic surgeons.®

Discussion

The initial objective of this review was to determine
when immobilization should be used for acute knee
injuries. Unfortunately, there are no established ev-
idence-based guidelines to answer this simple question.
Animal models, postoperative studies, and dogma have
dictated treatment for decades. Above, we have reviewed
what evidence is available with regard to knee immo-
bilization to elucidate what current standards of care
are based upon.

Table 1 summarizes the benefits and risks of immo-
bilization. Each clinical encounter is unique, so we en-
courage providers to consider and discuss these factors
with their patients and families.

Table 2 summarizes management of injuries requiring
knee immobilization, which injuries are best managed
with early motion and rehabilitation, and highlights
those injuries for which further study is needed. For this
third category, we feel it is currently reasonable for acute
care providers to utilize knee immobilization initially
while awaiting further diagnostic information. If used
in this setting, however, the duration of knee immo-
bilization should be minimized, as muscle weakness and
atrophy can occur quickly. Following immobilization,
early range-of-motion exercises, weightbearing, and pro-
gression to strength and stability exercises are rec-
ommended. We hope that further research can help so-
lidify more evidence-based recommendations.

Patellar dislocation/subluxation occurs in more than
one category in Table 2. This speaks to the conflicting
data published on this injury. It is our contention that
injuries associated with patellar instability span a wide
range of severities from mild, involving little structural
damage (subluxations typically), to severe with bony,
chondral, and ligament disruption. Those injuries con-
sidered severe often require reduction and/or are asso-
ciated with a significant hemarthrosis. When utilized,
immobilization for 2 weeks is recommended. Less severe
injuries, however, with minimal effusion or other ob-
jective findings of structural damage or instability, can
likely be managed without immobilization. Careful con-
sideration and close collaboration with orthopedic con-
sultants is recommended.

Determining the stability of a knee injury can be
challenging in the acute setting, especially when dia-
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gnostic uncertainty exists. Improving musculoskeletal
assessment skills for nonsurgical providers would cer-
tainly help to minimize diagnostic uncertainty and po-
tentially decrease unnecessary utilization of knee im-
mobilization and its adverse effects. When diagnostic
uncertainty does occur, collaboration with an orthope-
dic surgeon is recommended to help avoid or limit du-
ration of knee immobilization.

Ultimately, we hope this review serves to remind
acute care providers to strongly consider the risks and
benefits of knee immobilization when managing acute
knee injuries. While it is often quite easy to apply a
prefabricated knee-immobilizing brace or splint, this
practice can have adverse effects. Available evidence in-
dicates that knee immobilization should be used for se-
vere or unstable injuries, and very selectively for more
stable injuries.

Recommendations

® For unstable injuries, knee immobilization is indicated.

m For clearly stable injuries, knee immobilization should
be avoided in favor of early mobilization and re-
habilitation.

m For other or indeterminate injuries, evidence does not
support changing standard management; rather, further
study is warranted to help target the use of this modality
appropriately. Acute care providers should understand
the risks of knee immobilization and discuss them with
their patients when devising treatment plans. B
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