
Diagnosis and Treatment of
Osteochondritis Dissecans

Abstract

This clinical practice guideline is based on a series of systematic
reviews of published studies in the available literature on the
diagnosis and treatment of osteochondritis dissecans of the knee.
None of the 16 recommendations made by the work group is
graded as strong; most are graded inconclusive; two are graded
weak; and four are consensus statements. Both of the weak
recommendations are related to imaging evaluation. For patients
with knee symptoms, radiographs of the joint may be obtained to
identify the lesion. For patients with radiographically apparent
lesions, MRI may be used to further characterize the
osteochondritis dissecans lesion or identify other knee pathology.

Overview and Rationale

The American Academy of Ortho-
paedic Surgeons (AAOS) approved
this clinical practice guideline on De-
cember 4, 2010. It is based on a sys-
tematic review of published studies
on the diagnosis and treatment of os-
teochondritis dissecans (OCD) of the
knee. The review was conducted be-
tween May 2009 and March 2010.
The guideline provides practice rec-
ommendations and highlights gaps
in the literature and areas that re-
quire future research.

The purpose of this clinical practice
guideline is to help improve diagnosis
and treatment based on the current
best evidence. Current evidence-based
practice standards require that physi-
cians use the best available evidence in
their clinical decision making. The
AAOS clinical practice guideline pro-
cess is consistent with those of other
medical societies that use the highest
quality evidence to make decisions
about diagnosis and treatment.

This clinical practice guideline con-
sists of a series of systematic reviews of

the available literature regarding the di-
agnosis and treatment of OCD of the
knee. A computerized search of the
electronic databases PubMed, Embase,
CINAHL, and the Cochrane Library
(from January 1966 to March 2010)
was conducted. The search showed
where good evidence exists, where ev-
idence is lacking, and which topics fu-
ture research must target to improve
the treatment of patients with OCD of
the knee. AAOS staff and the Diagno-
sis and Treatment of Osteochondritis
Dissecans work group systematically
reviewed the available literature and
subsequently wrote the following rec-
ommendations based on a rigorous,
standardized process.

Musculoskeletal care is provided in
many different settings by different
providers. We created this guideline
as an educational tool to guide quali-
fied physicians through a series of
treatment decisions in an effort to
improve the quality and efficiency of
care. This guideline should not be
construed as including all proper
methods of care or excluding meth-
ods of care that are reasonably di-
rected to obtaining the same results.
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The ultimate judgment regarding any
specific procedure or treatment must
be made in light of all circumstances
presented by the patient and the
needs and resources particular to the
locality or institution. In the era of
patient-centered care, the partner-
ship between the patient and his or
her physician will be critical elements
in determining the best treatment op-
tion for a condition. Treatments and
procedures applicable to the individ-
ual patient rely on mutual communi-
cation between patient, physician,
and other health care practitioners.

Potential Harms and
Contraindications

Most treatments are associated with
some known risks, especially inva-

sive and surgical treatments. In addi-
tion, contraindications vary widely
based on the treatment administered.
Therefore, discussion of available
treatments and procedures applica-
ble to the individual patient rely on
mutual communication between the
patient and physician.

Methods

The methods used to develop this
clinical practice guideline were de-
signed to combat bias, enhance
transparency, and promote reproduc-
ibility. Their purpose is to allow in-
terested readers the ability to inspect
all of the information the work
group used to reach all of its deci-
sions and to verify that these deci-
sions are in accord with the best

available evidence. The draft was
subject to peer review and public
commentary. It was approved by the
AAOS Evidence Based Practice Com-
mittee; Guidelines and Technology
Oversight Committee; Council on
Research, Quality Assessment, and
Technology; and the Board of Direc-
tors. The methods used to prepare
this guideline are detailed in the full
clinical practice guideline, available
at http://www.aaos.org/research/
guidelines/OCDGuideline.asp.

Recommendation
Language

Each guideline recommendation was
constructed using the following lan-
guage, taking into account the recom-
mendation grade and level of evidence:

The complete guideline, which includes all tables, figures, and appendices, is available at http://www.aaos.org/research/guidelines/
OCD_guideline.pdf.
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We recommend: Recommendation
grade, Strong. Level of evidence:
level I evidence from more than one
study with consistent findings for
recommending for or against the in-
tervention or diagnostic.

We suggest: Recommendation
grade, Moderate. Level of evidence:
level II or III evidence from more
than one study with consistent find-
ings, or level I evidence from a single
study for recommending for or
against the intervention or diagnos-
tic.

Option: Recommendation grade,
Weak. Level of evidence: level IV evi-
dence from more than one study
with consistent findings, or level II or
III evidence from a single study for
recommending for or against the in-
tervention or diagnostic. (Note: level
IV evidence in this guideline does not
include retrospective case series but
does include retrospective compara-
tive studies or retrospective studies
that included a control group.)

We are unable to recommend for
or against: Recommendation grade,
Inconclusive. Level of evidence:
There is insufficient or conflicting ev-
idence not allowing a recommenda-
tion for or against intervention.

In the absence of reliable evidence,
it is the opinion of the work group:
Recommendation grade, Consensus.
Level of evidence: There is no sup-
porting evidence. In the absence of
reliable evidence, the work group is
making a recommendation based on
their clinical opinion, considering the
known harms and benefits associ-
ated with the treatment.

The recommendations are summa-
rized in this article in Table 1.

Recommendations

Please note that, for ease of refer-
ence, we have presented the study
group’s recommendations by topic
area. For this reason, Recommenda-

tion 9 follows Recommendation 3,
under the heading “Diagnostic Stud-
ies,” below.

Diagnostic Studies

Recommendation 1
In a patient with knee symptoms (eg,
pain, swelling, locking, catching,
popping, giving way) and/or signs
(eg, tenderness, effusion, loss of mo-
tion, crepitus), radiographs (includ-
ing AP, lateral, sunrise/Merchant,
and tunnel views) are an option.

Strength of Recommendation:
Weak. It is addressed by one level II
study.

Rationale: Patients with an OCD
lesion often present with reports of
knee pain and swelling. In addition,
patients may note sensations of lock-
ing (ie, motion of the knee is halted),
catching (ie, motion is partially in-
hibited), popping, or giving way.
Physical examination may reveal ten-
derness, effusion, loss of motion, or
crepitus.

The AAOS conducted a systematic
review that identified one diagnostic
study that evaluated the diagnostic
performance of clinical examination
with radiographs and of selective
MRI in the evaluation of intra-
articular knee disorders by compar-
ing these findings with arthroscopic
findings.1

Clinical diagnosis was made on the
basis of history, physical examina-
tion, and standard radiographs (ie,
AP, lateral, Merchant, and tunnel
views). MRI studies were ordered se-
lectively on the basis of clinical dis-
cretion. Arthroscopic evaluation was
performed in the subset of patients
that required surgery, based on clini-
cal diagnosis and MRI findings when
an MRI was performed. The clinical
diagnosis (from the initial visit), MRI
diagnosis (from the MRI report), and
arthroscopic diagnosis (from the sur-
gical report) were retrospectively re-
viewed and compared. Because only

a subset of all patients who under-
went evaluation of intra-articular
knee disorders proceeded to ar-
throscopic evaluation, this diagnostic
study does not universally apply the
reference standard of arthroscopy.
Consequently, we assessed this retro-
spective diagnostic study without a
universally applied reference stan-
dard as a level II study. Because only
a single study is available to support
this recommendation, the strength of
recommendation is weak.

Recommendation 2
We are unable to recommend for or
against radiographs on the contralat-
eral asymptomatic knee in patients
with confirmed OCD of one knee.

Strength of Recommendation: In-
conclusive.

Rationale: We were unable to find
quality evidence to support or rec-
ommend against obtaining radio-
graphs of the contralateral knee.

Recommendation 3
In a patient with a known OCD le-
sion on radiograph, an MRI of the
knee is an option to characterize the
OCD lesion or when concomitant
knee pathology is suspected, such as
meniscal pathology, anterior cruciate
ligament injury, or articular cartilage
injury.

Strength of Recommendation:
Weak. It is addressed by two level II
studies.

Rationale: The AAOS conducted a
systematic review that identified two
diagnostic studies1,2 addressing this
recommendation. One of these stud-
ies evaluated the diagnostic perfor-
mance of clinical examination with
radiographs and of selective MRI in
the evaluation of intra-articular knee
disorders by comparing these find-
ings with arthroscopic findings.1 The
clinical diagnosis (from the initial
visit), MRI diagnosis (from the MRI
report), and the arthroscopic diagno-
sis (from the surgical report) were
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retrospectively reviewed and com-
pared. Becasue only a subset of all
patients who underwent evaluation
of intra-articular knee disorders pro-
ceeded to arthroscopic evaluation,

this diagnostic study does not univer-
sally apply the reference standard of
arthroscopy. Consequently, this ret-
rospective diagnostic study without a
universally applied reference stan-

dard was evaluated as a level II
study.

Similarly, the second diagnostic
study identified in the systematic re-
view prospectively evaluated all con-

Table 1

Summary of Recommendations

Recommendation Summary
Strength of

Recommendation

1. In a patient with knee symptoms (pain, swelling, locking, catching, popping, giving
way) and/or signs (tenderness, effusion, loss of motion, crepitus), radiographs
(including AP, lateral, sunrise/Merchant, and tunnel views) are an option.

Weak

2. We are unable to recommend for or against radiographs on the contralateral
asymptomatic knee in patients with confirmed OCD of one knee.

Inconclusive

3. In a patient with a known OCD lesion on radiograph, an MRI of the knee is an
option to characterize the OCD lesion or when concomitant knee pathology is
suspected, such as meniscal pathology, ACL injury, or articular cartilage injury.

Weak

4. We are unable to recommend for or against nonsurgical treatment (casting, brac-
ing, splinting, unloader brace, electrical or ultrasound bone stimulators, or activ-
ity restriction alone) for asymptomatic skeletally immature patients with OCD.

Inconclusive

5. We are unable to recommend for or against a specific nonsurgical treatment
(casting, bracing, splinting, unloader brace, electrical or ultrasound bone stimu-
lators, or activity restriction alone) for symptomatic skeletally immature patients
with OCD.

Inconclusive

6. We are unable to recommend for or against arthroscopic drilling in symptomatic
skeletally immature patients with a stable lesion(s) who have failed to heal with
nonsurgical treatment of ≥3 months.

Inconclusive

7. In the absence of reliable evidence, it is the opinion of the work group that symp-
tomatic skeletally immature patients with salvageable unstable or displaced
OCD lesions be offered the option of surgery.

Consensus

8. We are unable to recommend for or against a specific cartilage repair technique
in symptomatic skeletally immature patients with unsalvageable fragment.

Inconclusive

9. We are unable to recommend for or against repeat MRI for asymptomatic skele-
tally mature patients.

Inconclusive

10. We are unable to recommend for or against treating asymptomatic skeletally ma-
ture patients with OCD progression (as identified by radiograph or MRI) as
symptomatic skeletally mature patients are treated.

Inconclusive

11. In the absence of reliable evidence, it is the opinion of the work group that symp-
tomatic skeletally mature patients with salvageable unstable or displaced OCD
lesions be offered the option of surgery.

Consensus

12. We are unable to recommend for or against a specific cartilage repair technique
in symptomatic skeletally mature patients with an unsalvageable OCD lesion.

Inconclusive

13. In the absence of reliable evidence, it is the opinion of the work group that pa-
tients who remain symptomatic after treatment of OCD have a history and phys-
ical examination, radiographs, and/or MRI to assess healing.

Consensus

14. We are unable to recommend for or against physical therapy for patients with
OCD treated nonsurgically.

Inconclusive

15. In the absence of reliable evidence, it is the opinion of the work group that pa-
tients who have received surgical treatment of OCD be offered postoperative
physical therapy.

Consensus

16. We are unable to recommend for or against counseling patients about whether
activity modification and weight control prevents onset and progression of OCD
to osteoarthritis (ie, osteoarthrosis).

Inconclusive

ACL = anterior cruciate ligament, OCD = osteochondritis dissecans
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secutive patients undergoing knee ar-
throscopy who had a preoperative
MRI.2 Again, this study reports only
on the subset of patients who re-
quired surgery; therefore, this diag-
nostic study does not universally ap-
ply the reference standard of
arthroscopy. Consequently, this pro-
spective diagnostic study without a
universally applied reference stan-
dard was also evaluated as a level II
study.

These level II studies, when consid-
ered together, may have supported a
moderate strength of recommenda-
tion. However, these studies found
that both radiography and MRI are
good rule-in tests and do not address
the incremental diagnostic value of
an MRI in the setting of known
OCD determined by radiograph.
That is, these studies do not compare
the diagnostic performance of clini-
cal examination with standard radio-
graphs to a clinical examination with
standard radiographs and an MRI;
therefore, we downgraded the
strength of this recommendation to
weak.

In addition to identifying the pres-
ence of OCD lesions and distinguish-
ing OCD lesions from other intra-
articular pathology, an MRI may be
used as an adjunct to clinical exami-
nation with radiographs to provide
additional information to guide ther-
apeutic decision making. Of the five
therapeutic studies included in the
development of this guideline,3-7

three report the acquisition of an
MRI at enrollment,3-5 and three re-
port the acquisition of an MRI at
follow-up evaluation.3,5,6 Further, one
prognostic study predicts the healing
potential of stable OCD lesions, us-
ing a multivariable logistic regression
model.8 Of all of the variables that
were considered (including sex, side,
location, symptoms, knee dimen-
sions, and lesion dimensions), only
knee symptoms and normalized
length and normalized width of the

OCD lesion as measured on MRI
were found to be predictive of heal-
ing potential.

Of note, three studies9-11 correlated
MRI findings with arthroscopic find-
ings in patients with OCD of the
knee. The evidence for assessment of
stability of an OCD lesion was in-
consistent.

Recommendation 9
We are unable to recommend for or
against repeat MRI for asymptom-
atic, skeletally mature patients.

Strength of Recommendation: In-
conclusive.

Rationale: We were unable to find
quality evidence to support repeat
MRI for asymptomatic, skeletally
mature patients with OCD. There-
fore, we are unable to recommend
for or against repeat MRI in this pa-
tient population.

Treatment Options:
Skeletally Immature

Recommendation 4
We are unable to recommend for or
against nonsurgical treatment (ie,
casting, bracing, splinting, unloader
brace, electrical or ultrasound bone
stimulators, or activity restriction
alone) for asymptomatic skeletally
immature patients with OCD.

Strength of Recommendation: In-
conclusive.

Rationale: We were unable to find
any evidence to support nonsurgical
treatment of asymptomatic skeletally
mature patients with OCD. There-
fore, we are unable to recommend
for or against treatment in this pa-
tient population.

Recommendation 5
We are unable to recommend for or
against a specific nonsurgical treat-
ment (ie, casting, bracing, splinting,
unloader brace, electrical or ultra-
sound bone stimulators, activity re-
striction alone) for symptomatic

skeletally immature patients with
OCD.

Strength of Recommendation: In-
conclusive.

Rationale: No conclusions can be
made regarding the nonsurgical
management of symptomatic skele-
tally immature patients. The AAOS
systematic review found no prospec-
tive studies that determined the effi-
cacy of nonsurgical treatment in this
patient population.

Recommendation 6
We are unable to recommend for or
against arthroscopic drilling in
symptomatic skeletally immature pa-
tients with a stable lesion or stable
lesions who have failed to heal with
nonsurgical treatment of at least 3
months.

Strength of Recommendation: In-
conclusive.

Rationale: The AAOS conducted a
systematic review examining ar-
throscopic drilling for stable symp-
tomatic OCD lesions in skeletally
immature patients. We were unable
to find any quality evidence to sup-
port arthroscopic drilling for symp-
tomatic, skeletally mature patients
with OCD. Therefore, we are unable
to recommend for or against drilling
in this patient population.

The AAOS conducted a systematic
review examining arthroscopic drill-
ing for stable symptomatic OCD le-
sions in skeletally immature patients,
and the data were inconclusive.

Recommendation 7
In the absence of reliable evidence, it
is the opinion of the work group that
symptomatic, skeletally immature
patients with salvageable unstable or
displaced OCD lesions be offered the
option of surgery.

Strength of Recommendation:
Consensus.

Rationale: Children who are skele-
tally immature (ie, those with open
physes) who exhibit continued or
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progressing symptoms and signs of
loosening (usually detected by MRI)
are unlikely to heal without treat-
ment. This is also true of skeletally
mature patients with OCD lesions
who have a history of not healing
and/or when there are already signs
of loosening. Further, these skeletally
immature and mature patients, be-
cause of loss of bone and cartilage,
may be at higher risk of developing
severe osteoarthritis (ie, osteoarthro-
sis) at an early age. Although the ex-
act degree of risk is not known, the
work group deemed that it is impru-
dent to ignore it.

In issuing this consensus recom-
mendation, the work group is issuing
a recommendation consistent with
current medical practice. However,
the work group also acknowledges
the paucity of evidence on the effec-
tiveness of fixation of unstable OCD
lesions, and that surgery entails risks.
These risks include, but are not lim-
ited to, bleeding, infection, damage
to nerves and blood vessels, venous
thromboembolic events, anesthesia
complications, and surgical failure.
Again, however, not performing sur-
gery also carries a risk, that of irre-
versible osteoarthritis/osteoarthrosis.
This latter risk is of particular con-
cern because effective treatments of
young patients with severe osteoar-
thritis (ie, osteoarthrosis) are limited.
It is, therefore, the opinion of the
work group that symptomatic pa-
tients with salvageable unstable or
displaced OCD lesions (the work
group defines “salvageable unstable
or displaced OCD lesions”—either
unstable but in situ or displaced—as
those that may be restored using the
patient’s native tissue from the osteo-
chondritis region) be given the op-
tion of balancing the risks of per-
forming or not performing surgery
against the benefits of performing or
not performing it. One potential ben-
efit of surgery is the prevention or
delay of severe osteoarthritis (ie, os-

teoarthrosis). Another potential ben-
efit is that these patients will be re-
lieved of their existing symptoms.

The work group stresses that the
choice to proceed with surgery is
part of a shared decision-making
process between the patient, family,
and physician. Offering patients the
option of surgery is not a mandate
that they have it. Patients can, and
sometimes do, decline surgery.

Offering patients surgery requires
informed consent. Failure to inform
patients concerning the possible risks
of surgical treatment is unethical and
precludes them from surgery. In-
formed consent should provide pa-
tients with sufficient information
about surgery to allow their making
a sound judgment about whether to
proceed to surgery given each pa-
tient’s individual situation.

The present recommendation does
not apply to all patients with OCD.
In many skeletally immature children
(ie, those with open physes), these le-
sions heal without treatment. This is
particularly true in children who
have incidentally discovered lesions
and have minimal symptoms. Ac-
cordingly, the work group makes no
recommendations about surgery or
physical therapy for such patients.

Recommendation 8
We are unable to recommend for or
against a specific cartilage repair
technique in symptomatic, skeletally
immature patients with unsalvage-
able fragment.

Strength of Recommendation: In-
conclusive.

Rationale: The AAOS conducted a
systematic review of the literature
and found one quality study to ad-
dress this recommendation. Because
there was only one level II study and
because many applicable outcomes
and techniques were not addressed,
the results of this single study were
evaluated as inconclusive.

Supporting Evidence: The AAOS

conducted a search for the following
cartilage repair techniques: abrasion
arthroplasty, autologous chondro-
cyte implantation, osteochondral al-
lograft and autograft, chondroplasty,
microfracture, mosaicplasty, and os-
teochondral autograft transplanta-
tion (OAT).

The term chondroplasty was in-
cluded to keep the search inclusive
and possibly include articles that had
a mixed patient population, includ-
ing those receiving chondroplasty
(which is not a cartilage repair pro-
cedure) as well as those noted in the
study as discretely receiving true car-
tilage repair procedures.

We included one level II study (n =
47) that reported the results of chil-
dren and adolescents between the
ages of 12 and 15 years who were
treated with either microfracture or
osteochondral autologous transplan-
tation (OAT)3 (Table 1, available in
the full clinical practice guideline,
available at http://www.aaos.org/
research/guidelines/OCDGuideline.a
sp). This study reported the Interna-
tional Cartilage Repair Society
(ICRS) score, return to activities,
symptoms, and the complications of
patients up to 50 months following
treatment. Patients treated with au-
tologous transplantation had statisti-
cally significant greater ICRS scores
at 24 to 48 months following treat-
ment, as well as a greater percentage
of patients returned to their prein-
jury level of activities of daily living,
compared with patients treated with
microfracture. Additionally, patients
treated with OAT had statistically
significant fewer failures, which con-
sequently resulted in fewer revisions
and/or secondary surgical proce-
dures. There was no statistically sig-
nificant difference in the number of
patients with pain following treat-
ment. The authors reported that pa-
tients treated with OAT had statisti-
cally significantly more crepitus than
did patients treated with microfrac-
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ture, but AAOS calculations cannot
confirm these results.

Treatment Options:
Skeletally Mature

Recommendation 10
We are unable to recommend for or
against treating asymptomatic, skele-
tally mature patients with OCD pro-
gression (as identified by radiograph
or MRI) as symptomatic, skeletally
mature patients are treated.

Strength of Recommendation: In-
conclusive.

Rationale: We were unable to find
any evidence to support treating
asymptomatic skeletally mature pa-
tients with progression of OCD on
radiograph and/or MRI as symptom-
atic skeletally mature patients.
Therefore, we are unable to recom-
mend for or against a treatment in
this patient population.

Recommendation 11
In the absence of reliable evidence, it
is the opinion of the work group that
symptomatic, skeletally mature pa-
tients with salvageable unstable or
displaced OCD lesions be offered the
option of surgery.

Strength of Recommendation:
Consensus.

Rationale: Skeletally mature pa-
tients with OCD lesions who have a
history of not healing and/or have
signs of loosening (usually detected
by MRI) are unlikely to heal without
treatment. Further, these skeletally
mature patients, because of loss of
bone and cartilage, may be at higher
risk of developing severe osteoarthri-
tis (ie, osteoarthrosis) at an early age.
Although the exact degree of risk is
not known, the work group deemed
that it is imprudent to ignore it.

In issuing this consensus recom-
mendation, the work group is issuing
a recommendation consistent with
current medical practice. However,
the work group also acknowledges

the paucity of evidence on the effec-
tiveness of fixation of unstable OCD
lesions, and that surgery entails risks.
These risks include, but are not lim-
ited to, bleeding, infection, damage
to nerves and blood vessels, venous
thromboembolic events, anesthesia
complications, and surgical failure.
Again, however, not performing sur-
gery also carries a risk, that of irre-
versible osteoarthritis/osteoarthrosis.
This latter risk is of particular con-
cern since effective treatments of
young patients with severe osteoar-
thritis (ie, osteoarthrosis) are limited.
It is, therefore, the opinion of the
work group that symptomatic pa-
tients with salvageable unstable or
displaced OCD lesions (the work
group defines “salvageable, unstable
or displaced OCD lesions”—either
unstable but in situ or displaced—as
those that may be restored, using the
patient’s native tissue from the osteo-
chondritis region) be given the op-
tion of balancing the risks of per-
forming or not performing surgery
against the benefits of performing or
not performing it. One potential ben-
efit of surgery is the prevention or
delay of severe osteoarthritis (ie, os-
teoarthrosis). Another potential ben-
efit is that these patients will be re-
lieved of their existing symptoms.

The work group stresses that the
choice to proceed with surgery is
part of a shared decision making
process between the patient, family,
and physician. Offering patients the
option of surgery is not a mandate
that they have it. Patients can, and
sometimes do, decline surgery.

Offering patients surgery requires
informed consent. Failure to inform
patients concerning the possible risks
of surgical treatment is unethical and
precludes them from surgery. In-
formed consent should provide pa-
tients with sufficient information
about surgery to allow their making
a sound judgment about whether to
proceed to surgery given each pa-

tient’s individual situation.
The present recommendation does

not apply to all patients with OCD.
In many skeletally immature children
(ie, those with open physes), these le-
sions heal without treatment. This is
particularly true in children who
have incidentally discovered lesions
and minimal symptoms. Accordingly,
the work group makes no recom-
mendations about surgery or physi-
cal therapy for such patients.

Recommendation 12
We are unable to recommend for or
against a specific cartilage repair
technique in symptomatic skeletally
mature patients with an unsalvage-
able OCD lesion.

Strength of Recommendation: In-
conclusive.

Rationale: There are many differ-
ent cartilage repair techniques, in-
cluding autologous chondrocyte
implantation, osteochondral trans-
plantation using allograft or au-
tograft, and marrow-stimulation
techniques, such as abrasion arthro-
plasty and microfracture. Four level
IV studies addressed cartilage repair
techniques for an unsalvageable
OCD lesion. Because each of these
level IV studies used different tech-
niques, different outcome measures,
and differing lengths of follow-up,
the work group deemed that the evi-
dence for any specific technique was
inconclusive.

Surveillance, Rehabilitation,
and Prevention

Recommendation 13
In the absence of reliable evidence, it
is the opinion of the work group that
patients who remain symptomatic af-
ter treatment of OCD have a history
and physical examination, radio-
graphs, and/or MRI to assess heal-
ing.

Strength of Recommendation:
Consensus.
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Rationale: We suspect that patients
with OCD have a risk of developing
severe osteoarthritis (ie, osteoarthro-
sis) at a young age. The treatment
options for these young patients with
osteoarthritis (ie, osteoarthrosis) are
limited and, therefore, the quality of
life of these patients is significantly
affected. Based on this premise, the
work group issued a consensus rec-
ommendation despite the lack of evi-
dence to support or refute the use of
ongoing evaluation in patients with a
diagnosis of OCD.

In patients with OCD who remain
symptomatic despite previous treat-
ment, ongoing evaluation with a goal
to preserve the patient’s knee func-
tion and native cartilage is a priority.
The evaluation is based on the pa-
tient’s symptoms and signs and on
imaging to detect possible deteriora-
tion. Recognition and intervention
allowing treatment of lesions at early
stages may improve outcomes and
prevent sequelae (eg, severe osteoar-
thritis [ie, osteoarthrosis]) associated
with later stages of disease. Although
lesion stability may not be assessed
with a high level of confidence on
imaging studies, the progression or
worsening of the condition can be
evaluated by comparing sequential
imaging studies.

The work group acknowledges
that radiographic studies expose the
patient to radiation. We are also
aware of the increased costs of imag-
ing studies. We believe that the prac-
tice of ongoing history, physical, and
imaging studies is consistent with the
current practice of most orthopaedic
surgeons.

Recommendation 14
We are unable to recommend for or
against physical therapy for patients
with OCD treated nonsurgically.

Strength of Recommendation: In-
conclusive.

Rationale: Some skeletally imma-
ture patients with OCD of the knee

and intact articular cartilage have the
potential to heal nonsurgically. A
systematic review of the literature
did not identify any studies that ad-
dressed specific physical therapy pro-
tocols for patients with OCD treated
nonsurgically. A period of restricted
activity to reduce impact loading on
the lesion and physical therapy to
address impairments such as loss of
motion, strength deficits, residual ef-
fusion and altered movement pat-
terns are reported in the medical lit-
erature for patients with other
conditions, such as osteoarthritis (ie,
osteoarthrosis). (Please see the AAOS
Clinical Guideline, Treatment of Os-
teoarthritis of the Knee [Non-
Arthroplasty]).12

We were unable to find any studies
that addressed these impairments or
specific physical therapy protocols in
patients with OCD lesions of the
knee.

Recommendation 15
In the absence of reliable evidence, it
is the opinion of the work group that
patients who have received surgical
treatment of OCD be offered the op-
tion of postoperative physical ther-
apy.

Strength of Recommendation:
Consensus.

Rationale: Patients who receive
surgical interventions for OCD of
the knee may experience impair-
ments such as loss of motion,
strength deficits, altered movement
patterns, and postoperative effusion.
Although we could not locate any
rigorously collected evidence about
how common these impairments are
or their degree of severity, the work
group deemed that it was imprudent
to ignore them.

In making this consensus recom-
mendation, the work group is issuing
a recommendation consistent with
current practice. However, the work
group also acknowledges the paucity
of evidence on the effectiveness of

physical therapy, including its effects
on either the duration or severity of
these impairments (none of the eight
studies included in this guideline that
reported their patients received post-
operative physical therapy evaluated
the effects of that therapy3,5-7,13-16) or
whether supervised therapy and un-
supervised therapy yield different
outcomes. Accordingly, it is not pos-
sible to determine whether patients
should be offered supervised or un-
supervised therapy.

The work group also notes that
there are minimal risks associated
with physical therapy, which, given
its potential benefits, also argues for
offering it to patients. These patients
should be offered sufficient informa-
tion to allow them to choose be-
tween supervised and unsupervised
therapy, given their own unique cir-
cumstances.

Recommendation 16
We are unable to recommend for or
against counseling patients about
whether activity modification and
weight control prevents onset and
progression of OCD to osteoarthritis
(ie, osteoarthrosis).

Strength of Recommendation: In-
conclusive.

Rationale: The AAOS conducted a
systematic review and found no evi-
dence to support or refute this rec-
ommendation. Therefore, we are un-
able to recommend for or against
counseling patients about activity
modification and weight control.

Future Research

Although OCD was identified more
than a century ago, the natural his-
tory of OCD of the knee remains un-
clear, and appropriate treatment is
largely unknown. There is a paucity
of high-quality diagnostic, prognos-
tic, and therapeutic studies that re-
ported data separately for adults and
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children. In fact, only 16 studies of
OCD were of sufficient quality to be
included in this clinical practice
guideline.1-11,13-17

Some specific trials that would
meaningfully assist in the develop-
ment of future guidelines include the
following:

1. Inter- and intraobserver reliabil-
ity studies should be conducted on
critical observations used in diagnos-
ing and characterizing OCD lesions.
These critical observations include
the radiographic (ie, radiography,
MRI) and arthroscopic assessment of
OCD lesion size, location, and stabil-
ity. These reliability studies are es-
sential to ensure that the reference
standards are reproducible before
their predictive value is assessed.

2. Prospective cohort studies of
knee OCD lesions treated nonsurgi-
cally should be conducted to identify
the independent predictors of success
of nonsurgical management of an
OCD lesion. These independent pre-
dictors may be historical information
(eg, age, mechanical symptoms),
physical examination findings (eg,
effusion, point tenderness), or radio-
graphic features (eg, distal femur
skeletal maturity, lesion size, lesion
stability). Such a study would allow
for more precise prognostication and
more exact surgical indications.

3. Randomized controlled trials
should be conducted to establish the
optimal physical therapy and non-
surgical treatment strategies and
physical therapy interventions for
patients with OCD of the knee. Im-
portant variables such as the efficacy
of immobilization, optimal periods
of restricted weight bearing, and the
utility of specific physical therapy in-
terventions need to be investigated in
skeletally immature patients with
stable lesions. For example, in pa-
tients with stable lesions that are pre-
dicted to heal, therapy and exercise
modalities of specific physical ther-
apy interventions could be compared

to determine their impact on the
healing process. These trials would
also identify patient characteristics
that predict healing potential or fail-
ure of healing during the course of
these specific nonsurgical treatments.

4. Randomized controlled trials
should be conducted to establish the
optimal surgical treatment strategies
for OCD of the knee. For example,
patients with stable lesions that are
predicted to fail nonsurgical treat-
ment may be studied using a ran-
domized study design that compares
anterograde to retrograde drilling.
Alternatively, patients with unstable
lesions may be studied using a ran-
domized study design that compares
fixation with minifragment screws to
fixation with variable pitch screws to
fixation with bioabsorbable pins. Fi-
nally, patients with OCD lesions that
are not salvageable may be random-
ized to fresh osteochondral allograft
or autologous chondrocyte implanta-
tion.

5. Randomized controlled trials
should be conducted to determine
the optimal postoperative manage-
ment of patients with OCD of the
knee. These investigations need to in-
clude management of drilling proce-
dures, fixation procedures, and carti-
lage restoration procedures, with a
focus on length of immobilization,
length of restricted weight bearing,
timing of onset of rehabilitation, and
the efficacy of specific targeted phys-
ical therapy interventions.

6. The available classification sys-
tems should be reviewed, compared,
evaluated, and validated according
to the most important criteria for the
diagnosis of OCD. Identifying a reli-
able classification system could help
standardize diagnoses and corre-
sponding treatment and establish the
true incidence and prevalence of this
disease in children and adults.

Because OCD is a rare condition,
many of these trials will need to be
designed and conducted as multi-

center studies. Multicenter studies al-
low for faster enrollment of an ade-
quate sample size. In addition, a
multicenter design may improve ex-
ternal validity.
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