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Summary of Recommendations

The following is a summary of the recommendations in the AAOS’ clinical practice
guideline, The Diagnosis and Treatment of Osteochondritis Dissecans (OCD) of the
Knee. The scope of this guideline is specifically limited to Osteochondritis Dissecans of
the Knee. This summary does not contain rationales that explain how and why these
recommendations were developed nor does it contain the evidence supporting these
recommendations. All readers of this summary are strongly urged to consult the full
guideline and evidence report for this information. We are confident that those who
read the full guideline and evidence report will also see that the recommendations were
developed using systematic evidence-based processes designed to combat bias, enhance
transparency, and promote reproducibility. This summary of recommendations is not
intended to stand alone. Treatment decisions should be made in light of all circumstances
presented by the patient. Treatments and procedures applicable to the individual patient
rely on mutual communication between patient, physician and other healthcare
practitioners.

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

Strength of Recommendation: Limited*

Description: Evidence from two or more “Low” strength studies with consistent findings, or evidence from a
single “Moderate” quality study recommending for or against the intervention or diagnostic. A Limited
recommendation means the quality of the supporting evidence that exists is unconvincing, or that well-
conducted studies show little clear advantage to one approach versus another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

*To see the description of the evidence linked to the strength of the recommendations, please refer to
Table 1; “Strength of Recommendation descriptions” in the guideline.

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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3. Ina patient with a known OCD lesion on x-ray, 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.

Strength of Recommendation: Limited

Description: Evidence from two or more “Low” strength studies with consistent findings, or evidence from a
single “Moderate” quality study recommending for or against the intervention or diagnostic. A Limited
recommendation means the quality of the supporting evidence that exists is unconvincing, or that well-
conducted studies show little clear advantage to one approach versus another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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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 non
operative treatment for at least three months.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

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

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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9. We are unable to recommend for or against repeat MRI for asymptomatic skeletally
mature patients.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

10. We are unable to recommend for or against treating asymptomatic skeletally mature
patients with OCD progression (as identified by X-ray or MRI) like symptomatic
patients.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

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

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as

Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.
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12. We are unable to recommend for or against a specific cartilage repair technique in
symptomatic skeletally mature patients with an unsalvageable OCD lesions.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

13. In the absence of reliable evidence, it is the opinion of the work group that patients
who remain symptomatic after treatment for OCD have a history and physical
examination, x-rays and/or MRI to assess healing.

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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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 post-operative physical
therapy.

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

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 (osteoarthrosis).

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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. INTRODUCTION

OVERVIEW

This clinical practice guideline is based on a systematic review of published studies on
the diagnosis and treatment of osteochondritis dissecans (OCD) of the knee. In addition
to providing practice recommendations, this guideline also highlights gaps in the
literature and areas that require future research.

This guideline is intended to be used by all appropriately trained surgeons and all
qualified physicians evaluating patients for osteochondritis dissecans of the knee. It is
also intended to serve as an information resource for decision makers and developers of
practice guidelines and recommendations.

GOALS AND RATIONALE

The purpose of this clinical practice guideline is to help improve treatment based on the
current best evidence. Current evidence-based practice (EBP) standards demand that
physicians use the best available evidence in their clinical decision making. This clinical
practice guideline was developed following a systematic review of the available literature
regarding the diagnosis and treatment of osteochondritis dissecans of the knee. The
systematic review detailed herein was conducted between May 2009 and March 2010 and
demonstrates where there is good evidence, where evidence is lacking, and what topics
future research must target in order to improve the diagnosis and treatment of
osteochondritis dissecans of the knee. AAOS staff and the physician work group
systematically reviewed the available literature and subsequently wrote the following
recommendations based on a rigorous, standardized process.

Musculoskeletal care is provided in many different settings by many different providers.
Providers unfamiliar with the treatment of patients with OCD should be referred to
qualified physicians and surgeons.We created this guideline as an educational tool to
guide qualified physicians through a series of diagnostic 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 methods of care reasonably directed to obtaining the
same results. 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. Treatments and procedures applicable to the
individual patient rely on mutual communication between patient, physician and other
healthcare practitioners.

INTENDED USERS

This guideline is intended to be used by orthopaedic surgeons and all qualified clinicians
managing patients with osteochondritis dissecans (OCD) of the knee. Typically,
orthopaedic surgeons will have completed medical training, a qualified residency in
orthopaedic surgery, and some may have completed additional sub-specialty training.

The guideline is intended to both guide clinical practice and to serve as an information
resource for medical practitioners. An extensive literature base was considered during the
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development of this guideline. In general, practicing clinicians do not have the resources
necessary for such a large project. The AAOS hopes that this guideline will assist
practitioners not only in making clinical decisions about their patients, but also in
describing, to patients and others, why the chosen treatment represents the best available
course of action.

This guideline is not intended for use as a benefits determination document. Making these
determinations involves many factors not considered in the present document, including
available resources, business and ethical considerations, and need.

Users of this guideline may also want to consider any appropriate use criteria (AUC) that
the AAOS has developed on the topic of this guideline. The focus of AAQOS guidelines is
on the question “Does it work?” When an AAOS guideline or an AAOS-endorsed
guideline shows effectiveness, the AAOS may undertake development of AUC that ask
the question “In whom does it work?”” This dichotomy is necessary because the medical
literature (both orthopaedic and otherwise) typically does not adequately address the
latter question.

That having been said, evidence for the effectiveness of medical services is not always
present. This is true throughout all areas of medicine. Accordingly, all users of this
clinical practice guideline are cautioned that an absence of evidence is not evidence of
ineffectiveness. An absence means just that; there are no data. It is the AAOS position
that rigorously developed clinical practice guidelines should not seek to guide clinical
practice when data are absent unless the disease, disorder, or condition in question can
result in loss of life or limb. The AAOS incorporates expert opinion into a guideline
under these circumstances, and only under these circumstances. Accordingly, when the
AAQOS states that it cannot recommend for or against a given intervention or service, it is
stating that currently available data do not provide clear guidance on which course of
action is best, and that it is therefore reluctant to make a recommendation that has
potentially national ramifications. Although true in all circumstances, the AAOS believes
that when evidence is absent, it is particularly important for the treatment for
osteochondritis dissecans (OCD) of the knee to be based on mutual patient and physician
communication, with discussion of available treatments and procedures applicable to that
patient, and with consideration of the natural history of the disease and current practice
patterns. Once the patient has been informed of available therapies and has discussed
these options with his/her physician, an informed decision can be made. Clinician input
based on experience with both conservative management and surgical skills increases the
probability of identifying patients who will benefit from specific treatment options.

PATIENT POPULATION
This document addresses the diagnosis and treatment of skeletally immature and
skeletally mature patients with osteochondritis dissecans of the knee.
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ETIOLOGY

The etiology of Osteochondritis Dissecans of the knee is unknown. Family history,
growth disorders, ischemia, trauma and repetitive microtrauma due to high levels of
participation in sports in juveniles have been theorized as possible etiologic factors of
Osteochondritis Dissecans of the Knee.'*?

INCIDENCE

The exact incidence of Osteochondritis Dissecans of the knee is unknown due to a variety
of classification systems, studies with small numbers of patients and inconsistencies
within the literature regarding the diagnosis, treatment, and prognosis of patients with the
disease. One study? reported the incidence as 29 per 100,000 in males and 18 per 100,000
in females between 1965-1974. This study reported males were at higher risk than
females but a later study reported the incidence of females is increasing. Both authors
theorize that the increase in the incidence can be related to an increase in sports activities.

One study’ reported that the mean age of JOCD has decreased from 12.9 years (1983) to
11.3 years (1992) in children. This study" also suggests that the incidence of JOCD is due
to children being introduced to sports at an earlier age and “cumulative exercise is
increasing annually due to the demands of competition.” Adults typically experience
vague, chronic or non-specific knee pain.** **

BURDEN OF DISEASE

The burden of disease from juvenile and adult Osteochondritis Dissecans is not known.
Indivlifluals affected by OCD limit activity and decrease sports participation to limit
pain.

RISK FACTORS

Osteochondritis dissecans can occur in different joints, including the knee, elbow, hip and
ankle.™ The knee is most commonly affected. Risk factors are theorized to include
repetitive stress to the joint, trauma or joint injuries, age between 10 and 20 years and
participation in sports.”>*

POTENTIAL BENEFITS AND HARMS

The aim of treatment is pain relief, improved knee function, and potentially altering the
degenerative joint process. Surgical treatments are associated with some known risks
such as infection, bleeding, venous thromboembolic events and persistent pain, although
arthroscopic approaches have relatively low risk compared to more invasive surgeries.*®
Also, some surgical treatments cannot be performed arthroscopically; many require
arthroscopic evaluation followed by open reduction and internal fixation of the fragment
with bone grafting. Non operative treatment also presents with challenges because “it is
difficult to predict which stable juvenile Osteochondritis Dissecans lesions will heal and
the patient and family, at the advice of the treating physician, may wait to see if non-
operative treatment allows the lesions to heal.”*°

Most treatments are associated with some known risks and contraindications vary widely
based on the treatment administered. Therefore, discussion of available treatments and
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procedures applicable to the individual patient rely on mutual communication between
the patient and physician, weighing the potential risks and benefits for that patient.
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n. METHODS

This clinical practice guideline and the systematic review upon which it is based evaluate
the effectiveness of diagnosis of and treatments for osteochondritis dissecans of the knee.
This section describes the methods used to prepare this guideline and systematic review,
including search strategies used to identify literature, criteria for selecting eligible
articles, determining the strength of the evidence, data extraction, methods of statistical
analysis, and the review and approval of the guideline. The methods used to perform this
systematic review were employed to minimize bias in the selection, appraisal, and
analysis of the available evidence.? 2! These processes are vital to the development of
reliable, transparent, and accurate clinical recommendations for treating osteochondritis
dissecans.

This guideline and systematic review were prepared by The Diagnosis and Treatment of
Osteochondritis Dissecans of the Knee guideline work group with the assistance of the
AAOS Clinical Practice Guidelines Unit in the Department of Research and Scientific
Affairs at the AAOS (Appendix I).

To develop this guideline, the work group held an introductory meeting to develop the
scope of the guideline on April 19" 2009. Upon completion of the systematic review, the
work group met again on April 10" and 11", 2010 to write and vote on the final
recommendations and associated rationales for each recommendation based on the
evidence.

The resulting draft guidelines are then peer reviewed, edited in response to that review,
and then sent for public commentary where after additional edits are made. Thereafter,
the draft guideline is sequentially sent for approval by the AAOS Evidence Based
Practice Committee, AAOS Guidelines and Technology Oversight Committee, the
AAOS Council on Research, Quality Assessment, and Technology, and the AAOS Board
of Directors (Appendix Il provides a description of the AAOS bodies involved in the
approval process). All AAOS guidelines are reviewed and updated or retired every five
years in accordance with the criteria of the National Guideline Clearinghouse.

FORMULATING PRELIMINARY RECOMMENDATIONS

The work group began work on this guideline by constructing a set of preliminary
recommendations. These recommendations specify [what] should be done in [whom],
[when], [where], and [how often or how long]. They function as questions for the
systematic review, not as final recommendations or conclusions. Preliminary
recommendations are almost always modified on the basis of the results of the systematic
review. Once established, these a priori preliminary recommendations cannot be
modified until the final work group meeting, they must be addressed by the systematic
review, and the relevant review results must be presented in the final guideline.

STUDY SELECTION CRITERIA
We developed a priori article inclusion criteria for our review. These criteria are our
“rules of evidence” and articles that do not meet them are, for the purposes of this
guideline, not evidence.
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To be included in our systematic reviews (and hence, in this guideline) an article had to
be a report of a study that:

Investigates osteochondritis dissecans of the knee in otherwise healthy
children and adults without other conditions that can cause OCD and without
comorbid conditions.

IS not investigating osteochondral fractures or ligament instability

Does not combine results of skeletally immature patients with skeletally
mature patients.

Is a full article report of a clinical study (i.e., retrospective case series, medical
records review, meeting abstracts, historical articles, editorials, letters, and
commentaries are excluded)

Articles studying natural history and prognostic factors can be retrospective
case series.

Diagnostic case control studies will be excluded
appears in a peer-reviewed publication

has 10 or more patients per group

is of humans

is published in English

is published in or after 1966

reports results quantitatively

has follow up of at least two years except for when healing or adverse events
are the outcome

has > 50% patient follow-up (if the follow-up is >50% but <80%, the study
quality will be downgraded)

is not an in vitro study
is not a biomechanical study

is not performed on cadavers
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INCLUSION OF STUDIES WITH MIXED PATIENT POPULATIONS

The work group specified a priori to the literature search that the studies must enroll and
report the results of patients with osteochondritis dissecans of the knee. Studies with
mixed populations must report the results of patients with osteochondritis dissecans of the
knee separately or if the results are combined, eighty-percent of the patient population
must be of patients with osteochondritis dissecans of the knee in order to consider the
study for inclusion in this guideline.

BEST AVAILABLE EVIDENCE

When examining primary studies, we analyzed the best available evidence regardless of
study design. We first considered the randomized controlled trials identified by the search
strategy. In the absence of two or more RCTSs, we sequentially searched for prospective
controlled trials, prospective comparative studies, retrospective comparative studies, and
prospective case-series studies. Only studies of the highest level of available evidence
were included, assuming that there were 2 or more studies of that higher level. For
example, if there were two Level Il studies that addressed the recommendation, Level 11
and IV studies were not included.

OUTCOMES CONSIDERED

Clinical studies often report many different outcomes. For this guideline, only patient-
oriented outcomes are included, and surrogate/intermediate outcomes are not considered.
Surrogate outcome measures are laboratory measurements or another physical sign used
as substitutes for a clinically meaningful end point that measures directly how a patient
feels, functions, or survives.?? Radiographic results are an example of a surrogate
outcome.

For outcomes measured using “paper and pencil” instruments (e.g. the visual analogue
scale), the results using validated instruments are considered the best available evidence.
In the absence of results using validated instruments, results using non-validated
instruments are considered as the best available evidence and the strength of the
recommendation is lowered.

LITERATURE SEARCHES

We attempted to make our searches for articles comprehensive. Using comprehensive
literature searches ensures that the evidence we considered for this guideline is not biased
for (or against) any particular point of view.

We searched for articles published from January 1966 to March 24, 2010. We searched
four electronic databases; PubMed, EMBASE, CINAHL, and The Cochrane Central
Register of Controlled Trials. Strategies for searching electronic databases were
constructed by a Medical Librarian using previously published search strategies to
identify relevant studies.>?

We supplemented searches of electronic databases with manual screening of the
bibliographies of all retrieved publications. We also searched the bibliographies of recent
systematic reviews and other review articles for potentially relevant citations. Finally,
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work group members provided a list of potentially relevant studies that were not
identified by our searches. All articles identified were subject to the study selection
criteria listed above.

We did not include systematic reviews compiled by others or guidelines developed by
other organizations. These documents are developed using different inclusion criteria
than those specified by the AAOS work group. Therefore they may include studies that
do not meet our inclusion criteria. We recalled these documents, if the abstract suggested
they might provide an answer to one of our recommendations, and searched their
bibliographies for additional studies to supplement our systematic review.

The study attrition diagram in Appendix Il provides details about the inclusion and
exclusion of the studies considered for this guideline. The search strategies used to
identify these studies are provided in Appendix IV.

DATA EXTRACTION

Data elements extracted from studies were defined in consultation with the physician
work group. The elements extracted are shown in Appendix V. Evidence tables were
constructed to summarize the best evidence pertaining to each preliminary
recommendation. Disagreements about the accuracy of extracted data were resolved by
consensus and consulting the work group. Disagreements were resolved by consensus
and by consulting the physician work group.

The work group specified a priori to the literature search that data would be stratified by
joint but that mixed studies could be accepted and reported as such. When studies did not
separate the data by joint, it is not possible to report them separately. If a study with
mixed joints reported the data for each joint we reported them as such. If a study
reported mixed joints but had less than 25 patients per joint, the analyst reported only the
mixed data.

JUDGING THE QUALITY OF EVIDENCE

Determining the quality of the included evidence is vitally important when preparing any
evidence-based work product. Doing so conveys the amount of confidence one can have
in any study’s results. One has more confidence in high quality evidence than in low
quality evidence.

Assigning a level of evidence on the basis of study design plus other quality
characteristics ties the levels of evidence we report more closely to quality than levels of
evidence based only on study design. Because we tie quality to levels of evidence, we are
able to characterize the confidence one can have in their results. Accordingly, we
characterize the confidence one can have in Level | evidence as high, the confidence one
can have in Level Il and 111 evidence as moderate, and the confidence one can have in
Level IV and V evidence as low. Similarly, throughout the guideline we refer to Level |
evidence as reliable, Level Il and I11 evidence as moderately reliable, and Level IV and V
evidence as not reliable.
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DIAGNOSTIC STUDIES

In studies investigating a diagnostic test, we used the Quality Assessment of Diagnostic
Accuracy Studies (QUADAS) instrument (Appendix VI) to identify potential bias and
assess variability and the quality of reporting in studies reporting the effectiveness of
diagnostic techniques. * Studies without any indication of bias are categorized as high
quality studies. The quality of a study that has bias in the study design (disease
progression, partial verification), index test description, or clinical data was lowered for
each bias present. Quality could be further downgraded if greater than 50% of the
QUADAS (at least 3 of the 5) questions that assess the quality of reporting determined
there was important information missing. Studies that have bias known to affect measures
of diagnostic accuracy (i.e. spectrum bias, incorporation bias) were considered very low
quality and not considered for analysis.

TREATMENT STUDIES

In studies investigating the result of treatment, we assessed the quality of the evidence for
each outcome at each time point reported in a study. We did not simply assess the overall
quality of a study. Our approach follows the recommendations of the Grading of
Recommendations, Assessment, Development, and Evaluation (GRADE) working
group®® as well as others.*

We evaluated quality on a per outcome basis rather than a per study basis because quality
is not necessarily the same for all outcomes and all follow-up times reported in a study.
For example, a study might report results immediately after patients received a given
treatment and after some period of time has passed. Often, nearly all enrolled patients
contribute data at early follow-up times but, at much later follow-up times, only a few
patients may contribute data. One has more confidence in the earlier data than in the later
data. The fact that we would assign a higher quality score to the earlier results reflects
this difference in confidence.

We assessed the quality of treatment studies using a two step process. First, we assigned
quality to all results reported in a study based solely on that study’s design. Accordingly,
all data presented in randomized controlled trials were initially categorized as high
quality evidence, all results presented in non-randomized controlled trials and other
prospective comparative studies were initially categorized as moderate quality, all results
presented in retrospective comparative and case-control studies were initially categorized
as low quality, and all results presented in prospective case-series reports were initially
categorized as low quality. We next assessed each outcome at each reported time point
using a quality questionnaire and, when quality standards were not met, downgraded the
level of evidence (for this outcome at this time point) by one level (see Appendix V1).

PROGNOSTIC STUDIES

In studies investigating the effect of a characteristic on the outcome of disease, we
assessed quality using a two step process including a quality questionnaire (Appendix
V1). The quality questionnaire was developed from previously published literature
addressing the use and analysis of prognostic variables.®* ** All studies were initially
assigned as high quality and when quality standards were not met, as determined by the
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quality questionnaire, the study quality was lowered. The lowering of study quality was
cumulative. Studies with five or more flaws indicated by the quality questionnaire were
reduced to very low quality and not considered in our analysis.

DEFINING THE STRENGTH OF THE RECOMMENDATIONS
Judging the quality of evidence is only a stepping stone towards arriving at the strength
of a guideline recommendation. Unlike Levels of Evidence (which apply only to a given
result at a given follow-up time in a given study) strength of recommendation takes into
account the quality, quantity, and applicability of the available evidence. Strength also
takes into account the trade-off between the benefits and harms of a treatment or
diagnostic procedure, and the magnitude of a treatment’s effect.

Strength of recommendation expresses the degree of confidence one can have in a
recommendation. As such, the strength expresses how possible it is that a
recommendation will be overturned by future evidence. It is very difficult for future
evidence to overturn a recommendation that is based on many high quality randomized
controlled trials that show a large effect. It is much more likely that future evidence will
overturn recommendations derived from a few small case series. Consequently,
recommendations based on the former kind of evidence are given a high strength of
recommendation and recommendations based on the latter kind of evidence are given a
low strength.

To develop the strength of a recommendation, AAOS staff first assigned a preliminary
strength for each recommendation that took only the quality and quantity of the available
evidence into account (see Table 1). Work group members then modified the preliminary
strength using the ‘Form for Assigning Strength of Recommendation (Interventions)’
shown in Appendix VII.
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Table 1 Strength of recommendation descriptions

Statement Description of Evidence Strength Implication for Practice

Rating

Strong Evidence is based on two or more “High” strength studies Practitioners should follow a Strong
with consistent findings for recommending for or against the recommendation unless a clear and compelling
intervention. rationale for an alternative approach is present.
A Strong recommendation means that the benefits of the
recommended approach clearly exceed the potential harm (or
that the potential harm clearly exceeds the benefits in the case
of a strong negative recommendation), and that the strength
of the supporting evidence is high.

Moderate Evidence from two or more “Moderate” strength studies with | Practitioners should generally follow a
consistent findings, or evidence from a single “High” quality | Moderate recommendation but remain alert to
study for recommending for or against the intervention. new information and be sensitive to patient

preferences.
A Moderate recommendation means that the benefits exceed
the potential harm (or that the potential harm clearly exceeds
the benefits in the case of a negative recommendation), but
the strength of the supporting evidence is not as strong.

Limited Evidence from two or more “Low” strength studies with Practitioners should be cautious in deciding
consistent findings, or evidence from a single Moderate whether to follow a recommendation classified
quality study recommending for or against the intervention or | as Limited, and should exercise judgment and
diagnostic. be alert to emerging publications that report

evidence. Patient preference should have a
A Limited recommendation means the quality of the substantial influencing role.
supporting evidence that exists is unconvincing, or that well-
conducted studies show little clear advantage to one approach
versus another.

Inconclusive Evidence from a single low quality study or conflicting Practitioners should feel little constraint in
findings that do not allow a recommendation for or against deciding whether to follow a recommendation
the intervention. labeled as Inconclusive and should exercise

judgment and be alert to future publications that
An Inconclusive recommendation means that there is a lack clarify existing evidence for determining balance
of compelling evidence resulting in an unclear balance of benefits versus potential harm. Patient
between benefits and potential harm. preference should have a substantial influencing
role.
Consensus’ The supporting evidence is lacking and requires the work Practitioners should be flexible in deciding

group to make a recommendation based on expert opinion by
considering the known potential harm and benefits associated
with the treatment.

A Consensus recommendation means that expert opinion
supports the guideline recommendation even though there is
no available empirical evidence that meets the inclusion
criteria.

whether to follow a recommendation classified
as Consensus, although they may set boundaries
on alternatives. Patient preference should have a
substantial influencing role.

! The AAOS will issue a consensus-based recommendation only when the service in question has virtually no
associated harm and is of low cost (e.g. a history and physical) or when not establishing a recommendation could have
catastrophic consequences.
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Each recommendation was written using language that accounts for the final strength of
the recommendation. This language, and the corresponding strength, is shown in Table 2.

Table 2 AAOS guideline language

Strength of
Guideline Language Recommendation
We recommend | Strong
We suggest | Moderate
option | Limited
We are unable to recommend for or against | Inconclusive

In the absence of reliable evidence, it is the
opinion of this work group

Consensus*

*Consensus based recommendations are made according to specific criteria. These
criteria can be found in Appendix V1.

CONSENSUS DEVELOPMENT

The recommendations and their strength were voted on using a structured voting
technique known as the nominal group technique.®® We present details of this technique
in Appendix VIII. Voting on guideline recommendations was conducted using a secret
ballot and work group members were blinded to the responses of other members. If
disagreement between work group members was significant, there was further discussion
to see whether the disagreement(s) could be resolved. Up to three rounds of voting were
held to attempt to resolve disagreements. If disagreements were not resolved following
three voting rounds, no recommendation was adopted. Lack of agreement is a reason that
the strength for some recommendations is labeled “Inconclusive.”

STATISTICAL METHODS

Likelihood ratios, sensitivity, specificity and 95% confidence intervals were calculated to
determine the accuracy of diagnostic modalities based on two by two diagnostic
contingency tables extracted from the included studies. When summary values of
sensitivity, specificity, or other diagnostic performance measures were reported,
estimates of the diagnostic contingency table were used to calculate likelihood ratios.
Likelihood ratios (LR) indicate the magnitude of the change in probability of disease due
to a given test result. For example, a positive likelihood ratio of 10 indicates that a
positive test result is 10 times more common in patients with disease than in patients
without disease. Likelihood ratios are interpreted according to previously published
values, as seen in Table 3. %
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Table 3 Interpreting Likelihood Ratios

Negative
Positive Likelihood
Likelihood Ratio  Ratio Interpretation
>10 <0.1 Large and conclusive change in probability
5-10 0.1-0.2 Moderate change in probability
2-5 0.2-0.5 Small (but sometimes important) change in probability
1-2 0.5-1 Small (and rarely important) change in probability

When possible the results of statistical analysis conducted by the AAOS Clinical Practice
Guidelines Unit using STATA 10.0 (StataCorp LP, College Station, Texas) are reported.
The program was used to determine the magnitude of the treatment effect. For data
reported as means (and associated measures of dispersion) the mean difference between
groups was calculated. For proportions, we report the number of patients with the
outcome and without the outcome and the associated percentages. The variance of the
arcsine difference was used to determine statistical significance (p < 0.05) of
proportions.®’

To assess the power of an outcome to detect a statistically significant difference in a
study we determined whether the number of patients in the study was sufficient to detect
a small, medium, or large effect, while assuming an alpha of 0.05 as the significance
level, 80% power, and Cohen’s definitions of small, medium, and large effects (a small
effect is d = 0.2, a medium effect is d = 0.5, and a large effect is d = 0.8).%® When a
comparative study with a non-significant difference was unable to detect a large effect it
was categorized as low power. Studies enrolling only a series of similar cases that were
unable to detect a large effect were categorized as low power. Studies able to detect large
effects or with statistically significant differences were categorized as high power.

When published studies report measures of dispersion other than the standard deviation
the value is estimated to facilitate calculation of the treatment effect. In studies that report
standard errors, confidence intervals, or p-values the standard deviation was back-
calculated. In studies that only report the median, range, and size of the trial, we
estimated the means and variances according to a published method.*® Studies that report
results in graphical form were analyzed with TechDig 2.0 (Ronald B. Jones, Mundelein,
[llinois) to estimate the mean and variance.

In some circumstances statistical testing was conducted by the authors and measures of
dispersion were not reported. In the absence of measures of dispersion, the results of the
statistical analyses conducted by the authors are included in the analysis and are
identified as those of the study authors.
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PEER REVIEW

The draft of the guideline and evidence report was peer reviewed by an expert, outside
advisory panel that was nominated a priori by the physician work group prior to the
development of the guideline. The physician members of the AAOS Guidelines and
Technology Oversight Committee, the Evidence Based Practice Committee, and the
Occupational Health and Workers” Compensation Committee also provided peer review
of the draft document. Peer review was accomplished using a structured peer review form
(See Appendix 1X). The draft guideline was sent to a total of 11 reviewers and 6 returned
reviews (See Appendix X). The disposition of all non-editorial peer review comments
was documented and accompanied this guideline through the public commentary and the
AAOS guideline approval process. The peer reviewer comments, our responses and the
final guideline are posted to the AAOS website upon approval of the AAOS Board of
Directors.

PUBLIC COMMENTARY

After modifying the draft in response to peer review, the guideline was distributed for a
thirty-day period of “Public Commentary.” Commentators consist of members of the
AAOS Board of Directors (BOD), members of the Council on Research, Quality
Assessment, and Technology (CORQAT), members of the Board of Councilors (BOC),
and members of the Board of Specialty Societies (BOS). Based on these bodies, up to
185 commentators had the opportunity to provide input concerning the content of this
guideline and the AAQOS guideline development process. Of these, 2 returned public
comments.

THE AAOS GUIDELINE APPROVAL PROCESS

Following public commentary, the work group and clinical practice guidelines unit edited
the draft if public comments indicated changes were necessary based on the evidence.
This final guideline draft, peer review comments and our responses as well as a summary
of all changes made during the review process was then forwarded into the approval
process. The guideline draft was sequentially approved by the AAOS Guidelines
Oversight Committee, the AAOS Evidence -Based Practice Committee, the AAOS
Council on Research, Quality Assessment, and Technology, and the AAOS Board of
Directors. Descriptions of these bodies are provided in Appendix Il. No changes to the
draft may occur during the approval process; all entities vote to approve or reject the
document.

REVISION PLANS

This guideline represents a cross-sectional view of current treatment and/or diagnosis and
may become outdated as new evidence becomes available. This guideline will be revised
in accordance with new evidence, changing practice, rapidly emerging treatment options,
and new technology. This guideline will be updated or withdrawn in five years in
accordance with the standards of the National Guideline Clearinghouse (NGC).

GUIDELINE DISSEMINATION PLANS
The primary purpose of the present document is to provide interested readers with full
documentation about not only our recommendations, but also about how we arrived at
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those recommendations. This document is also posted on the AAOS website
at http://www.aaos.org/research/quidelines/quide.asp. It is available for free.

Shorter versions of the guideline are available in other venues. Publication of most
guidelines is announced by an Academy press release, articles authored by the work
group and published in the Journal of the American Academy of Orthopaedic Surgeons,
and articles published in AAOS Now. Most guidelines are also distributed at the AAOS
Annual Meeting in various venues such as on Academy Row and at Committee Scientific
Exhibits.

Selected guidelines are disseminated by webinar, an Online Module for the Orthopaedic
Knowledge Online website, Radio Media Tours, Media Briefings, and by distributing
them at relevant Continuing Medical Education (CME) courses and at the AAOS
Resource Center.

Other dissemination efforts outside of the AAOS will include submitting the guideline to
the National Guideline Clearinghouse and distributing the guideline at other medical
specialty societies’ meetings.
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. RECOMMENDATIONS AND SUPPORTING DATA

RECOMMENDATION 1

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

Strength of Recommendation: Limited

Description: Evidence from two or more “Low” strength studies with consistent findings, or evidence from a
single “Moderate” quality study recommending for or against the intervention or diagnostic. A Limited
recommendation means the quality of the supporting evidence that exists is unconvincing, or that well-
conducted studies show little clear advantage to one approach versus another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

Rationale

Patients with an OCD lesion often present with complaints of knee pain and swelling. In
addition, patients may note sensations of locking (motion of the knee is halted), catching
(motion is partially inhibited), popping, or giving way. Physical examination may reveal
tenderness, effusion, loss of motion, or crepitus.

AAOS conducted a systematic review that identified one diagnostic study which
evaluated the diagnostic performance of clinical examination with radiographs and of
selective MRI in the evaluation of intra-articular knee disorders by comparing these
findings with arthroscopic findings.*’ Clinical diagnosis was made on the basis of history,
physical examination, and standard radiographs (AP, lateral, Merchant, and tunnel
views). MRI studies were ordered selectively on the basis of clinical discretion.
Arthroscopic evaluation was performed in the subset of patients that required surgery,
based on clinical diagnosis and MRI findings if an MRI was performed. The clinical
diagnosis (from the initial visit), MRI diagnosis (from the MRI report), and the
arthroscopic diagnosis (from the operative report) were retrospectively reviewed and
compared. Since only a subset of all patients that underwent evaluation of intra-articular
knee disorders proceeded to arthroscopic evaluation, this diagnostic study does not
universally apply the reference standard of arthroscopy. Consequently, we assessed this
retrospective diagnostic study without a universally applied reference standard as a Level
Il study. Since only a single study is available to support this recommendation, the
strength of recommendation is limited.

Supporting Evidence

One Level 11 study reports the diagnostic performance of a clinical exam by a pediatric
orthopaedic surgeon, including consideration of AP, lateral, tunnel, and Merchant
radiographs.* This study enrolled 125 patients with various knee lesions, 22 of which
were diagnosed as osteochondritis dissecans (OCD) during arthroscopic examination.
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Diagnostic performance estimates from this study reflect the value of cumulative patient
history, examination, and radiographs to distinguish OCD from other lesions.

Analysis of likelihood ratios (LR) and associated confidence intervals indicates clinical
exam by a pediatric orthopaedic surgeon with consideration of radiographs is a good or
moderately good rule in test for OCD and a moderately good, weak, or poor rule out test
for OCD (Table 4).
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STUDY QUALITY

e =Yes oc=No ?=Unclear

Kocher 2001

Level of Evidence | Il

clinical exam
and x-rays

n| 125

Diagnostic Test

QUADAS* Question:

Full Patient Spectrum | @

Patient Selection Criteria Described | @

Reference Standard Classifies Condition | @

Disease Progression Absent | @

Partial Verification Avoided | O

Differential Verification Avoided | @

Independent Reference Standard and Index Test | @

Index Test Execution Described | @

Reference Standard Execution Described | @

Index Test Interpreted Without Reference Standard | @

Reference Standard Interpreted Without Index Test | O

Usual Clinical Data Available | @

Uninterpretable/ Indeterminate Results Reported | @

Withdrawals Explained | @

*QUADAS: Quality Assessment of Diagnostic Accuracy Studies
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DIAGNOSIS OF OCD USING EXAMINATION AND RADIOGRAPHS
Table 4 Diagnostic performance of clinical exam including radiographs - Recommendation 1

Author n Index  Reference  Positive Likelihood Negative Sensitivity ~ Specificity Tp FEP EN TN
Test Ratio (95% CI) Likelihood Ratio (95% CI) (95% CI)

Kocher | 125 |exam, | Arthroscopy | 26.53 0.23 0.773" 0.979" 177 13" |5 [100°

2001 X-rays (8.50, 82.77)" (0.11, 0.51)" (0.55, 0.92)" | (0.92, 0.99)"

* estimated values based on reported sensitivity, specificity, and reported arthroscopic diagnoses; 1 reported by authors; CI: confidence interval;

TP: true positive; FP: false positive; FN: false negative; TN: true negative; nr: not reported
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EXCLUDED STUDIES
Table 5 Excluded Studies - Recommendation 1

Author Title Reason for Exclusion
" . Juvenile versus adult osteochondritis dissecans of Insufficient data for
Kijowski . . A N . .
the knee: appropriate MR imaging criteria for diagnostic accuracy of
2008 . L .
instability radiographs
Choi Magnetic resonance imaging in the evaluation of Insufficient data for
2007 osteochondritis dissecans of the patella diagnostic accuracy
Gebarski Stage-1 osteochondritis dissecans versus normal Insufficient data for
2005 variants of ossification in the knee in children diagnostic accuracy
Magnetic resonance imaging of the knee in Insufficient data for
Luhmann : o . .
children and adolescents. Its role in clinical diagnostic accuracy of
2005 L - .
decision-making radiographs
Vellala Single photon emission computed tomography Less than 10 patients with
2004 scanning in the diagnosis of knee pathology OCD
Boutin MR imaging features of osteochondritis dissecans Incororation bias
2003 of the femoral sulcus P
Conrad Not relevant,clinical signs
2003 Osteochondritis dissecans: Wilson's sign revisited not considered for this
guideline
pill Rolg of_ magnetic resonance imaging and cll_nlcal Insufficient data for
2003 criteria in predicting su_c_ces§ful nonoperative diagnostic accuracy
treatment of osteochondritis dissecans in children
O'Connor Osteochondritis dissecans of the knee in children. d:gsﬁzzgtegégj;[:cfogf
2002 A comparison of MRI and arthroscopic findings gnosti y
radiographs
Odgaard Clinical decision makmg in the acuf[ely_lnjured Less than 10 patients with
knee based on repeat clinical examination and
2002 OCD
MRI
Hefti Osteochondritis dissecans: a multicenter study of Insufficient data for
1999 the European Pediatric Orthopedic Society diagnostic accuracy
Paletta The prognostic valqe_ of quantitative bor}e scan in Insufficient data for
knee osteochondritis dissecans. A preliminary . :
1998 - diagnostic accuracy
experience
Yoshida Osteochondritis dissecans of the femoral condyle Insufficient data for
1998 in the growth stage diagnostic accuracy
Untreated osteochondritis dissecans of the femoral
De Smet i . ) . Incorrect reference
condyles: prediction of patient outcome using
1997 . . - standard
radiographic and MR findings
De Smet Reassessment of the MR criteria for stability of C;)nrgt;gilsergsggs (ngl(;g/ie
1996 osteochondritis dissecans in the knee and ankle knee)
Kramer MR contrast arthrography (MRA) in I nsufflc_lent data for
o diagnostic accuracy of
1992 osteochondrosis dissecans .
radiographs
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Table 5 Excluded Studies - Recommendation 1

Author Title Reason for Exclusion
. . . . Combines results of knee
Dipaola Characterizing osteochond_ral Ie_smns by magnetic and ankle OCD (<80%
1991 resonance imaging
knee)
De Smet Osteochondritis dissecans of the knee: value of Insufficient data for
1990 MR imaging in determining lesion stability and diagnostic accuracy of
the presence of articular cartilage defects radiographs
Nelson Osteochondritis dissecans of the talus and knee: Combines results of knee
1990 prospective comparison of MR and arthroscopic and ankle OCD (<80%
classifications knee)
Litchman Computerized blood flow analysis for decision
1988 making in the treatment of osteochondritis No quantitative data
dissecans
McCullough Dynamic bone scintigraphy in osteochondritis Uses radiographs as
1988 dissecans reference standard
Hartzman MR imaging of the knee. Part Il. Chronic Less than 10 patients with
1987 disorders OCD
Mesaarzadeh Osteochondritis dissecans: analysis of mechanical
%987 stability with radiography, scintigraphy, and MR Incorporation bias
imaging
McCullough Computerized blood-flow analysis in .
1986 osteochondritis dissecans Less than 10 patients
Cahill 99m-Technetium phosphate compound joint
1983 scintigraphy in the management of juvenile No guantitative data
osteochondritis dissecans of the femoral condyles
Bramson L Less than 10 patients with
1975 Double contrast knee arthrography in children 0oCD
Wershba Double contrast knee arthrography in the Insufficient data for
1975 evaluation of osteochondritis dissecans diagnostic accuracy
Nicholas Doubl_e—contrast arthrography of the knee. Its Insufficient data for
value in the management of two hundred and . .
1970 diagnostic accuracy

twenty-five knee derangements
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RECOMMENDATION 2
We are unable to recommend for or against x-rays on the contralateral asymptomatic
knee in patients with confirmed OCD of one knee.

Strength of Recommendation: Inconclusive
Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.
Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to

determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

We were unable to find quality evidence to support or recommend against obtaining x-
rays on the opposite knee for patients with confirmed OCD on one knee.

Supporting Evidence

There is no evidence to address this recommendation.
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RECOMMENDATION 3

In a patient with a known OCD lesion on x-ray, 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.

Strength of Recommendation: Limited

Description: Evidence from two or more “Low” strength studies with consistent findings, or evidence from a
single “Moderate” quality study recommending for or against the intervention or diagnostic. A Limited
recommendation means the quality of the supporting evidence that exists is unconvincing, or that well-
conducted studies show little clear advantage to one approach versus another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

Rationale

AAOS conducted a systematic review that identified two diagnostic studies*® **

addressing this recommendation. One of these studies evaluated the diagnostic
performance of clinical examination with radiographs and of selective MRI in the
evaluation of intra-articular knee disorders by comparing these findings with arthroscopic
findings.* The clinical diagnosis (from the initial visit), MRI diagnosis (from the MRI
report), and the arthroscopic diagnosis (from the operative report) were retrospectively
reviewed and compared. Since only a subset of all patients that underwent evaluation of
intra-articular knee disorders proceeded to arthroscopic evaluation, this diagnostic study
does not universally apply the reference standard of arthroscopy. Consequently, this
retrospective diagnostic study without a universally applied reference standard was
evaluated as a Level Il study.

Similarly, the second diagnostic study identified in the systematic review, prospectively
evaluated all consecutive patients undergoing knee arthroscopy who had a preoperative
MRI.** Again, this study only reports on the subset of patients that required surgery;
therefore, this diagnostic study does not universally apply the reference standard of
arthroscopy. Consequently, this prospective diagnostic study without a universally
applied reference standard is also evaluated as a Level Il study.

These Level 1l studies, when considered together, may have supported a moderate
strength of recommendation. However, these studies found that both x-ray 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 x-ray. That is, these studies do not compare the
diagnostic performance of clinical examination with standard radiographs to clinical
examination with standard radiographs and an MRI; therefore we downgraded the
strength of this recommendation to limited.
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In addition to identifying the presence of OCD lesions and distinguishing OCD lesions
from other intra-articular pathology, an MRI may be used as an adjunct to clinical
examination with radiographs to provide additional information that will guide
therapeutic decision-making. Of the 5 therapeutic studies**“* that were included in the
development of this guideline, three studies **** report the acquisition of an MRI at
enrollment and three studies** **** report the acquisition of an MRI at follow-up
evaluation. Further, one prognostic study™ predicts the healing potential of stable OCD
lesions, utilizing a multivariable logistic regression model. Of all of the variables that
were considered (including sex, side, location, symptoms, knee dimensions, and lesion
dimensions), only knee symptoms as well as normalized length and normalized width of
the OCD lesion as measured on MRI were found to be predictive of healing potential.
Of note, three studies*”™* correlated MRI findings with arthroscopic findings in patients
with OCD of the knee. The evidence for assessment of stability of an OCD lesion was
inconsistent.

Supporting Evidence

A single study assessed the pre-operative diagnosis of a pediatric orthopaedic surgeon,
which included clinical examination, radiographs, and consideration of the MRI
findings.** This study enrolled 131 patients with various knee lesions, 19 of which were
diagnosed as having OCD during arthroscopic examination. Diagnostic performance
estimates from this study reflect the value of a pediatric orthopaedic surgeon’s pre-
operative diagnosis to correctly identify OCD from several other lesions. Analysis of
likelihood ratios (LR) and associated confidence intervals indicates that diagnosis based
on exam, x-rays, and MRI findings is a good rule in and a good, moderately good, or
weak rule out test for OCD (Table 7). However, the use of a single surgeon’s pre-
operative diagnosis reduces the generalizability of these results.

Two studies evaluated the ability of MRI to distinguish OCD from several other
lesions.** ** The studies enrolled 256 patients with various knee lesions, 41 of which
were diagnosed as having OCD during arthroscopic examination. Likelihood ratios and
the associated confidence intervals indicate MRI is a good or moderately good rule in test
and a good, moderately good, or weak rule out test for OCD (Table 8).

In the three remaining studies (n = 124), MRI was evaluated for the ability to diagnose
instability of the osteochondritis dissecans.*™* Instability at MR was based on similar
criteria, including high signal rims/lines, cysts, and focal defects (Table 9). One study
reported the results of skeletally mature patients separately from skeletally immature
patients.*® Ninety-one percent (91%) of the patients in one study were skeletally
immature *° and 81% of the patients skeletally mature in the remaining study.*” Thus, we
analyzed the likelihood ratios and the associated confidence intervals for skeletally
immature patients and skeletally mature patients separately.

The analysis in skeletally immature patients indicates MRI is good, moderately good,
weak, or poor as a rule in and rule out test for instability of OCD (Table 10).
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MRI is a good, moderately good, weak, or poor rule in test for OCD instability in
skeletally mature patients and a good, moderately good, or weak rule out test for OCD
instability in skeletally mature patients (Table 11).
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STUDY QUALITY

Table 6 Quality of diagnostic studies - Recommendation 3

2 88 8 2
e =Yes o=No ?=Unclear Q < < N S S
S| |l |52
RV c c e =
n © © c qh)
= € S S = =
S| S| S |9 8|9
X — — o X a)
Level of Evidence | Il I I I Il Il
Diagnostic Test | MRI | MRI MRI+ MRI | MRI | MRI
exam
n|70 131 | 131 33 125 |21
QUADAS Question:
Full Patient Spectrum | @ () ) ) [ ) )
Patient Selection Criteria Described | @ ® ) ) [ ) )
Reference Standard Classifies Condition | @ ® ) ) [ ) )
Disease Progression Absent | @ () ) ) [ ) )
Partial Verification Avoided | O O @) @) @) @)
Differential Verification Avoided | @ ) ) ) [ ) )
Independent Reference Standard and Index Test | @ () ) ) [ ) )
Index Test Execution Described | @ ® ) ) [ ) )
Reference Standard Execution Described | @ ) ) ) [ ) )
Index Test Interpreted Without Reference Standard | @ [ ) [ ) [ ) o o
Reference Standard Interpreted Without Index Test @) @) ? O ?
Usual Clinical Data Available | ? ° ° ? ° ?
Uninterpretable/ Indeterminate Results Reported | @ [ ) ) [ ) o o
Withdrawals Explained | @ [ ) ) ) [ o

QUADAS: Quality Assessment of Diagnostic Accuracy Studies
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DIAGNOSIS OF OCD USING EXAMINATION, RADIOGRAPHS, AND MRI
Table 7 Diagnostic performance of examination, radiographs, and MRI - Recommendation 3

Author n Index  Reference  Positive Likelihood Negative Sensitivity Specificity TP FP EN TN
Test Ratio (95% CI) Likelihood Ratio (95% CI) (95% CI)
Luhmann | o, | €xam, | 0 209.05 _|0.08 X 0.944 1.00 18 o | 1* 112
2005 X-rays, 24 (13.12, 3331.09) (0.02, 0.35) (0.755, (0.962, 1.00)"
MRI 0.997)"

* estimated values based on reported sensitivity, specificity, and reported arthroscopic diagnoses; T reported by authors CI: confidence interval;
TP: true positive; FP: false positive; FN: false negative; TN: true negative

DIAGNOSIS OF OCD USING MRI

Table 8 Diagnostic performance of MRI - Recommendation 3

Author n Index  Reference  Positive Likelihood Negative Sensitivity Specificity TP FP EN TN
Test Ratio (95% CI) Likelihood Ratio (95% CI) (95% CI)

Luhmann | 131 | MRI Arthroscopy | 17.53 0.22 0.778 0.949 15 [5° [4" [106

2005 (7.22, 42.57) (0.09, 0.53)" (0.547, (0.881, ) i

Kocher | 125 | MRI Arthroscopy | 31.21 0.09 0.909" 0.979" 20 | 3" |2 | 100

2001 (10.16, 95.93)" (0.02, 0.35)" (0.71,0.99)" |(0.92,0.99)" |~ .

* estimated values based on reported sensitivity, specificity, and reported arthroscopic diagnoses; T reported by authors CI: confidence interval;

TP: true positive; FP: false positive; FN: false negative; TN: true negative; nr: not reported
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DIAGNOSIS OF OCD INSTABILITY USING MRI
Table 9 MRI criteria for instability from included studies - Recommendation 3

Study MRI criteria for instability

high T2 signal intensity rim or cyst or high T2 signal fracture line

Kijowski 2008 1 cartilage o fluid filled defect

high T2 signal behind fragment or articular cartilage defect or loose

O’Connor 2002 body

high signal line fracture/fragment interface or disruption of
De Smet 1990 subchondral bone plate or adjacent focal cyst or displaced fragments
or articular cartilage defects

Table 10 Diagnostic performance of MRI (instability, skeletally immature) - Recommendation 3

Author n Index Reference Positive Negative Sensitivity Specificity TP FP EN TN
Test Likelihood Ratio  Likelihood Ratio (95% ClI) (95% CI)

Kijowski |36 | MRI for Arthroscopy | 1.11 0.22 1.00 0.11 17 117 |0 2

2008 instability (0.93,1.33) (0.01, 4.33) (0.80,1.00) | (0.01,0.33)

O’Connor | 33 | MRI for Arthroscopy | 14.93 0.23 0.79 0.95 11 |1 3 18

2002 instabilit (2.17,102.56) (0.08, 0.62) (0.52,0.92) | (0.75, 0.99)

all values based on 2x2 data extracted from studies
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Table 11 Diagnostic performance of MRI (instability, skeletally mature) - Recommendation 3

Author n  Index Reference  Positive Likelihood Negative Sensitivity Specificity TP FP EN TN
Test Ratio (95% CI) Likelihood Ratio (95% CI) (95% CI)

Kijowski |34 | MRIfor | Arthroscopy | 17.67 0.02 1.00 1.00 26 ([0 [0 |8

2008 instability (1.19, 261.36) (0.00, 0.31) (0.87,1.00) | (0.63, 1.00)

DeSmet |21 | MRIfor | Arthroscopy | 1.30 0.10 1.00 0.00 20 |1 |0 |O

1990 instability (0.58, 2.91) (0.00, 3.63) (0.80,1.00) | (0.00, 0.80)

all values based on 2x2 data extracted from studies
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EXCLUDED STUDIES
Table 12 Excluded Studies - Recommendation 3

Author Title Reason for Exclusion
Choi Magnetic resonance imaging in the evaluation of Insufficient data for
2007 osteochondritis dissecans of the patella diagnostic accuracy

Gebarski Stage-1 osteochondritis dissecans versus normal Insufficient data for
2005 variants of ossification in the knee in children diagnostic accuracy

Vellala Single photon emission computed tomography Less than 10 patients with
2004 scanning in the diagnosis of knee pathology OCD

Boutin MR imaging features of osteochondritis dissecans Incorporation bias
2003 of the femoral sulcus P

Conrad Not relevant, clinical
2003 Osteochondritis dissecans: Wilson's sign revisited signs not considered for

this guideline
Pil | i i precicing successtul nonoperative. | Sufficent dta fo
2003 treatment of osteochondritis dissecans in children diagnostic accuracy

Odgaard Clinical decision making in the acutely injured Less than 10 patients with
2002 knee based on repeat clinical examination and MRI OCD
Hefti Osteochondritis dissecans: a multicenter study of Insufficient data for
1999 the European Pediatric Orthopedic Society diagnostic accuracy

Paletta The prognostic valge_ of quantitative boqe scan in Insufficient data for
knee osteochondritis dissecans. A preliminary . ;
1998 - diagnostic accuracy
experience

Yoshida Osteochondritis dissecans of the femoral condyle in Insufficient data for
1998 the growth stage diagnostic accuracy

De Smet Untreated o_steochondrltls dlsgecans of the fer_noral Incorrect reference
1997 condyles: p_redlctlo_n of patient outcome using standard

radiographic and MR findings

De Smet Reassessment of the MR criteria for stability of C;nﬂzgﬁfergsggs (‘fS'(‘)[]/‘;e
1996 osteochondritis dissecans in the knee and ankle Knee)

Kramer MR contrast arthrography (MRA) in Not best available
1992 osteochondrosis dissecans evidence
. . . . Combines results of knee

Dipaola Characterizing osteochond_ral Igsmns by magnetic and ankle OCD (<80%
1991 resonance imaging K

nee)
Nelson Osteochondritis dissecans of the talus and knee: Combines results of knee
1990 prospective comparison of MR and arthroscopic and ankle OCD (<80%
classifications knee)

Litchman Computerized blood flow analysis for decision

1988 making in the treatment of osteochondritis No quantitative data

dissecans

AAQS Clinical Practice Guidelines Unit 30

v1.1_033111




Table 12 Excluded Studies - Recommendation 3

Author

Title

Reason for Exclusion

McCullough
1988

Dynamic bone scintigraphy in osteochondritis
dissecans

Incorrect reference
standard

Hartzman
1987

MR imaging of the knee. Part Il. Chronic disorders

Less than 10 patients with
OCD

Mesgarzadeh
1987

Osteochondritis dissecans: analysis of mechanical
stability with radiography, scintigraphy, and MR
imaging

Incorporation bias

McCullough
1986

Computerized blood-flow analysis in
osteochondritis dissecans

Less than 10 patients

Cahill
1983

99m-Technetium phosphate compound joint
scintigraphy in the management of juvenile
osteochondritis dissecans of the femoral condyles

No quantitative data

Bramson
1975

Double contrast knee arthrography in children

Less than 10 patients with
OCD

Wershba
1975

Double contrast knee arthrography in the
evaluation of osteochondritis dissecans

Insufficient data for
diagnostic accuracy

Nicholas
1970

Double-contrast arthrography of the knee. Its value
in the management of two hundred and twenty-five
knee derangements

Insufficient data for
diagnostic accuracy
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RECOMMENDATION 4

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

We were unable to find any evidence to support non-operative treatment for
asymptomatic skeletally mature patients with OCD. Therefore, we are unable to
recommend for or against treatment in this patient population.

Supporting Evidence

There is no evidence to address this recommendation.
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RECOMMENDATION 5

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

No conclusions can be made regarding the non-operative management of symptomatic
skeletally immature patients. The AAOS systematic review found no prospective studies
that determined the efficacy of non operative treatment in this patient population.

Supporting Evidence

There is no evidence to address this recommendation.
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EXCLUDED STUDIES
Table 13 Excluded studies - Recommendation 5

Author Title Reason for Exclusion
The healing potential of stable juvenile .
Wall 2008 osteochondritis dissecans knee lesions Prognostic data only
Gebarski Stagel- ! os_teocho?dnt_l]i d's.secans r‘]’ erksus No quantitative data/Retrospective
2005 normal variants of ossification in the knee case series
in children
Osteochondritis of the femoral condyles
Cepero 2005 in children and adolescents: our Less than 10 patients per group
experience over the last 28 years
Increased external tibial torsion and .
Bramer 2004 osteochondritis dissecans of the knee Less than 10 patients per group
Role of magnetic resonance imaging and
Pill 2003 clinical criteria in predicting successfl_JI_ Retrospective case series
nonoperative treatment of osteochondritis
dissecans in children
Arthroscopic versus conservative
treatment of osteochondritis dissecans of Combines the results of skeletally
Jurgensen . . - .
2002 _the l_<neg. value of magnetic resonance immature patients qnd skeletally
imaging in therapy planning and follow- mature patients
up
Combines the results of skeletally
Prakash Natural progression of osteo-chondral immature patients and skeletally
2002 defect in the femoral condyle mature patients/ Less than 10 patients
per group
Sales de Natural course of osteochondritis Retrospective case series
Gauzy1999 dissecans in children P
Osteochondritis dissecans: a multicenter C_:ombmes the_results of skeletally
. o immature patients and skeletally
Hefti 1999 study of the European Pediatric )
. . mature patients and the results of
Orthopedic Society ;
multiple treatments
Yoshida Osteochondritis dissecans of the femoral Retrospective case series
1998 condyle in the growth stage P
The prognostic value of quantitative bone
Paletta 1998 | scan in knee osteochondritis dissecans. A No patient-oriented outcomes
preliminary experience
Untreated osteochondritis dissecans of the | Combines the results of skeletally
De Smet femoral condyles: prediction of patient immature patients and skeletally
1997 outcome using radiographic and MR mature patients/ Less than 10 patients
findings per group
The results of conservative management
Cahill 1989 of juvenile osteochondritis dissecans Prognostic data only

using joint scintigraphy. A prospective
study
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Table 13 Excluded studies - Recommendation 5

Author Title Reason for Exclusion
Desai 1987 Osteochondritis dissecans of the patella Less than 10 patients per group
Hughston Osteochondritis dissecans of the femoral C_:omblnes the_results gf T(kilet?:ly
1984 condyles immature patients and skeletally
mature patients
99m-Technetium phosphate compound
Cahill 1983 joint §C|nt|graphy in _the management of Prognostic data only
juvenile osteochondritis dissecans of the
femoral condyles
Lindholm Treatment of juvenile osteochondritis Retrospective case series
1979 dissecans in the knee P
. Osteochondritis dissecans of the femoral Retrospective case serlgs/Combmes
Linden 1977 . the results of skeletally immature and
condyles: a long-term follow-up study .
skeletally mature patients
Lindholm Osteochondritis dissecans of the knee. A ?%rrr:]?ttiz thae;ireenstlglgsngfsskﬁgi;?:Iy
1974 clinical study P . y
mature patients
Aichroth Osteochondritis dissecans of the knee. A . .
o Retrospective case series
1971 clinical survey
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PROGNOSTIC EVIDENCE

Two Level IV studies* *® (n = 123), examined factors that might influence the rate of
healing of children and adolescent patients with OCD treated non-operatively (See Table
16). One study™® conducted formal regression analyses and examined the predictive
influence of the patients’ age, symptoms (isolated or mechanical) and lesion dimensions
(length, width and surface area) with the “progression towards healing.” The authors of
this study defined progression towards healing as radiographic evidence of reossification
of the lesion. This study also examined other patient characteristics such as sex and lesion
location, but these factors were not statistically significant and were not included in the
final analysis. This study failed to examine other important variables that could affect
outcomes such as BMI, function etc. This study examined the predictive influence of
patient symptoms on healing but included patients with pain in both their “isolated” and
“mechanical” symptom categories without quantifying the amount of pain patients were
experiencing; therefore, the results for this variable are inconclusive.

A second study®® reported varying statistical analyses and the results from post hoc tests
(, regression, and discriminate analysis) that examined patients’ age, lesion size and
location with the success or failure of non-operative treatment for patients with OCD.

Both studies reported lesion size as an influential predictor of healing. Statistically
significantly more patients with smaller lesions had the tendency to heal or progress
towards healing than patients with larger lesions (See Table 14 and Table 15 and Table
17 - Table 19). The authors of both studies reported no other influential or statistically
significant predictors of healing for patients with osteochondritis dissecans of the knee
who were treated non-operatively.

Please note the prognostic studies cannot be used as supporting evidence for a
recommendation if it did not investigate the results of the effect of the treatment and/or
the population of interest for the recommendation. The work group specified that the
recommendations throughout this guideline are intended to be mutually exclusive.
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SUMMARY OF PROGNOSTIC EVIDENCE
Table 14 Summary of prognostic evidence - Recommendation 5

. Lengthand | Lesion Lesion
Study LOE Outcome Duration | Age | Sex width size Location Symptoms
Wall Progression
2009 v towards healing 6 months © © ° ° © °

Progression towards healing: radiographic evidence of reossification of the lesion; Normalized lesion size: surface area of the lesion relative to the
surface area of the femoral condyle; Symptoms comparison: asymptomatic or pain only vs. pain with other signs and symptoms; @ Statistically
significant predictor; O not a statistically significant predictor; T increase in/presence of predictor associated with better performance on outcome;

lincrease in/presence of predictor associated with poorer performance on outcome

Table 15 Summary of prognostic evidence continued— Recommendation 5

Success defined as scintigraphic and radiographic lesion healing and the ability to reenter sports and exercise programs w/o scintigraphic
reactivitation or recurrence of symptoms; age comparison: 12.1yrs vs. 13 yrs; lesion size comparison: 3.1cm2 vs. 4.4 cm2; Lesion location

comparison: medial vs. lateral; ® Statistically significant predictor; O not a statistically significant predictor; T increase in/presence of predictor

Study LOE Outcome Duration Age Le_S|on LeS|o_n
(mean) size Location

Cahill Success Vvs.

1989 v Failure 4.2 years ) o) @)

associated with better performance on outcome; lincrease in/presence of predictor associated with poorer performance on outcome
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PROGNOSTIC STUDY QUALITY
Table 16 Quality of prognostic studies - Recommendation 5

e =Yes o=No
n/a = Not applicable
Wall Cahill
2008 1989
Level of Evidence v v
N 47 76
Prognostic Factor(s): A%es’igﬁxs,i:gn;s;?on;s, Age, indications for
g : ’ surgery, lesion size
surface area
Quiality Questions:

Prospective @) [ )
At Least 10 Patients per Important Variable ) [ )
At Least 10 Events ) [
All Important Variables Screened for o o

Model
Interactions Tested ) @)
Collinearity Absent [ ) O
Primary Analysis ° o

(not subgroup or post hoc)
Statistically Significant Fit ) @)
Acrticle and Abstract Agree ) [ )
Results Reported for All Studied Variables ) )
Blinded Data Analysts @) n/a
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Table 17 Prognostic factors; Primary model - Recommendation 5

Author | N | LOE | Outcome’ Factor corﬂgiatr?:on (?gg(;o Ré‘ It )io p-value
\Z/\égg 47 v Healing Age 2 yr decrease (0.6;.?2.09) p=0.25
\2/\(/)?)2 47| V| Healing 2{:55?;9 hl/lsé)!ﬁ;?ﬂczrll (1.466;8??2.63) p=0015
\2/\(/)?)2 47 v Healing su r‘:’.ggée: rea 5% decrease (1.565;3168. 41 p =<0.01

Table 18 Prognostic factors; Secondary model - Recommendation 5

Author | N | LOE | Outcome’ Factor coﬁg:r?;con c()gg(;o Rg It)io p-value
X\égg 47 v Healing Age 2 yr decrease (0.6(%.—92.04) p=0.27
Jo08 | 47| WV | Healing iﬁfgfﬁ@ echanioat (1.466l8392.63) p=0015
\Zl\égg 47 \% Healing :::f;:;ﬂ 15% decrease (. 832L04.7 8) oo
\2/\(/)%2 47 \V Healing | Lesion Width 5% decrease (0.92.-2;09) P

! Healing: Progressing towards healing; radiographic evidence of reossification of the lesion after six months of treatment; “Symptom Category:
Isolated symptoms, asymptomatic or pain only; mechanical, pain and swelling, locking, clicking or giving-way; * Statistically significant when the
effect of lesion length and lesion width are combined; LOE: level of evidence
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Table 19 Prognostic factors continued - Recommendation 5

Author | N |[LOE| Outcome Factor %%reﬁil?it;?]? p-value
Canill 1989 176 1V Suégﬁiigls 12.1\291e3;.0yrs Nr ns
cont 9 16| v | Sz | Ledmie [ |
contaes 16| v | S| Lemloaton, |y [
Cahill 1989 76| IV Failure Lesion size® r=0.3 nr*

*nr: Authors reported as statistically significant but do not report p-values; ns: authors reported not statistically significant but do not report p-
values.
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EXCLUDED PROGNOSTIC STUDIES
Table 20 Excluded prognostic studies - Recommendation 5

Author

Title

Reason for Exclusion

Gebarski
2005

Stage-1 osteochondritis dissecans versus
normal variants of ossification in the knee in
children

No quantitative data

Pill
2003

Role of magnetic resonance imaging and
clinical criteria in predicting successful
nonoperative treatment of osteochondritis
dissecans in children

Not best available evidence

Prakash
2002

Natural progression of osteo-chondral defect
in the femoral condyle

Combines the results of
skeletally immature
patients and skeletally
mature patients/ Less than
10 patients per group

Sales
1999

Natural course of osteochondritis dissecans in
children

No quantitative data

Paletta
1998

The prognostic value of quantitative bone
scan in knee osteochondritis dissecans. A
preliminary experience

No patient-oriented
outcomes

Yoshida
1998

Osteochondritis dissecans of the femoral
condyle in the growth stage

Not best available evidence

De Smet
1997

Untreated osteochondritis dissecans of the
femoral condyles: prediction of patient
outcome using radiographic and MR findings

Not best available evidence
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Author

Title

Reason for Exclusion

Bradley Osteochondritis dissecans and other lesions No quantitative data
1989 of the femoral condyles d
Mesgarzadeh Osteoch_ondrltls_d_lssec_ans: ar_laly5|s of No patient-oriented
mechanical stability with radiography,
1987 - . 2 outcomes
scintigraphy, and MR imaging
99m-Technetium phosphate compound joint
Cahill scintigraphy in the management of juvenile _—
1983 osteochondritis dissecans of the femoral No quantitative data
condyles
Mubarak Juvenile osteochondritis dissecans of the Not best available evidence
1981 knee: etiology
Linden Osteochondritis dissecans of the femoral Insufficient quantitative
1977 condyles: a long-term follow-up study data
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RECOMMENDATION 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 non-
operative treatment for at least three months.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

AAQS conducted a systematic review examining arthroscopic drilling for stable
symptomatic OCD lesions in skeletally immature patients. We were unable to find any
quality evidence to support arthroscopic drilling for symptomatic skeletally mature
patients with OCD. Therefore, we are unable to recommend for or against drilling in this
patient population.

AAOS conducted a systematic review examining arthroscopic drilling for stable
symptomatic OCD lesions in skeletally immature patients and the data were inconclusive.

Supporting Evidence

There is no evidence to address this recommendation.
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EXCLUDED STUDIES
Table 21 Excluded studies - Recommendation 6

Author Title Reason for Exclusion
Juvenile osteochondritis of femoral condyles:
Hayan 2009 | treatment with transchondral drilling. Analysis of 40 | Retrospective case series
cases
Functional and radiographic outcome of stable
Adachi juvenile osteochondritis dissecans of the knee Retrospective case series
2009 treated with retroarticular drilling without bone P
grafting
Donaldson Extraarticular drilling for stable osteochondritis Retrospective case series
2008 dissecans in the skeletally immature knee P
Osteochondritis of the femoral condyles in children
Cepero . . . .
2005 and adolescents: our experience over the last 28 Retrospective case series
years
Arthroscopic versus conservative treatment of
Jurgensen osteochondritis dissecans of the knee: value of Not relevant - no failed
2002 magnetic resonance imaging in therapy planning and non-op
follow-up
Functional and radiographic outcome of juvenile .
Kocher osteochondritis dissecans of the knee treated with Not be§t available
2001 . S evidence
transarticular arthroscopic drilling
Anderson Antegrade drilling for osteochondritis dissecans of . .
Retrospective case series
1997 the knee
Aglietti Arthroscopic drilling in juvenile osteochondritis Retrospective case series
1994 dissecans of the medial femoral condyle P
Bradley Results of drilling osteochondritis dissecans before . .
. Retrospective case series
1989 skeletal maturity
Guhl 1982 | Arthroscopic treatment of osteochondritis dissecans Not rele\r:grrw:(;;o failed
Lindholm Treatment of juvenile osteochondritis dissecans in Less than 10 patients per
group - combines adults
1979 the knee :
and children
Aichroth Osteochondritis dissecans of the knee. A clinical Less than 10 patients per
1971 survey Tx group
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PROGNOSTIC EVIDENCE

One Level IV *! and one Level V *? study (n = 62) reported skeletally immature patients
with stable lesions treated with drilling (transarticular or retrograde); all patients had
unsuccessful conservative treatment. One study>? reported the results of post-hoc
analyses to determine any possible influential factors on Hughston clinical scores. The
Hughston clinical score is a composite outcome which provides unreliable results. The
results are unreliable due to the unequal contribution or influential effect each component
provides to the significance of the overall results.>*>* Studies suggest examining the
results of the individual outcome measures along with the results of the composite
outcome measures to ensure a comprehensive examination of the effects of a given
treatment but the authors do not report the results of each outcome component
individually. The prognostic results are provided for informational purposes only. No
reliable conclusions can be made due to the inconsistencies within the reported results.
Patients with closed growth plates (5 %) had statistically significantly lower Hughston
clinical scores than patients with open growth plates (95%) (p < 0.001); no other
statistically significant predictors were reported (See Table 23). A second study®” also
reported the results based on post hoc analyses and examined age, sex, lesion size,
involved side, bilateral lesions, the presence of sclerosis and the presence of
fragmentation of the lesion with Lysholm scores and found that younger patients had
statistically significant lower Lysholm scores than older patients; no specific ages were
reported (See Table 23).

Please note the prognostic studies cannot be used as supporting evidence for a
recommendation if it did not investigate the results of the effect of the treatment and/or
the population of interest for the recommendation. The work group specified that the
recommendations throughout this guideline are intended to be mutually exclusive.
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PROGNOSTIC STUDY QUALITY
Table 22 Quality for prognostic studies - Recommendation 6

Hayan Kocher
Author 2009 2001
Level of Evidence Vv v
N 39 23
growth plate, age, sex, involved side,
. _| lesion volume, bilaterality, presence of
Prognostic Factor(s): size, and sclerosis, or fragmentation,
location lesion size
Quality Questions:

Prospective 0) [ )

At Least 10 Patients per Important Variable 0 0

At Least 10 Events n/a n/a

All Important Variables Screened for Model ® ®
Interactions Tested
Collinearity Absent
Primary Analysis (not subgroup or post hoc)
Statistically Significant Fit

Avrticle and Abstract Agree ° °

Results Reported for All Studied Variables ° °

Blinded Data Analysts n/a n/a

® =Yes O =No n/a= Not applicable
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PROGNOSTIC STUDY RESULTS

Table 23 Prognostic factors and Hughston and Lysholm scores - Recommendation 6
Presence
. . . Growth or Presence or
Author | LOE | n Power | Outcome | Age | Sex L:iszlé)n Iggg;?onn I;izloen plate In\s/:)OIIZed Bilaterality | absence absence of
g closure of fragmentation
sclerosis
Hayan Hughston
2009 V |40 High clinical - - @) @) @) o) - - - -
score
Kocher Lysholm
2001 IV | 23 | Moderate Score ®| | O @) - - - @) @) ) O
e Statistically significant predictor; o: not a statistically significant predictor; - predictor not addressed by the study; 1: increase in/presence of

predictor associated with better performance on outcome; |: increase in/presence of predictor associated with poorer performance on outcome
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Table 24 Excluded prognostic studies - Recommendation 6

Author Title Reason for Exclusion
N _ Combines the results of skeletally
. Osteochondritis dissecans: a . .
Hefti ; immature patients and skeletally mature
multicenter study of the European . .
1999 Pediatric Orthobedic Societ patients and the results of multiple
P y treatments
. Osteochondritis dissecans of the Combines the results of skeletally
Mitsuoka ; ;
1999 lateral femoral condyle of the knee immature patients and skeletally mature

joint

patients/Less than 10 patients per group
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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

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

Rationale

Children who are skeletally immature (i.e., those with open physes) who exhibit
continued or progressing symptoms and signs of loosening (usually detected by MRI) are
unlikely to heal without treatment. This is also true of skeletally mature patients with
OCD lesions who have a history of not healing and/or there are already signs of
loosening. Further, these skeletally immature and mature patients, because of loss of bone
and cartilage, may be at higher risk of developing severe osteoarthritis (osteoarthrosis) at
an early age. Although the exact degree of risk is not known, the work group deemed that
it was imprudent to ignore it.

In issuing this consensus recommendation, the work group is issuing a recommendation
consistent with current medical practice. However, the work group also acknowledges the
paucity of evidence on the effectiveness of fixation of unstable OCD lesions, and that
surgery entails risks. These risks include, but are not limited to, bleeding, infection,
damage to nerves and blood vessels, venous thromboembolic events, anesthesia
complications, and surgical failure. Again, however, not performing surgery also carries a
risk, irreversible osteoarthritis/osteoarthrosis. This latter risk is of particular concern since
effective treatments for young patients with severe osteoarthritis (osteoarthrosis) are
limited. It is, therefore, the opinion of the work group that symptomatic patients 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 osteochondritis region) be
given the option of balancing the risks of performing or not performing surgery against
the benefits of performing or not performing it. One potential benefit of surgery is the
prevention or delay of severe osteoarthritis (osteoarthrosis). Another potential benefit is
that these patients will be relieved 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
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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. Informed consent should provide patients with enough information about
surgery to make a sound judgment about whether they wish to proceed to surgery given
their individual situation.

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

Supporting Evidence

There is no evidence to address this recommendation.
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EXCLUDED STUDIES

Table 25 Excluded studies - Recommendation 7

Author Title Reason for Exclusion
Does operative fixation of an Combines the results of skeletally
Magnussen | osteochondritis dissecans loose body . .
. ) immature patients and skeletally mature
2009 result in healing and long-term .
X : patients
maintenance of knee function?
Kocher Internal fixation of juvenile
osteochondritis dissecans lesions of No baseline data reported
2007
the knee
Internal fixation of un_s'_[abl_e Cahill Combines the results of skeletally
Gomoll Type-2C osteochondritis dissecans . .
. . immature and skeletally mature patients/
2007 lesions of the knee in adolescent No baseline data reported
patients P
Internal fixation of undisplaced
Din 2006 | lesions of osteochondritis dissecans in Retrospective case series
the knee
Arthroscopic fixation of
Makino osteochondritis dissecans of the knee: Less than 80% -Combines results of
2005 clinical, magnetic resonance imaging, children and adults
and arthroscopic follow-up
Arthroscopic versus conservative
treatment of osteochondritis dissecans Combines the results of skeletally
Jurgensen ) . . .
2002 of the knee._ val_ue of magnetic _ immature patients a_nd skeletally mature
resonance imaging in therapy planning patients
and follow-up
N Arthroscoplc repair of osteochondrlt_ls Combines the results of skeletally
Kivisto dissecans of the femoral condyles with | . .
e immature patients and skeletally mature
2002 metal staple fixation: a report of 28 . . .
cases patients/Retrospective case series
Combines the results of Combines the
Zmerly The treatment of cartilage injuries in results of skeletally immature patients
2000 footballers and skeletally mature patients and SSM
patients
Osteochondritis dissecans: a _ Comblnes_the results of skeletally
. ; immature patients and skeletally mature
Hefti 1999 multicenter study of the European . .
oo . . patients and the results of multiple
Pediatric Orthopedic Society
treatments
. Osteochondritis dissecans of the Combines the results of skeletally
Mitsuoka . .
lateral femoral condyle of the knee immature patients and skeletally mature
1999 g . )
joint patients/Less than 10 patients per group
. Long-term results of Smillie pin Combines the results of skeletally
Havulinna Lo e . .
1995 flxatlo_n of osteochondritis dissecans immature patients and skeletal_ly mature
in the femoral condyles patients/Less than 10 patients
5 -
Osteochondritis dissecans: A historical Les;ktgz?aﬁo /iomcn?g?frlgez:?eengi::és of
Cugat 1993 review and its treatment with y P

cannulated screws

skeletally mature patients patients w/
OCD - combines adults and children
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Table 25 Excluded studies - Recommendation 7

Author Title Reason for Exclusion
Osteochondritis dissecans of the knee: | . Comblnes_the results of skeletally
Johnson . . immature patients and skeletally mature
arthroscopic compression screw X .
1990 o patients and the results of multiple
fixation
treatments
Desai 1987 Osteochondrg;ec::zsecans of the Less than 10 patients per group
Hughston Osteochondritis dissecans of the imrggtr:rbelnixstig;ﬁsrzztgtskg;tﬁlletﬂ:a%[/ure
1984 femoral condyles P ) y
patients
Bruckl Osteachondrosis dls_secans of the - Reports the results of multiple Txs/ Does
knee. Results of operative treatment in . . 4
1984 : . not specifiy patient population
juveniles
Arthroscopic treatment of Not relevant - does apply to patient
Guhl 1982 o ;
osteochondritis dissecans population
Lindholm | Treatment of juvenile osteochondritis Combines the results of adults and
1979 dissecans in the knee children
Aichroth Osteochondritis dissecans of the knee. Less than 10 patients per TX arou
1971 A clinical survey P P group
Osteochondritis dissecans and . . .
Langer anomalous centres of ossification: a Retrospective case se_rles/Combmes adult
1971 and children

review of 80 lesions in 61 patients
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PROGNOSTIC EVIDENCE

One Level V study *® (n = 24) reported the results of post hoc analyses of any prognostic
factors that might influence the results of skeletally immature patients with unstable OCD
lesions (Ewing and Voto stages: 9 stage |1, 11 stage 11, and 6 stage 1V) treated with
internal fixation. The methods of fixation varied based on the stage of the lesion and
included the use of pitch screws (n = 11), bioabsorbable tacks (n = 10), partially threaded
cannulated screws (n = 3), and bioabsorbable pins (n = 3). The authors reported no
statically significant differences in the healing rate by lesion location, type of fixation,
and patients with prior surgery. In addition, lesion stage did not statistically significantly
influence the healing rate, Lysholm scores, International Knee Documentation
Committee scores, or Tegner activity scores (See Table 28 and Table 29).

Please note the prognostic studies cannot be used as supporting evidence for a
recommendation if it did not investigate the results of the effect of the treatment and/or
the population of interest for the recommendation. The work group specified that the
recommendations throughout this guideline are intended to be mutually exclusive.
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SUMMARY OF PROGNOSTIC EVIDENCE
Table 26 Summary of prognostic evidence

Author LOE n Outcome LeS|pn Lesion | Fixation Prior
location | stage type surgery
\Y 24 Healing @) @) @) O
v o4 Lysholm _ o _ )

Kocher score

2007

v o4 IKDC ) o _ )

score
v o4 Tegner _ o _ )

score

Lesion location: Medial femoral condyle; lateral femoral condyle; patella; Lesion stage
determined by Ewing and Voto; Fixation type: screws, tacks or pins; @ Statistically significant

predictor; O not a statistically significant predictor; = predictor not addressed by the study
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PROGNOSTIC STUDY QUALITY
Table 27 Study quality for prognostic study - Recommendation 7

Kocher
Author 2007
Level of Evidence \Y
N 24
Fixation type, lesion
Prognostic Factor(s): stage,

previous surgery

Quiality Questions:

@)

Prospective

@)

At Least 10 Patients per Important Variable
At Least 10 Events

>
~~
QD

All Important Variables Screened for Model

Interactions Tested

Collinearity Absent

Primary Analysis (not subgroup or post hoc)

Statistically Significant Fit

Article and Abstract Agree
Results Reported for All Studied Variables

O|C|®@|OC | @ O |0 |0

Blinded Data Analysts

® = Yes O =No Nn/a=Not applicable
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PROGNOSTIC STUDY RESULTS
Table 28 Prognostic factors and healing rates - Recommendation 7

Author| n Factor Healing Rate p-value Power
Kocher 0
o7 | 24 Stage Il 77.8% (7/9)
Kocher Lesion 0 _
2007 24 Stage Stage I 81.8% (9/11) p=0.810 |Moderate
Kocher 0
2007 24 Stage IV 100% (6/6)
Kocher Medial femoral 0
2007 24 condyle 81.8% (18/22)
Kocher Lesion Lateral femoral . _ 0785 | Moderate
2007 | 24 |Location condyle 100% (3/3) P
Kocher 0
2007 24 Patella 100% (1/1)
Kocher|  ,, Variable pitch screws | 100% (11/11)
2007
Kocher Partially threaded 0
2007 24 Fixation | cannulated screws 66.7% (2/3)
p =0.450 |Moderate
Kocher type .
24 Bioabsorbable tacks 80% (8/10)
2007
Kocher 24 Bioabsorbable pins 66.7% (2/3)
2007 '
Kocher .
24 . Prior surgery 71.4 % (5/7)
2007 Prior _ d
Kocher Surgery? . p=0.065 | Moderate
2007 24 No prior surgery 89.5 (17/19)
'ANOVA: analysis of variance; “Student t test
Table 29 Lesion stage by outcome - Recommendation 7
Author n Outcome! Lesion Stage value | Power
Stage Il Stage 111 | Stage IV P
Kocher 24 |Lysholm score 87.9 79.4 94.7 p = 0.895
2007
Kocher | o4 | IKDCscore? | 84.1 78.5 87.8 = 0.867
2007 ' ' ' p=2 Moderate
Kocher Tegner _
2007 24 activity score 70.0 72.0 83.0 p =0.884

TValues expressed as means, range 0-100; International Knee Documentation Committee
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EXCLUDED PROGNOSTIC STUDIES
Table 30 Excluded prognostic studies — Recommendation 7

Author Title Reason for Exclusion
. Arthroscopic repair of osteochondritis Combines the results of skeletally
Kivisto . . - .
dissecans of the femoral condyles with immature patients and skeletally
2002 P .
metal staple fixation: a report of 28 cases mature patients
. Osteochondritis dissecans: a multicenter C_omb INes the_results of skeletally
Hefti studv of the European Pediatric immature patients and skeletally
1999 y opean mature patients and the results of
Orthopedic Society ;
multiple treatments
Combines the results of skeletally
Mitsuoka | Osteochondritis dissecans of the lateral immature patients and skeletally
1999 femoral condyle of the knee joint mature patients/Less than 10 patients

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

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

The AAQOS conducted a systematic review of the literature and found one quality study to
address this recommendation. Because there was only one Level 11 study and many
applicable outcomes and techniques were not addressed, the results of this single study
were evaluated as inconclusive.

Supporting Evidence

AAQS conducted a search for the following cartilage repair techniques: abrasion
arthroplasty, autologous chondrocyte implantation (ACI), osteochondral allograft and
autograft, chondroplasty, microfracture, moscicplasty and osteochondral autograft
transplantation (OAT).

The term chondroplasty was included to keep the search inclusive and possibly include
those articles that had a mixed patient population including those receiving chondroplasty
(which is not a cartilage repair procedure) as well as those noted in the study as discretely
receiving true cartilage repair procedures.

We included one Level I1 study ** (n = 47) that reported the results of children and
adolescents between the ages of 12 and 15 years who were treated with either
microfracture or osteochondral autologous transplantation (OAT) (See Table 32). This
study reported the International Cartilage Repair Society Score (ICRS), return to
activities, symptoms and the complications of patients up to 50 months following
treatment. Patients treated with autologous transplantation had statistically significant
greater ICRS scores at 24 - 48 months following treatment and a greater percentage of
patients returned to their pre-injury level of activities of daily living compared to patients
treated with microfracture (See Table 30 and Table 32). Additionally, patients treated
with OAT had statistically significant fewer failures which consequently resulted in
fewer revisions and/or secondary surgical procedures. There was no statistically
significant difference in the number of patients with pain following treatment. The
authors reported patients treated with OAT had statistically significantly more crepitation
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than patients treated with microfracture but AAQOS calculations cannot confirm these
results.
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SUMMARY OF RESULTS
Table 31 Microfracture vs. Autologous Transplantation - Recommendation 8

Outcome n I(Drﬁgi:ﬁsr; Favored Group Power
47 24 OAT High
ICRS -Function 47 36 OAT High
47 48 OAT High
Activities of Daily Living 47 50 OAT High
Pain 47 nr Neither Low
Swelling 47 | 14-34 days OAT High
Crepitation 47 nr Neither Low
Failures 47 50 OAT High
Revision 47 50 OAT High
Secondary Surgical Procedure | 47 50 OAT High

OAT: Osteochondral Autologous Transplantation; ICRS: International Cartilage Repair Society Score; o: no statistically significant difference; nr:
not reported
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STUDY QUALITY

Table 32 Quality of randomized controlled trials - Recommendation 8

-5 B X
c @ o | © L g =
Durati Level of S 2| 2BloE|® ES5g
Author | Outcome uration n e\_/e N o8 |lc g ﬁ =0 | o b % e
(months) Evidence |'= =S = Sae|D B50oS
SS|RE| 2135|3825 ¢E
SSlSE| £ Es | 2EbEse
Sr|l<O0| S|ES | 258585
Gudas || ~ps 24 47 Levelll |@ |® |® |0 |e@ °
2009
Gudas
2009 ICRS 36 47 | Level Il ® ) ) O ° ()
Gudas
2009 ICRS 48 47 | Level Il o o () O ° ()
Gudas | Returnto
2009 Activities 50 47 | Level Il () () () @) ) ®
Gudas
2009 Symptoms | nr 47 | Level 1l ) ) ) @) [ ) )
Gudas .
2009 Failures 50 47 | Level Il () ® () 0] () L

e = Yes o = No; ICRS: International Cartilage Repair Society Score; nr: not reported
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STUDY RESULTS
Table 33 International Cartilage Repair Society Score - Recommendation 8

Duration | OAT MF Favored
Study | LOE | n (months) | (mean) | (mean) p - value Treatment Power
24 84 75 p <0.001 OAT
Gudas .
2009 1 47 36 84 64 p <0.001 OAT High
48 83 63 p <0.001 OAT

Mean values reported, no variance reported; LOE: level of evidence; OAT: Osteochondral Autologous Transplantation; MF: microfracture; ICRS:
International Cartilage Repair Society Score; range 0-100 pts;

Table 34 Return to activities - Recommendation 8

Duration Favored
Study | LOE | n Outcome (months) OAT MF p-value Treatment Power
Gudas 68% 14% .
2009 Il 47 | Same level 50 725 | (3/22) p <0.001 OAT High

LOE: level of evidence; OAT: Osteochondral Autologous Transplantation; MF: microfracture
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Table 35 Complications - Recommendation 8

Duration 1 Favored
Study | LOE | n Outcome (months) OAT MF p-value Treatment Power
. 36% 59% _
Pain nr (9/25) (13/22) p=0.110 O
. 8% 45% _
Swelling 14-34 days (2/25) (10/22) p =0.002 OAT
o 40% 18% _ 2
o Crepitation nr (10/25) (4122) p =0.095 )
udas .
| 47 : 20% 73% High
2009
Failures 50 (5/25) (16/22) p <0.001 OAT
. 64%
0,
Revision 50 0% (14/22) p <0.001 OAT
Secondary 9.1%
Surgical 50 0% (2'/22) p =0.036 OAT
Procedure

! p-value based on the test of arcsine difference; o No statistically significant difference; LOE: level of evidence; OAT: Osteochondral Autologous

Transplantation; MF: microfracture;
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EXCLUDED STUDIES
Table 36 Excluded studies - Recommendation 8

Author Title Reason for Exclusion
Magnussen Does operative fixation of an osteochondritis dissecans loose body Combines the results of skeletally immature patients and
2009 result in healing and long-term maintenance of knee function? skeletally mature patients
Fixation of unstable osteochondritis dissecans lesions of the knee
Miniaci 2007 using arthroscopic autogenous osteochondral grafting Less than 80% of children - combines adults and children
(mosaicplasty)
Miura Results of arthroscopic fixation of osteochondritis dissecans lesion . .
; L Combines the results of adults and children
2007 of the knee with cylindrical autogenous osteochondral plugs
. . Avrticular cartilage defects of the distal femur in children and Less than 80% w/ OCD -Combines results of patients with
Micheli 2006 } : . . .
adolescents: treatment with autologous chondrocyte implantation other cartilage defects
Arthroscopic versus conservative treatment of osteochondritis
Jurgensen . ; . . . .
2002 dissecans of the knee: value o_f magnetic resonance imaging in Less than 10 patients per group
therapy planning and follow-up
Navarro The arthroscopic treatment of osteochondritis dissecans of the knee Less than 10 patients per aroun/Retrospective case series
2002 with autologous bone sticks P per group P
Zmerly 2000 The treatment of cartilage injuries in footballers Combines the results of skeletally '”?mat“re patients and
skeletally mature patients
Hefti Osteochondritis dissecans: a multicenter study of the European Combines the results Of skeletally immature patients and
o . . skeletally mature patients and the results of multiple
1999 Pediatric Orthopedic Society
treatments
Mitsuoka Osteochondritis dissecans of the lateral femoral condyle of the knee Combines the results of skeletally immature patients and
1999 joint skeletally mature patients/Less than 10 patients per group
5 - - -
Johnson Osteochondritis dissecans of the knee: arthroscopic compression _Less than 80% (.)f children combl.nes adults and
R children/Confounding results - combines the results of
1990 screw fixation

multiple treatments
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Table 36 Excluded studies - Recommendation 8

Author Title Reason for Exclusion
Jakob A compression pinning system for osteochondritis dissecans of the Combines the results of skeletally immature patients and
1989 knee skeletally mature patients/Less than 10 patients
Hughston Osteochondritis dissecans of the femoral condyles Combines the results of skeletally immature patients and
1984 skeletally mature patients
Gillespie Bone peg fixation in the treatment of osteochondritis dissecans of | Retrospective case series/Combines the results of skeletally
1979 the knee joint immature patients and skeletally mature patients
L"iggglm Treatment of juvenile osteochondritis dissecans in the knee Combines the results of adults and children
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PROGNOSTIC EVIDENCE

One Level V study* (n = 47) reported the prognostic factors of juvenile and adolescent
patients with unstable (ICRS Grade 11l and 1) OCD lesions treated with either
debridement and microfracture (MF) or osteochondral autologous transplantation (OAT).
Although the results are discussed, no conclusions can be made due to inconsistencies in
the data the authors provided and also the results reported without inconsistencies are
conflicting. The inconsistencies reported are an overlap in the subgroups that were
analyzed (< 3cm? vs. >2cm?) and subgroups were removed from the results examining
prognostic factors but were included in the analyses examining the results of patients
treated with MF or OAT. In addition, it unclear as to whether or not some of the results
reported only included patients from one treatment group or whether the results analyze
all the patients included regardless of their treatment group. Further, conflicting results
were reported in that lesion size statistically significantly influenced the results of one
treatment group but not the other.

The authors reported that lesion size significantly influenced the ICRS score of patients
treated with MF but lesion size was not statistically influential in patients treated with
OAT (Table 38). Age did not significantly influence ICRS scores in either treatment
group (See Table 40). The duration of symptoms of patients with ICRS grade of excellent
was statistically significantly less than patients with an ICRS grade of fair or poor (20
months vs. 25 months) (See Table 41).

Please note the prognostic studies cannot be used as supporting evidence for a
recommendation if it did not investigate the results of the effect of the treatment and/or
the population of interest for the recommendation. The work group specified that the
recommendations throughout this guideline are intended to be mutually exclusive.
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PROGNOSTIC STUDY QUALITY
Table 37 Prognostic study quality

Gudas
Author 2009
Level of Evidence V
N 47
age, duration
Prognostic Factor(s): | of symptoms,
lesion size
Quality Questions:
Prospective )
At Least 10 Patients per o
Important Variable
At Least 10 Events n/a
All Important Variables o
Screened for Model
Interactions Tested @)
Collinearity Absent @)
Primary Analysis o
(not subgroup or post hoc)
Statistically Significant Fit @)
Acrticle and Abstract Agree )
Results Reported for o
All Studied Variables
Blinded Data Analysts O

e = Yes o =No n/a = Not applicable
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PROGNOSTIC STUDY RESULTS

Table 38 Lesion size with International Cartilage Repair Society Score

Author | LOE | n | Treatment | o .. | Lesion ICRS Score 0 - value Group
Group Size (mean) Favored

< N

oo 22 MF 3 om ' 0 <.05 <3cm

udas
2009 V 4.2 years >2cm Nr
25 | OAT <3cm Nr >.05 ns

> 2cm Nr P

OAT: Osteochondral Autologous Transplantation; MF: microfracture; nr: not reported; ns: not statistically significant

Table 39 Defect size with International Cartilage Repair Society Score

Author | LOE n | 1reatment | b ration Factor Results p - value
Group
Gudas 22 MF r=0516 | p=20.009
2009 v 4.2 years | Defect Size
25 OAT r=0.053 | p=0.681

OAT: Osteochondral Autologous Transplantation; MF: microfracture; r: Pearson correlation coefficient

AAQS Clinical Practice Guidelines Unit

68

v1.1_033111




Table 40 Age with International Cartilage Repair Society Score

Author | LOE n Treatment Duration Age ICRS score p - value
group Group (mean)
<14 84.4
Gudas OAT (25) | OAT or years '
2009 \ MF (22) ME 4.2 years 12 p >.05
83.8
years

OAT: Osteochondral Autologous Transplantation; MF: microfracture

Table 41 International Cartilage Repair Society grade with duration of symptoms

Duration of
Author | LOE | n Treatment Duration ICRS symptoms p-value Group
Group Grade . Favored
(median)
Gudas OAT (25) | MFor
2009 \% MF (22) OAT 4.2 years | Excellent | 20 months - IGCrI;E(?e_
Gudas OAT (25) | MF or Fair or ' y
2009 \Y MF (22) OAT 4.2 years PoOr 25 months Excellent

OAT: Osteochondral Autologous Transplantation; MF: microfracture
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EXCLUDED PROGNOSTIC STUDIES
Table 42 Excluded prognostic studies

Author Title Reason for Exclusion
Hefti Osteochondritis dissecans: a multicenter study of the Combines the results of skeletally immature patients and skeletally
1999 European Pediatric Orthopedic Society mature patients and the results of multiple treatments

Mitsuoka | Osteochondritis dissecans of the lateral femoral condyle

1999

of the knee joint

Combines the results of skeletally immature patients and skeletally
mature patients/Less than 10 patients per group
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RECOMMENDATION 9
We are unable to recommend for or against repeat MRI for asymptomatic skeletally
mature patients.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

We were unable to find quality evidence to support repeat MRI for asymptomatic
skeletally mature patients with OCD. Therefore, we are unable to recommend for or
against repeat MRI in this patient population.

Supporting Evidence

There is no evidence to address this recommendation.
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RECOMMENDATION 10

We are unable to recommend for or against treating asymptomatic skeletally mature
patients with OCD progression (as identified by X-ray or MRI) like symptomatic
patients.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to

determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

We were unable to find any evidence to support treating asymptomatic skeletally mature
patients with progression of OCD on x-ray and/or MRI as symptomatic skeletally mature
patients. Therefore, we are unable to recommend for or against a treatment in this patient
population.

Supporting Evidence

There is no evidence to address this recommendation.
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RECOMMENDATION 11

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

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

Rationale

Skeletally mature patients 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 osteoarthritis (osteoarthrosis) at an early age. Although
the exact degree of risk is not known, the work group deemed that it was imprudent to
ignore it.

In issuing this consensus recommendation, the work group is issuing a recommendation
consistent with current medical practice. However, the work group also acknowledges the
paucity of evidence on the effectiveness of fixation of unstable OCD lesions, and that
surgery entails risks. These risks include, but are not limited to, bleeding, infection,
damage to nerves and blood vessels, venous thromboembolic events, anesthesia
complications, and surgical failure. Again, however, not performing surgery also carries a
risk, irreversible osteoarthritis/osteoarthrosis. This latter risk is of particular concern since
effective treatments for young patients with severe osteoarthritis (osteoarthrosis) are
limited. It is, therefore, the opinion of the work group that symptomatic patients 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 osteochondritis region) be
given the option of balancing the risks of performing or not performing surgery against
the benefits of performing or not performing it. One potential benefit of surgery is the
prevention or delay of severe osteoarthritis (osteoarthrosis). Another potential benefit is
that these patients will be relieved 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.
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Offering patients surgery requires informed consent. Failure to inform patients
concerning the possible risks of surgical treatment is unethical and precludes them from
surgery. Informed consent should provide patients with enough information about
surgery to make a sound judgment about whether they wish to proceed to surgery given
their individual situation.

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

Supporting Evidence

One Level 1V study® (See Table 46) (n = 15) reported the Tegner activity, Lysholm,
Knee Outcome and Osteoarthritis Symptom and Sport (KOOS) and the SF-12 Mental and
Physical scores of patients treated with arthroscopic reduction and internal fixation
(ARIF). At 48 months, patients treated with ARIF had statistically significantly
improvements from baseline measured by the Lysholm, International Knee
Documentation Committee, Short form-12 (SF-12) Physical, and Knee injury and
Osteoarthritis Outcome (KOOS) scores (See Table 47-Table 51). The authors reported no
statistically significant improvements measured by the Tegner activity and the SF-12
mental outcome scores at 48 months (See Table 51). Twenty percent of patients treated
with arthroscopic internal fixation required secondary surgical procedures (See Table 52).
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SUMMARY OF RESULTS
Table 43 Tegner, Lysholm and IKDC scores - Arthroscopic reduction and internal

fixation
Significant
Study n LOE Outcome Duration | improvement Power
(months) from
baseline
Pascual- Tegner
Garrido 15 v activity 48 @) Low
2009 score
Pascual- Lysholm
Garrido 15 v score 48 () Low
2009
Pascual-
Garrido 15 v IKDC score 48 L Low
2009

LOE: level of evidence; IKDC: International Knee Documentation Committee Score;

Ono statistically significant difference; ® statistically significant difference

Table 44 Knee Injury and Osteoarthritis Outcome Score - Arthroscopic reduction
and internal fixation

Duration Significant
Study n | LOE | Outcome improvement from Power

(months) X

baseline

Pascual- .
Garrido 2009 15 | IV Pain 48 () Low
Pascual-
Garrido 2009 151V Symptoms | 48 [ ) Low
Pascual-
Garrido 2009 15 IV ADL 48 ) Low
Pascual-
Garrido 2009 151V Sport 48 [ ) Low
Pascual-
Garrido 2009 151V QOL 48 ) Low

LOE: level of evidence; Ono statistically significant difference; ® statistically significant

difference

AAQS Clinical Practice Guidelines Unit

75

v1.1_033111




Table 45 SF-12 Mental and Physical scores - Arthroscopic reduction and internal

fixation
Significant
Study n LOE Outcome Duration | improvement Power
(months) from
baseline
Pascual-
Garrido 15 \Y ﬁ/IFe-r}tZa-l 48 o) Low
2009
Pascual-
Garrido 15 \Y PShF-sligz;l 48 ° Low
2009 y

LOE: level of evidence; Ono statistically significant difference; ® statistically significant

difference
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STUDY QUALITY
Table 46 Quality of case series studies

é >
[<5]
= | 2|Es| 8 |5,
3] = 55 = =
g | 22 <) é g
e =Yes o=No x=Not Reported S ol |8 3| € 55
n/a = not applicable c5|S|2E| 8 |83
oE| S |ZE| 2 |23
£2la|z8 8§ |83
8 o| DO c > L n =
S | 2|8 & |ETS
s |2 |EE| § &g
O °S =8| & |8°¢
Author Outcome n Treatment Level of T g =
Evidence <=E <
Pacual- Arthroscopic
Garrido Tegner 15 | reduction, internal LevellV | @ [ ) [ ) ) [ )
2009 fixation
Pacual- Arthroscopic
Garrido Lysholm 15 | reduction, internal LevellV | @ [ ) [ ) ) [ )
2009 fixation
Pacual- Arthroscopic
Garrido IKDC 15| reduction, internal LevellV | @ () () ) [ )
2009 fixation
Pacual- Arthroscopic
Garrido KOQOS - Pain 15| reduction, internal Level IV | @ [ ) [ ) ) [ )
2009 fixation
Pacual- KOOS - Arthroscopic
Garrido Svmptoms 15| reduction, internal Level IV | @ [ ) [ ) ) [ )
2009 ymp fixation
Pacual- Arthroscopic
Garrido KOOS - ADL 15 | reduction, internal Level IV | @ () () ) [ )
2009 fixation
Pacual- Arthroscopic
Garrido KOOS - Sport 15 | reduction, internal LevellV | @ () () ) [ )
2009 fixation
Pacual- Arthroscopic
Garrido KOOS - QOL 15 | reduction, internal Level IV | @ [ ) [ ) o [
2009 fixation
Pacual- Arthroscopic
Garrido SF-12 Mental 15 | reduction, internal LevellV | @ () [ ) () [ )
2009 fixation
Pacual- Arthroscopic
Garrido SF-12 Physical | 15| reduction, internal Level IV | @ [ ) [ ) o [ )
2009 fixation

IKDC: International Knee Documentation Committee Score; International Cartilage Repair Society Score;
KSS: Knee Society Score; VAS: Visual Analog Scale; KOOS: Knee Injury and Osteoarthritis Outcome Score
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STUDY RESULTS
Table 47 Tegner activity scores - Arthroscopic reduction and internal fixation

Author n LOE I(Dnlqjgﬁf[fsr)] Results* p- value
Pascual-
Garrido 15 v pre-op 2

2009
Pascual- p=0430
Garrido 15 v 48 3

2009

*Values presented as mean values
Table 48 Lysholm scores - Arthroscopic reduction and internal fixation

Author n LOE Duration Results* p- value
(months)

Pascual-
Garrido 15 v pre-op 28

2009

p = 0.008

Pascual-
Garrido 15 v 48 42

2009

*Values presented as mean values
Table 49 IKDC scores - Arthroscopic reduction and internal fixation

Author n LOE Duration Results* p- value
(months)

Pascual-
Garrido 15 v pre-op 37

2009

p =0.005

Pascual-
Garrido 15 v 48 53

2009

*Values presented as mean values
Table 50 KOOS scores - Arthroscopic reduction and internal fixation

Author n LOE Duration Outcome | Results* | p- value
(months)

Pascual-

Garrido 15 v pre-op Pain 65 p =0.007

2009
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Author

LOE

Duration
(months)

Outcome

Results*

p- value

Pascual-
Garrido
2009

15

48

Pain

81

p = 0.007

Pascual-
Garrido
2009

15

pre-op

Pascual-
Garrido
2009

15

48

Symptoms

54

80

<0.001

Pascual-
Garrido
2009

15

pre-op

Pascual-
Garrido
2009

15

48

ADL

72

86

<0.001

Pascual-
Garrido
2009

15

pre-op

Pascual-
Garrido
2009

15

48

Sport

29

80

p=0.028

Pascual-
Garrido
2009

15

pre-op

Pascual-
Garrido
2009

15

v

48

QoL

25

53

p=0.134

*Values presented as mean values
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Table 51 SF-12 - Arthroscopic reduction and internal fixation

Duration -
Author n LOE (months) Outcome | Results* | p- value
Pascual-
Garrido 15 v pre-op 53 p=0.134
2009
Mental
Pascual-
Garrido 15 v 48 56 p=0.134
2009
Pascual-
Garrido 15 v pre-op 36
2009 )
Physical p =0.002
Pascual-
Garrido 15 v 48 41
2009

*Values presented as mean values

Table 52 Secondary surgical procedures - Arthroscopic reduction and internal

fixation
Author n LOE Duration Outcome Results p- value
(months)
Secondary
Pascual- . 20%
Garrido2000 | ¥ | WV 48 Surgical (3/15) Nr
Procedures
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EXCLUDED STUDIES
Table 53 Excluded studies

Author Title Reason for Exclusion
Does_o_pergtwe fixation of an Combines the results of skeletally
Magnussen | osteochondritis dissecans loose body result ; .
; X . immature patients and skeletally
2009 in healing and long-term maintenance of .
. mature patients
knee function?
Internal fixation of unstable Cahill Type- Combines the results of skeletally
Gomoll s . .
2007 2C osteochon_drltls dissecans I_esmns of the immature and sk_eletally mature
knee in adolescent patients patients/ No baseline data reported
Comparison of bioabsorbable pins and
Weckstrom nails in the fixation of adult Retrospective case series
2007 osteochondritis dissecans fragments of the P
knee: an outcome of 30 knees
Osteochondral autologous transplantation
Gudas 2006 | Versus mlcrc_)fracture for t_he treatment (_)f Not specific to OCD
articular cartilage defects in the knee joint
in athletes
Kouzelis ngt_)ert screw fixation and reverse guided Combines the results of multiple
drillings, for treatment of types Il and IV . .
2006 s Tx's - confounding results
osteochondritis dissecans
A prospective randomized clinical study of
mosaic osteochondral autologous
Gudas 2005 | transplantation versus microfracture for Less than 80% OCD
the treatment of osteochondral defects in
the knee joint in young athletes
. Arthroscoplc flxatlon' of_ogteochondrlt!s Combines the results of skeletally
Makino dissecans of the knee: clinical, magnetic ; .
N : immature patients and skeletally
2005 resonance imaging, and arthroscopic .
mature patients
follow-up
Bramer Increased external tibial torsion and No baseline data
2004 osteochondritis dissecans of the knee
Arthroscopic versus conservative Combines the results of skeletally
Jurgensen treatment of osteochondritis dissecans of . :
) ; immature patients and skeletally
2002 the knee: value of magnetic resonance .
Lo . mature patients
imaging in therapy planning and follow-up
. Arthroscopic repair of osteochondritis C_:omb Ines the_results of skeletally
Kivisto . . immature patients and skeletally
dissecans of the femoral condyles with . i
2002 Lo mature patients/Retrospective case
metal staple fixation: a report of 28 cases series
Osteochondritis dissecans of the weight-
Jaberi 2002 bearing surface of the medial femoral Retrospective case series
condyle in adults
Navarro The al‘_tf_]l’OS_COpIC treatment of . Less than 10 patients per
osteochondritis dissecans of the knee with . .
2002 . group/Retrospective case series
autologous bone sticks
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Table 53 Excluded studies

Author Title Reason for Exclusion
- Results of arthroscopic excision of the
Aglietti . . .
fragment in the treatment of Retrospective case series
2001 o
osteochondritis dissecans of the knee
Zmerly The treatment of cartilage injuries in (?omb INes the_results of skeletally
immature patients and skeletally
2000 footballers .
mature patients
Osteochondritis dissecans: a multicenter ?%Tnt:tr;?z thaii:eer?tzlgsngfsike?:;ﬁ:Iy
Hefti 1999 study of the European Pediatric P dth | 3;
Orthopedic Society mature patients and the results o
multiple treatments
Combines the results of skeletally
Mitsuoka Osteochondritis dissecans of the lateral immature patients and skeletally
1999 femoral condyle of the knee joint mature patients/Less than 10 patients
per group
Hangody Mosaicplasty for the treatment of .
1998 osteochondritis dissecans of the knee No baseline data reported
. The value of magnetic resonance imaging
Schneider . . . .
as postoperative control after arthroscopic Retrospective case series
1998 o
treatment of osteochondritis dissecans
_—_— Osteochondritis dissecans of the knee:
Aglietti . ; . .
Medium-term results of arthroscopic Retrospective case series
1997
removal of the fragment
Untreated osteochondritis dissecans of the .
. D X Combines the results of skeletally
De Smet femoral condyles: prediction of patient . .
. . . immature patients and skeletally
1997 outcome using radiographic and MR -
findi mature patients/ Less than 10 pts
indings
. Long-term results of Smillie pin fixation
Havulinna P X . .
1995 of osteochondritis dissecans in the femoral Retrospective case series
condyles
Osteochondritis dissecans: A historical Combines the results of skeletally
Cugat 1993 | review and its treatment with cannulated immature patients and skeletally
SCrews mature patients
Johnson Osteochondritis dissecans of the knee: Combines the results of multiple
1990 arthroscopic compression screw fixation treatments
A compression pinning svstem for Combines the results of skeletally
Jakob 1989 pression p gsy immature patients and skeletally
osteochondritis dissecans of the knee - .
mature patients/Less than 10 patients
. Arthroscopic surgical management of . .
Ewing 1988 osteochondritis dissecans of the knee Retrospective case series
Schwarz The results of operative treatment of No baseline data
1988 osteochondritis dissecans of the patella
Desai 1987 Osteochondritis dissecans of the patella Less than 10 patients per group
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Table 53 Excluded studies

Reason for Exclusion

Surgical technique not relevant

Combines the results of skeletally
immature patients and skeletally
mature patients

Less than 10 patients per group

Retrospective case series/Combines
the results of skeletally immature
patients and skeletally mature
patients

Combines the results of skeletally
immature patients and skeletally
mature patients

Combines the results of skeletally
immature patients and skeletally
mature patients

Retrospective case series/Combines
the results of skeletally immature
patients and skeletally mature
patients

Less than 10 patients per Tx group

Author Title
Arthroscopy update #1. Treatment of
Denoncourt A~
osteochondrosis dissecans of the knee by
1986 )
arthroscopic curettage, follow-up study
Hughston Osteochondritis dissecans of the femoral
1984 condyles
Guhl 1982 Arthroscopic treatment of osteochondritis
dissecans
Gillespie Bone peg fixation in the treatment of
1979 osteochondritis dissecans of the knee joint
Lindholm Treatment of juvenile osteochondritis
1979 dissecans in the knee
Lindholm Osteochondritis dissecans of the knee. A
1974 clinical study
L Osteochondritis dissecans and anomalous
anger e )
centres of ossification: a review of 80
1971 . . .
lesions in 61 patients
Aichroth Osteochondritis dissecans of the knee. A
1971 clinical survey
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PROGNOSTIC EVIDENCE

Two Level IV studies®* ", (n = 59) reported the results of skeletally mature patients with
OCD lesions treated by internal fixation or allograft and any associations between the
patient’s age, lesion severity and size with final clinical outcome results. One study */
included only male patients that were actively involved in the military. These patients had
either stable (Guhl: I and 1) or unstable (Guhl: 111 and 1) OCD lesions and were treated
with either bioabsorbable pins or nails. The second study *® enrolled patients with
unstable OCD lesions and compared the results of patients treated with fixation with
plates and screws to patients treated with allograft. One study *” reported a statistically
significant positive association between the lesion size and the appearance of sclerosis
(See Table 55). Both studies reported no other statistically significant associations
between the remaining factors analyzed with the final outcomes (See Table 55).
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PROGNOSTIC STUDY QUALITY
Table 54 Prognostic study quality

Author Pé:(r::JiZIO Weglggt;om
2009

Level of Evidence v v
N 31 28

_ | age, defect lesion sige and

Prognostic Factor(s): size severlty,_
fragment size
Quiality Questions:

Prospective o) o
At Least 10 Patients per Important Variable () )
At Least 10 Events n/a n/a
All Important Variables Screened for Model @) @)
Interactions Tested [ ) @)
Collinearity Absent @) @)
Primary Analysis (not subgroup or post hoc) @) )
Statistically Significant Fit ) )
Acrticle and Abstract Agree () )
Results Reported for All Studied Variables () )
Blinded Data Analysts n/a n/a

® = Yes O =No N/a = Not applicable
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Table 55 Prognostic study results

Author LOE n Outcome (Dnl:é?]ttir?sr; Age p - value Is_iezséon p - value IS_S\S/L(:?ty p-value
gf'rcr:‘ da; ooe |V 31 'S-g’(fri?'m 48 r=00 |p=0882 |r=-007 |p=059 |- i
Kujala score - - nr p=098 |nr p=0.3
Weckstrom 2007 | 1V og | Pain (VAS)? |43 - - nr p=035 |nr p=0.2
Sclerosis - - r=0.63 nr - -

! Lysholm score and Kujala score: range: 0-100; Pain (VAS): range 0-10; r: Pearson correlation coefficient; - Study did not analyze

prognostic factor; nr: not reported
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EXCLUDED PROGNOSTIC STUDIES
Table 56 Excluded prognostic studies

Author Title Reason for Exclusion
Treatment of osteochondritis dissecans of the
Steinhagen |femoral condyle with autologous bone grafts . .
. not best available evidence
2009 and matrix-supported autologous
chondrocytes
The 5.5-year results of MegaOATS-- .
Braun ) Prognostic results are not relevant to
autologous transfer of the posterior femoral
2008 , . OCD
condyle: a case-series study
Ossendorf Autologous chondrocyte implantation for the
treatment of large full-thickness cartilage Less than 80% with OCD
2007 .
lesions of the knee
. Herbert screw fixation and reverse guided - I
Kouzelis drillings, for treatment of types Il and IV nsufficient quantlta_ttlve data for
2006 L prognostics
osteochondritis dissecans
Combines the results of skeletally
. Collagen-covered autologous chondrocyte ; .
Krishnan |. . R immature patients and skeletally
implantation for osteochondritis dissecans of -
2006 ) mature patients/ Less than 10 skeletally
the knee: two- to seven-year results .
mature patients
The treatment of osteochondral lesions using
Sharpe a combination of autologous chondrocyte not best available evidence
2005 implantation and autograft: three-year
follow-up
Wright | Osteochondritis dissecans of the knee: long- Insufficient quantitative data for
2004 term results of excision of the fragment prognostics
Peterson Treatment Of_ osteochondritis dissecans of the Insufficient quantitative data for
2003 knee W|t_h autologous chondrocyte prognostics
transplantation: results at two to ten years
Jaberi Osteo_chondrltls dissecans Of. the weight- Insufficient quantitative data for
bearing surface of the medial femoral :
2002 . prognostics
condyle in adults
. Arthroscopic repair of osteochondritis Combines the results of skeletally
Kivisto . . - .
dissecans of the femoral condyles with metal|  immature patients and skeletally
2002 S .
staple fixation: a report of 28 cases mature patients
Adlietti Results of arthroscopic excision of the
g fragment in the treatment of osteochondritis not best available evidence
2001 .
dissecans of the knee
Hefti Osteochondritis dissecans: a multicenter Combines the results of skeletally
1999 study of the European Pediatric Orthopedic immature patients and skeletally

Society

mature patients
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Author

Title

Reason for Exclusion

Mitsuoka Osteochondritis dissecans of the lateral

1999

femoral condyle of the knee joint

Combines the results of skeletally
immature patients and skeletally
mature patients/Less than 10 patients
per group

1997

the fragment

Anderson Osteochondritis dissecans of the fc_emoral
condyles. Long-term results of excision of

Insufficient quantitative data for
prognostics

1995

condyles

. Long-term results of Smillie pin fixation of
Havulinna L ;
osteochondritis dissecans in the femoral

Not best available evidence

Antegrade curettement, bone grafting and
Anderson | . o -
pinning of osteochondritis dissecans in the

not best available evidence

1990 skeletally mature knee
Ewing Arthroscopic surgical management of - .
1988 osteochondritis dissecans of the knee Insufficient data for prognostic factors
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RECOMMENDATION 12
We are unable to recommend for or against a specific cartilage repair technique in
symptomatic skeletally mature patients with an unsalvageable OCD lesions.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

There are many different cartilage repair techniques including autologous chondrocyte
implantation, osteochondral transplantation using allograft or autograft, and marrow
stimulation techniques such as abrasion arthroplasty and microfracture. There were four
Level IV studies that addressed cartilage repair techniques for an unsalvageable OCD
lesion. Since each of these Level IV articles utilized different techniques, different
outcome measures and differing lengths of follow-up, the work group deemed that the
evidence for any specific technique was inconclusive.

Supporting Evidence

AAOS conducted a systematic review for the following cartilage repair techniques:
abrasion arthroplasty, autologous chondrocyte implantation (ACI), osteochondral
allograft and autograft, chondroplasty, microfracture, moscicplasty and osteochondral
autograft transplantation (OAT).

The term chondroplasty was included to keep the search inclusive and possibly include
those articles that had a mixed patient population including those receiving chondroplasty
(which is not a cartilage repair procedure) as well as those noted in the study as discretely
receiving true cartilage repair procedures.

We included four Level IV studies***® (n = 118) to address this recommendation

(See Table 57 and Table 63). One study™® reported the results of patients treated with
allografts. One study® reported the results of patients treated with autologous
chondrocyte implantation (ACI) and autografts. The procedure reported by this study has
not been approved for use in the United States as of April 2010. Two studies** *° reported
the results of patients treated with autologous chondrocyte implantation (ACI).

Patients treated with allografts had statistically significant improvements at 48 months in
the Tegner activity, Lysholm, IKDC, KOOS — pain and sport scores (See Table 59 -Table
60 and Table 64Table 69). No statistically significant improvements were reported for
KOOS-symptoms, KOOS — activities of daily living, quality of life scores and for both
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components of the SF-12 (Mental and Physical) Six percent of patients treated with
allografts required secondary surgical procedures.

Two Level IV studies** *® (n = 81), reported Lysholm scores, Cincinnati Knee scores, and
Modified Cincinnati Knee scores of patients treated with autologous chondrocyte
implantation (ACI). One study reported that at 24 months, patients had statistically
significant improvements from baseline for all three outcome measures but the
improvements at 66 months were not statistically significant (See Table 61 -
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Table 62 and Table 70 -Table 74). The second study did not report the results of any
statistical tests for any of the outcomes measures for patients treated with ACI.

One Level IV study™® reported statistically significant improvements in International
Knee Documentation Committee scores at 36 months and reported no statistically
significant improvements in Lysholm scores at 36 months (See Table 75 and Table 76).
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Table 57 Treatments from included studies - Recommendation 12

Number of
Author Treatment Type studies
Pascual-Garrido 2009 Allograft 1
. Autologous Chondrocyte
Steinhagen 2009, Implantation and Autograft 1
Ossendorf 2007, Autologous Chondrocyte 9
Peterson 2003 Implantation
SUMMARY OF RESULTS
Table 58 Tegner, Lysholm and IKDC scores - Allograft
Significant
Study n LOE Outcome Duration | improvement Power
(months) from
baseline
Pascual- Tegner
Garrido 16 v activity 48 ) Low
2009 score
Pascual- Lvsholm
Garrido | 16 | IV L e 48 ° Low
2009
Pascual-
Garrido 16 v IKDC score 48 [ ) Low
2009

LOE: level of evidence; IKDC: International Knee Documentation Committee Score;

Ono statistically significant difference; ® statistically significant difference

Table 59 Knee Injury and Osteoarthritis Outcome Score - Allograft

Duration Significant
Study n | LOE | Outcome improvement from Power

(months) X

baseline

Pascual- . .
Garrido 2009 16 | IV Pain 48 () High
Pascual-
Garrido 2009 16 | IV Symptoms | 48 @) Low
Pascual-
Garrido 2009 16 | IV ADL 48 @) Low
Pascual- .
Garrido 2009 16 | IV Sport 48 () High
Pascual-
Garrido 2009 16 | IV QOL 48 @) Low

LOE: level of evidence; Ono statistically significant difference; ® statistically significant

difference
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Table 60 SF-12 Mental and Physical scores - Allograft

Significant
Study n LOE Outcome Duration | improvement Power
(months) from
baseline
Pascual-
Garrido 16 \Y ﬁ/llie_r%tza{l 48 o) Low
2009
Pascual-
Garrido 16 \Y PShF_sliga:ll 48 o) Low
2009 y

LOE: level of evidence; Ono statistically significant difference; ® statistically significant

difference

Table 61 Autologous chondrocyte implantation, Lysholm - Recommendation 12

Significant
Study n LOE Outcome Duration Improvement Power
(months) from
baseline
Peterson Modified .
2003 58 v Lysholm score* 24 i High
Ossendorf 2 avg 36
2007 23 v Lysholm (range 24-65) nr Moderate
Peterson Modified avg 66 .
2003 58 v Lysholm score (range 24-120) © High

I Range 0-90 points; low score, patients have more symptoms and instability performing activities
of daily living; Range 0-100 points; low score, patients have more symptoms and instability

performing activities of daily living; O: No statistically significant difference; ®: Statistically
significant difference; LOE: level of evidence; nr: not reported
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Table 62 Autologous chondrocyte implantation, Cincinnati Knee Score -
Recommendation 12

Duration Significant
Study n LOE Outcome improvement Power
(months) ;
from baseline
Ossendorf Cincinnati Knee 36
2007 23 v Score (24-65) nr Moderate
Peterson Modified Cincinnati .
2003 58 v knee score 24 i High
Ossendorf 23 v Modified Cincinnati 36 nr Moderate
2007 knee score
Peterson Modified Cincinnati .
2003 58 v knee score 66 © High
o No statistically significant difference; e statistically significant difference; LOE: level of
evidence; nr: not reported
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STUDY QUALITY
Table 63 Quality of case series studies - Recommendation 12

e =Yes o =No x = Not Reported
n/a = not applicable

Author

Outcome

Treatment

Level of
Evidence

Consecutive enrollment

of patients

Follow Up - 80% or more

All patients evaluated using

same outcome measures

All patients receive same treatment

All pateints have approximately
equal follow-up times

Pacual-
Garrido
2009

Tegner

16

Allograft

Level IV

Pacual-
Garrido
2009

Lysholm

16

Allograft

Level IV

Pacual-
Garrido
2009

IKDC

16

Allograft

v

Pacual-
Garrido
2009

KOOS - Pain

16

Allograft

Level IV

Pacual-
Garrido
2009

KOOS -
Symptoms

16

Allograft

Level IV

Pacual-
Garrido
2009

KOOS - ADL

16

Allograft

Level IV

Pacual-
Garrido
2009

KOQS - Sport

16

Allograft

Level IV

Pacual-
Garrido
2009

KOOS - QOL

16

Allograft

Level IV

Pacual-
Garrido
2009

SF-12 Mental

16

Allograft

Level IV

Pacual-
Garrido
2009

SF-12 Physical

16

Allograft

Level IV

Steinhagen
2009

Lysholm Score

16

Bone graft with ACI

Level IV
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Table 63 Quality of case series studies - Recommendation 12

5 |>
[«5)
s | 2|35 & |Esg
E | Z|g3| = |5E
e =Yes o0 =No x=Not Reported S, O 2 S = S5
n/a = not applicable % c § = E & |25
22| S |ZE| 2 |23
Z2al 1238 D T =
= Q 2} 8 9 L o
20| D|<cS 3 L n =
b © O 2=
n = =2 o 2 = g
c [©) 5] c D
o = | a €& S ST
O °c|l=8| & |8°
Level of L =
Author Outcome n Treatment . Q| =
Evidence = | <
<
Ste'zrg)%%ge” IKDC 21| BonegraftwithACI | LevellV | @ | @ | @ | © | ®
Steinhagen Global .
2009 assessment 21 | Bone graft with ACI | Level IV | @ () [ ) ) [ )
Ossendorf
2007 Lysholm Score | 23 ACI LevellV | @ [ ) [ ) ) [ )
Ossendorf | cpsscore | 23 ACI levelV | @ |[@ | @ | © | ®
2007
Os;grggorf Cincinnati Score | 23 ACI LevellV | @ () () [ ) [ )
Ossendorf Modified
2007 Cincinnati Score 23 ACI Level IV | @ i i i i
Pe;ggs; n Lysholm Score | 58 ACI Level IV | @ () [ ) ) [ )
Peztggs;n Cincinnati Rating | 58 ACI LevellV | @ [ ) [ ) ) [ )
Peterson Tegner —
2003 Wallgren Score 58 ACI LevellV | @ [ ) [ ) ) [ )
Peterson Brittberg —
2003 Peterson Score | 58 ACI Level IV ] ]  J [ ) ]
(VAS)
Peterson Patient
2003 assessment of 58 ACI Level IV | @ () [ ) [ ) [ )

treatment results

IKDC: International Knee Documentation Committee Score; International Cartilage Repair Society Score;
KSS: Knee Society Score; VAS: Visual Analog Scale; KOOS: Knee Injury and Osteoarthritis Outcome Score
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STUDY RESULTS
Table 64 Tegner activity score - Allograft

Duration -
Author n LOE (months) Results p- value
Pascual-
Garrido 16 v pre-op 0
2009 =
Pascual- <0.001
Garrido 16 v 48 6
2009
*Values presented as mean values
Table 65 Lysholm score - Allograft
Author n LOE Duration Results* | p- value
(months)
Pascual-
Garrido 16 v pre-op 25
2009
p=0.015
Pascual-
Garrido 16 v 48 37
2009

*Values presented as mean values

Table 66 International Knee Documentation Committee Score - Allograft

Author n LOE Duration Results* | p- value
(months)

Pascual-

Garrido 16 v pre-op 31 p =0.004
2009

Pascual-

Garrido 16 v 48 45 p =0.004
2009

*Values presented as mean values
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Table 67 Knee Injury and Osteoarthritis Outcome score - Allograft

Author

LOE

Duration
(months)

Outcome

Results*

p- value

Pascual-
Garrido
2009

16

pre-op

Pascual-
Garrido
2009

16

48

Pain

52

74

p = 0.002

Pascual-
Garrido
2009

16

pre-op

Pascual-
Garrido
2009

16

48

Symptoms

59

67

p=0.270

Pascual-
Garrido
2009

16

pre-op

Pascual-
Garrido
2009

16

48

ADL

57

67

p = 0.200

Pascual-
Garrido
2009

16

pre-op

Pascual-
Garrido
2009

16

48

Sport

32

46

p =0.037

Pascual-
Garrido
2009

16

pre-op

QOL

29

p=0.062

Pascual-
Garrido
2009

16

v

48

QoL

39

p =0.062

*Values presented as mean values
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Table 68 Short-form 12 Mental and Physical scores - Allograft

Duration -
Author n LOE (months) Outcome | Results p-value
Pascual-
Garrido 16 v pre-op 49
2009
Mental p = 0.407
Pascual-
Garrido 16 v 48 57
2009
Pascual-
Garrido 16 v pre-op 41
2009 )
Physical p =0.087
Pascual-
Garrido 16 v 48 43
2009
*Values presented as mean values
Table 69 Secondary surgical procedures - Allograft
Author n LOE Duration Outcome Results | p- value
(months)
Pascgal— Secon_dary 6.3%
Garrido 16 v 48 Surgical (1/16) nr
2009 Procedures
Table 70 Lysholm score - autologous chondrocyte implantation
Study n LOE Outcome Duration Mean (SD) | p - value Power
Ossendorf 1 3
2007 23 v Lysholm score pre-op 34 (SD 3.1) nr Moderate
Osggggorf 23 | v | Lysholm score* 36 74(SD347° | nr | Moderate
Peterson Modified .
2003 58 v Lysholm score? pre-op 44.3 (nr) ns High
Peterson Modified .
2003 58 v Lysholm score? 24 89.3 (nr) p<0.001 High
Peterson Modified .
2003 58 v Lysholm score? 66 92.4 (nr) ns High

' Range 0-100 points; low score, patients have more symptoms and instability performing
activities of daily living; >Range 0-90 points; low score, patients have more symptoms and
instability performing activities of daily living; ® Standard deviation calculated from the range;
LOE: level of evidence; nr: not reported; ns: not statistically significant
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Table 71 Cincinnati Knee Score - autologous chondrocyte implantation

Duration
Study n | LOE | Outcome (months) Mean (SD) p-value Power
Ossendorf Cincinnati
2007 23| IV Knee Score pre-op 26 (SD 2.8) nr Moderate
Ossendorf Cincinnati
2008 23| IV Knee Score’ 36 77 (SD 3.9) nr Moderate
Ossendorf Modified
23| IV Cincinnati pre-op 3.27(SD 1.2) nr Moderate
2007 2
knee score
Modified
Peztggs;n 58 | IV Cincinnati pre-op 2 (nr) nr High
knee score?
Peterson Modified
58 | IV Cincinnati 24 8.9 (nr) p<0.001 High
2003 2
knee score
Ossendorf Modified
23| IV Cincinnati 36 6.64 (SD 1.4) nr Moderate
2007 2
knee score
Peterson Modified
58| IV Cincinnati 66 9.8 (nr) ns High
2003 2
knee score

' Range 0 — 100; lower scores indicate worse treatment results; 2 Range 0 — 10; lower scores
indicate worse treatment results; LOE: level of evidence; SD: Standard deviation (calculated from
range); nr: not reported; ns: not statistically significant.

Table 72 Tegner-Wallgren Score - autologous chondrocyte

implantation
Study n | LOE | Duration I\(/Iseg)n p - value | Power
"oos. |58 | IV | preop | 63(m) ns High
Peen 88| v 24 83(n) | p<0.001 | High
Peztggsgn 58| IV 66 102 (nr) s High

LOE: level of evidence; SD; standard deviation; nr: not reported; ns: not statistically significant

AAOS Clinical Practice Guidelines Unit 100 v1.1 033111



Table 73 Brittberg-Peterson functional score (VAS) - autologous chondrocyte

implantation
Study n | LOE I(Dnl:gﬁf[iﬁsr)] I\(/Iseg)n p-value | Power
P?SBZ" Tlss | v pre-op 80.2 (nr) nr High
Peen | ss | v 24 31.2 () | p<0.001 | High
Peztgg?” 58 | IV 66 267 | ns High

Brittberg-Peterson functional score (VAS): range 0 — 100; lower scores indicates lower levels of
function; VAS: Visual Analog Scale; LOE: level of evidence; SD; standard deviation; nr: not
reported; ns: not statistically significant

Table 74 Patient's assessment of results - autologous chondrocyte implantation

Duration Results
Study n LOE Outcome (months) (%) p-value
Peterson | gg | v Improved 54 (93%) nr
2003 24
Peterson 0
2003 58 v Same or Worse 4 (7%) nr

LOE: level of evidence; nr: not reported

Table 75 Lysholm score - autologous chondrocyte implantation with autograft

Duration .
Study n LOE (months) Median p-value
Steinhagen
2009 21 v pre-op nr nr
Steinhagen _
2009 21 v 36 90.14 p=0.11

Lysholm score: range 0-100 points; low score, patients have higher levels of symptoms and
instability performing activities of daily living; LOE: level of evidence; nr: not reported

AAQS Clinical Practice Guidelines Unit

101

v1.1_033111



Table 76 International Knee Documentation Committee Score - autologous
chondrocyte implantation with autograft

Duration
Study n LOE (month) Mean (SD) | p-value | Power
37.9
re-o nr Moderate
Steinhagen pre-op (SD 13.56)
2009 21 v 70.29
36 (SD 14.04) p<0.001 | Moderate

! Range 0-100; higher scores represent higher levels of function and lower levels of symptoms;
LOE: level of evidence; SD: standard deviation; nr: not reported
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EXCLUDED STUDIES

Author Title

Reason for Exclusion

Fixation with autogenous osteochondral
grafts for the treatment of osteochondritis
dissecans (stages Ill and V)

Fonseca
2009

Retrospective case series

The 5.5-year results of MegaOATS--
Braun 2008 | autologous transfer of the posterior femoral
condyle: a case-series study

<80% OCD

Fresh osteochondral allografting in the

Emzrggr?son treatment of osteochondritis dissecans of Not best available evidence
the femoral condyle
L Fl_xatlon of ur_lstable osteochondrltls Combines the results of skeletally
Miniaci dissecans lesions of the knee using . .
; immature patients and skeletally
2007 arthroscopic autogenous osteochondral .
. ; mature patients
grafting (mosaicplasty)
Results_qf ar_throscoplc f_|xat|on of Combines the results of skeletally
. osteochondritis dissecans lesion of the knee ; .
Miura 2007 - Lo immature patients and skeletally
with cylindrical autogenous osteochondral .
olugs mature patients
Osteochondral autologous transplantation
Gudas 2006 versus mlcrqfracture for t_he treatment (_)f not specific to OCD
articular cartilage defects in the knee joint
in athletes
. Collagen-covered autologous chondrocyte | Combines the results of skeletally
Krishnan ) . A, ; ,
2006 implantation for osteochondritis dissecans immature patients and skeletally

of the knee: two- to seven-year results

mature patients

A prospective randomized clinical study of
mosaic osteochondral autologous
Gudas 2005 | transplantation versus microfracture for the
treatment of osteochondral defects in the
knee joint in young athletes

Less than 80% OCD

The treatment of osteochondral lesions
using a combination of autologous

Sharpe 2005 chondrocyte implantation and autograft: Retrospective case series
three-year follow-up
Bramer Increased external tibial torsion and No baseline data
2004 osteochondritis dissecans of the knee

Autologous osteochondral transplantation
using the diamond bone-cutting system
Laprell 2001 (DBCS): 6-12 years' follow-up of 35
patients with osteochondral defects at the
knee joint

Less than 80% with
OCD/Retrospective case series

The treatment of cartilage injuries in

Combines the results of skeletally

Zmerly 2000 footballers immature patients qnd skeletally
mature patients
Outerbridge Osteochondral defects in the knee. A Retrospective case series
2000 treatment using lateral patella autografts P
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Author

Title

Reason for Exclusion

Peterson
2000

Two- to 9-year outcome after autologous
chondrocyte transplantation of the knee

Patients reported in a more recent
publication

Madsen
2000

Long-term results of periosteal
transplantation in osteochondritis dissecans
of the knee

Retrospective case series

Hefti 1999

Osteochondritis dissecans: a multicenter
study of the European Pediatric Orthopedic
Society

Combines the results of skeletally

immature patients and skeletally

mature patients and the results of
multiple treatments

Mitsuoka
1999

Osteochondritis dissecans of the lateral
femoral condyle of the knee joint

Combines the results of skeletally
immature patients and skeletally
mature patients/Less than 10
patients per group

Fabbriciani
1998

Osteochondral autografts in the treatment of
osteochondritis dissecans of the knee

Retrospective case series

Nicholson
1998

Role of carbon fibre implants in
osteochondral defects of the knee

Not relevant - not OCD

Marcacci
1998

Autologous grafts for knee osteochondral
defect reconstruction in adults

Retrospective case series

Angermann
1998

Osteochondritis dissecans of the femoral
condyle treated with periosteal
transplantation. Poor outcome in 14 patients
followed for 6-9 years

Retrospective case series

De 1997

Untreated osteochondritis dissecans of the
femoral condyles: prediction of patient
outcome using radiographic and MR
findings

Combines the results of skeletally
immature patients and skeletally
mature patients/ Less than 10 pts

Garrett 1994

Fresh osteochondral allografts for treatment
of articular defects in osteochondritis
dissecans of the lateral femoral condyle in
adults

Retrospective case series

Ewing 1988

Arthroscopic surgical management of
osteochondritis dissecans of the knee

Retrospective case series

Schwarz
1988

The results of operative treatment of
osteochondritis dissecans of the patella

No baseline data

Desai 1987

Osteochondritis dissecans of the patella

Less than 10 patients per group

Denoncourt
1986

Arthroscopy update #1. Treatment of
osteochondrosis dissecans of the knee by
arthroscopic curettage, follow-up study

Surgical technique not relevant

Hughston
1984

Osteochondritis dissecans of the femoral
condyles

Combines the results of skeletally
immature patients and skeletally
mature patients

Guhl 1982

Arthroscopic treatment of osteochondritis
dissecans

Less than 10 patients per group

AAQS Clinical Practice Guidelines Unit

104

v1.1_033111




Author

Title

Reason for Exclusion

Combines the results of skeletally

Lindholm Treatment of juvenile osteochondritis ; .
. . immature patients and skeletally
1979 dissecans in the knee .
mature patients
Lindholm Osteochondritis dissecans of the knee. A C_:omblnes the_results of skeletally
L immature patients and skeletally
1974 clinical study .
mature patients
e Retrospective case series/Combines
Osteochondritis dissecans and anomalous the results of skeletally immature
Langer 1971 centres of ossification: a review of 80 . Y
lesions in 61 patients patients and skeletally mature
patients
Aichroth Osteochondrltl_s qllssecans of the knee. A Less than 10 patients per Tx group
1971 clinical survey
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RECOMMENDATION 13

In the absence of reliable evidence, it is the opinion of the work group that patients who
remain symptomatic after treatment for OCD have a history and physical examination, x-
rays and/or MRI to assess healing.

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

Rationale

We suspect that patients with OCD have risk of developing severe osteoarthritis
(osteoarthrosis) at a young age. The treatment options for these young patients with
osteoarthritis (osteoarthrosis) are limited and therefore, their quality of life is significantly
impacted. Based on this premise, the work group issued a consensus recommendation
despite the lack of evidence to support or refute the use of ongoing evaluation in patients
with a diagnosis of OCD.

In patients with OCD that remain symptomatic despite previous treatment, ongoing
evaluation with a goal to preserve the patient’s knee function and native cartilage is a
priority. The evaluation is based upon the patient’s symptoms, signs, and imaging to
detect possible deterioration. Recognition and intervention allowing treatment of lesions
at early stages may improve outcomes and prevent sequelae (e.g. severe osteoarthritis
(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 imaging studies. We believe that the practice
of ongoing history, physical, and imaging studies is consistent with the current practice of
most orthopaedic surgeons.

Supporting Evidence

There is no evidence to address this recommendation.
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RECOMMENDATION 14
We are unable to recommend for or against physical therapy for patients with OCD
treated non-operatively.

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

Some skeletally immature patients with OCD of the knee and intact articular cartilage
have the potential to heal non-operatively. A systematic review of the literature did not
identify any studies that addressed specific physical therapy protocols for patients with
OCD treated non-operatively. 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 effusion and altered movement patterns are reported in the medical
literature for patients with other conditions such as osteoarthritis (osteoarthrosis) (Please
see AAOS Clinical Guideline on the Treatment of Osteoarthritis of the Knee®).

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

Supporting Evidence

There is no evidence to address this recommendation.
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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 option of post-operative physical
therapy.

Strength of Recommendation: Consensus

Description: The supporting evidence is lacking and requires the work group to make a recommendation
based on expert opinion by considering the known potential harm and benefits associated with the treatment.
A Consensus recommendation means that expert opinion supports the guideline recommendation even
though there is no available empirical evidence that meets the inclusion criteria of the guideline’s systematic
review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

Rationale

Patients who receive surgical interventions for OCD of the knee may experience
impairments such as loss of motion, strength deficits, altered movement patterns, and
post-operative 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 recommendation, 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 that their patients received post-operative physical therapy.*? 44
>1.52,%6.57 ayaluated the effects of that therapy), or whether supervised therapy and
unsupervised therapy yield different outcomes. Accordingly, it is not possible to
determine whether patients should be offered supervised or unsupervised 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 information to allow them to choose between supervised and
unsupervised therapy, given their own, unigue circumstances.

Supporting Evidence

There is no evidence to address this recommendation.
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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
(osteoarthrosis).

Strength of Recommendation: Inconclusive

Description: Evidence from a single low quality study or conflicting findings that do not allow a
recommendation for or against the intervention. An Inconclusive recommendation means that there is a lack
of compelling evidence resulting in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to

determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Rationale

AAQS conducted a systematic review and found no evidence to support or refute this
recommendation. Therefore, 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 (osteoarthrosis).

Supporting Evidence

There is no evidence to address this recommendation.
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FUTURE RESEARCH

Although osteochondritis dissecans (OCD) was identified over a century ago, the natural
history of OCD of the knee remains unclear and appropriate treatment is largely
unknown. There is a paucity of high quality diagnostic, prognostic, and therapeutic
studies that reported data separately for adults and children. In fact, only 16 studies of
OCD were of sufficient quality to be included in this clinical practice guideline.

Some specific trials that would meaningfully assist in the development of future
guidelines follow:

1. Inter- and intra-observer reliability studies should be conducted on critical observations
used in diagnosing and characterizing OCD lesions. These critical observations include
the radiographic (x-ray and MRI) and arthroscopic assessment of OCD lesion size,
location, and stability. These reliability studies are essential to ensure that the reference
standards are reproducible before their predictive value is assessed.

2. Prospective cohort studies of knee OCD lesions treated non-operatively should be
conducted to identify the independent predictors of success of non-operative management
of an OCD lesion. These independent predictors may be historical information (e.g., age,
mechanical symptoms), physical examination findings (e.g., effusion, point tenderness),
or radiographic features (e.g., 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-operative treatment strategies and physical therapy interventions for
patients with OCD of the knee. Important variables such as the efficacy of
immobilization, optimal periods of restricted weight bearing, and the utility of specific
physical therapy interventions need to be investigated in skeletally immature patients
with stable lesions. For example, patients with stable lesions that are predicted to heal,
therapy and exercise modalities specific physical therapy interventions could be
compared to determine their impact on the healing process. These trials would also
identify patient characteristics that predict healing potential or failure of healing during
the course of these specific non-operative 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 non-operative treatment may be studied utilizing a randomized study
design comparing anterograde to retrograde drilling. Alternatively, patients with unstable
lesions may be studied utilizing a randomized study design comparing fixation with mini-
fragment screws to fixation with variable pitch screws to fixation with bioabsorbable
pins. Finally, patients with OCD lesions that are not salvageable may be randomized to
fresh osteochondral allograft or autologous chondrocyte implantation.

5. Randomized controlled trials should be conducted to determine the optimal post-
operative management of patients with OCD of the knee. These investigations need to
include management of drilling procedures, fixation procedures and cartilage restoration
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procedures, with a focus on length of immobilization, length of restricted weight bearing,
timing of onset of rehabilitation and the efficacy of specific targeted physical therapy
interventions.

6. The available classification systems should be reviewed, compare, evaluated and
validated according to the most important criteria for the diagnosis of Osteochondritis
Dissecans. Identifying a reliable classification system could help standardize diagnoses,
corresponding treatment and the true incidence and prevalence of this disease in children
and adults.

Since OCD is a rare condition, many of these trials will need to be designed and
conducted as multicenter studies. Multicenter studies allow for faster enrollment of an
adequate sample size. In addition, a multicenter design may improve external validity.
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APPENDIX 11
AAQOS BODIES THAT APPROVED THIS CLINICAL PRACTICE GUIDELINE

Guidelines and Technology Oversight Committee

The AAQOS Guidelines and Technology Oversight Committee (GTOC) consists of sixteen
AAOS members. The overall purpose of this Committee is to oversee the development of
the clinical practice guidelines, performance measures, health technology assessments
and utilization guidelines.

Evidence Based Practice Committee

The AAQOS Evidence Based Practice Committee (EBPC) consists of ten AAOS members.
This Committee provides review, planning and oversight for all activities related to
quality improvement in orthopaedic practice, including, but not limited to evidence-based
guidelines, performance measures, and outcomes.

Council on Research, Quality Assessment, and Technology

To enhance the mission of the AAOS, the Council on Research, Quality Assessment, and
Technology promotes the most ethically and scientifically sound basic, clinical, and
translational research possible to ensure the future care for patients with musculoskeletal
disorders. The Council also serves as the primary resource to educate its members, the
public, and public policy makers regarding evidenced-based medical practice,
orthopaedic devices and biologics, regulatory pathways and standards development,
patient safety, occupational health, technology assessment, and other related areas of
importance.

The Council is comprised of the chairs of the AAOS Biological Implants, Biomedical
Engineering, Evidence Based Practice, Guidelines and Technology Oversight,
Occupational Health and Workers’” Compensation, Patient Safety, Research
Development, and US Bone and Joint Decade committees. Also on the Council are the
AAQOS second vice-president, representatives of the Diversity Advisory Board, the
Women's Health Issues Advisory Board, the Board of Specialty Societies (BOS), the
Board of Councilors (BOC), the Communications Cabinet, the Orthopaedic Research
Society (ORS), the Orthopedic Research and Education Foundation (OREF), and three
members at large.

Board of Directors
The 17 member AAOS Board of Directors manages the affairs of the AAOS, sets policy,
and determines and continually reassesses the Strategic Plan.
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APPENDIX |11
STUDY ATTRITION FLOWCHART

1188 citations identified
by literature search

27 citations identified
< from bibliographies and
work group

A 4

1215 abstracts screened
for inclusion

934 abstracts excluded

A 4

A

281 articles recalled for
full text review

265 articles excluded

\ 4

\ 4
16 articles included
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APPENDIX IV
LITERATURE SEARCHES

Search Strateqy for PubMed

("Osteochondritis Dissecans”[mh] OR (osteochondr*[tiab] AND (dissecans[tiab] OR
defect[tiab] OR lesion*[tiab]))) AND ("Knee Joint"[mh] OR "Knee"[Mesh] OR
"Osteoarthritis, Knee"[mh] OR knee[tiab] OR knees[tiab] OR "Menisci, Tibial"[mh] OR
menisc*[tiab] OR Femur[mh] OR femur[tiab] OR femoral[tiab] OR Tibia[mh] OR
tibia*[tiab] OR Patella[mh] OR patella*[tiab])

Limiters applied to search:

English[lang] NOT ((animal[mh] NOT human[mh]) OR cadaver[mh] OR "in vitro"[pt]
OR comment[pt] OR editorial[pt] OR letter[pt] OR addresses[pt] OR news[pt] OR
"newspaper article”[pt] OR “historical article”[pt] OR “case report™[title])

Sorted by study type:

#1 Systematic Reviews:
(Medline[tw] OR systematic review[tiab] OR meta-analysis[pt])

#2Clinical Trials:
(("Clinical Trial"[pt] OR (clinical[tiab] AND trial[tiab]) OR random*[tw] OR
"therapeutic use"[sh]) NOT #1)

#3 Other Studies:
NOT (#1 OR #2)

Search Strateqy for EMBASE

("Osteochondritis Dissecans"[mh] OR (osteochondr*[tiab] AND (dissecans[tiab] OR
defect[tiab] OR lesion*[tiab]))) AND ("Knee Joint"[mh] OR "Knee"[Mesh] OR
"Osteoarthritis, Knee"[mh] OR knee[tiab] OR knees[tiab] OR "Menisci, Tibial"[mh] OR
menisc*[tiab] OR Femur[mh] OR femur[tiab] OR femoral[tiab] OR Tibia[mh] OR
tibia*[tiab] OR Patella[mh] OR patella*[tiab])

Limiters applied to search:

AND [english]/lim AND [humans]/lim AND [embase]/lim NOT (cadaver/de OR 'in vitro
study'/exp OR ‘case report’:ti OR 'abstract report'/de OR book/de OR editorial/de OR
letter/de OR note/de)

Sorted by study type:

#1 Systematic Reviews:
(Medline[tw] OR systematic review[tiab] OR meta-analysis[pt])
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#2 Clinical Trials:
(("Clinical Trial"[pt] OR (clinical[tiab] AND trial[tiab]) OR random*[tw] OR
"therapeutic use"[sh]) NOT #1)

#3 Other Studies:
NOT (#1 OR #2)

Search Strategy for Cln/aHL

(MH " Osteochondritis Dissecans™ or (osteochondr* and (dissecans or defect* or
lesion*))) and (MH "knee" or MH "knee joint" or MH "Osteoarthritis, Knee" or knee or
knees or MH "Menisci, Tibial" or menisci* or MH "femur" or femur or femoral or MH
"tibia" or tibia* or MH "patella” or patella*)

and LA English
not (PT “editorial™ or PT "letter” or PT "case study" or TI "case report™)
Sorted by study type:

#1 Systematic Reviews:
and ("meta analysis" or PT "review" or PT "systematic review")

#2 Clinical Trials:
and ((MH "treatment outcomes+" OR MH "experimental studies” OR random*) not #1)

Other Studies:
NOT (#1 OR #2)

Search Strateqy for Cochrane Library

(osteochondr* AND (dissecans or defect or lesion*)) AND (knee* OR femur OR femoral
OR menisci* OR tibia* OR patella*)
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APPENDIX V
DATA EXTRACTION ELEMENTS

The data elements below were extracted into electronic forms in Microsoft® Access and
Excel. The extracted information includes:

Study Characteristics

methods of randomization and allocation
blinding of patients and evaluators

loss to follow-up

study design

Patient Characteristics

patient inclusion/exclusion criteria
age

gender

lesion classification

Results (for all relevant outcomes in a study)
outcome measure

duration of follow up

mean or median

measure of dispersion

results of hypothesis testing
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APPENDIX VI
JUDGING THE QUALITY OF DIAGNOSTIC STUDIES

The QUADAS tool ¥ > js used to identify sources of bias, variability, and the quality
of reporting in studies of diagnostic accuracy. Fourteen questions answered “yes”, “no”,
or “unclear” contribute to the QUADAS tool. There is no score derived from the use of
the QUADAS tool.

Was the spectrum of patient’s representative of the patients who will receive the test in
practice?

Were selection criteria clearly described?
Is the reference standard likely to correctly classify the target condition?

Is the time period between ref. standard and index test short enough to be reasonably sure
that the target condition did not change between the two tests?

Did the whole sample or a random selection of the sample, receive verification using a
reference standard of diagnosis?

Did patients receive the same reference standard regardless of the index test result?

Was the reference standard independent of the index test (i.e. the index test did not form
part of the reference standard)?

Was the execution of the index test described in sufficient detail to permit replication of
the test?

Was the execution of the reference standard described in sufficient detail to permit its
replication?

Were the index test results interpreted without knowledge of the results of the reference
standard?

Were the reference standard results interpreted without knowledge of the results of the
index test?

Were the same clinical data available when test results were interpreted as would be
available when the test is used in practice?

Were uninterpretable/intermediate test results reported?

Were withdrawals from the study explained?
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JUDGING THE QUALITY OF TREATMENT STUDIES
RANDOMIZED CONTROLLED TRIALS

Did the study employ stochastic randomization?
Was there concealment of allocation?
Were subjects blinded to the treatment they received?

Were those who assessed/rated the patient’s outcomes blinded to the group to which the
patients were assigned?

Was there more than 80% follow-up for all patients in the control group and the
experimental group on the outcome of interest?

Did patients in the different study groups have similar levels of performance on ALL of
the outcome variables at the time they were assigned to groups?

For randomized crossover studies, was there evidence that the results obtained in the
study’s two experimental groups (in period 1 and 2) did not differ?

For randomized crossover studies, was there evidence that the results of the two control
groups (in period 1 and 2) did not differ?

PROSPECTIVE NON- RANDOMIZED CONTROLLED STUDIES

Were the characteristics of patients in the different study groups comparable at the
beginning of the study?

Did patients in the different study groups have similar levels of performance on ALL of
the outcome variables at baseline?

Were all of the study’s groups concurrently treated?

Was there more than 80% follow-up for all patients in the control group and the
experimental group on the outcome of interest?

Did the study avoid collecting control group data from one center and experimental group
data from another?

For crossover studies, was there evidence that the results obtained in the study’s two
experimental groups (in period 1 and 2) did not differ?

For crossover studies, was there evidence that the results of the two control groups (in
period 1 and 2) did not differ?

RETROSPECTIVE COMPARATIVE STUDIES

Was there less than 20% difference in completion rates in the study’s groups?
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Were all of the study’s groups concurrently treated?
Was the same treatment given to all patients enrolled in the experimental and

Were the same laboratory tests, clinical findings, psychological instruments, etc. used to
measure the outcomes in all of the study’s groups?

Were the follow-up times in all of the study’s relevant groups approximately equal?

Was there more than 80% follow-up for all patients in the control group and the
experimental group on the outcome of interest?

Did the study avoid collecting control group data from one center and experimental group
data from another?

Did patients in the different study groups have similar levels of performance on ALL of
the outcome variables at the time they were assigned to groups?

Were the characteristics of patients in the different study groups comparable at the
beginning of the study?

CASE SERIES

Was enrollment in the study consecutive?
Was there more than 80% follow-up for all patients on the outcome of interest?

Were the same laboratory tests, clinical findings, psychological instruments, etc. used to
measure the outcomes in all patients?

Were the patients instructed/not given concomitant or adjuvant treatments?

Were the follow-up times for all patients approximately equal?
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JUDGING THE QUALITY OF PROGNOSTIC STUDIES
Was the study prospective?

Were there 10 or more patients for every independent variable in the final model?

Is the outcome variable dichotomous? If yes, were there 10 or more events and 10 or
more “non-events” for each variable in the final model?

Did the article’s “Methods” section indicate that all important variables were screened for
entry into the final model?

Were statistical interactions tested for?

Was there either; (a) limited potential for collinearity or, (b) a demonstration that
collinearity is not present?

Was the analysis a primary analysis that was NOT a subgroup analysis?

Was the fit of the overall model statistically significant (answer “no” for univariate
tests)?

Are the conclusions in the article’s Abstract and “Discussion” sections free from
contradiction with the data in the article’s “Results” section?

Were results reported for all variables mentioned in the article’s “Methods” section
(and/or the study protocol)?

Did the study involve determining which patient type(s) respond best to a treatment?
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OPINION-BASED RECOMMENDATIONS

A guideline can contain recommendations that are backed by little or no data. Under such
circumstances, work groups often issue opinion-based recommendations. Although doing
S0 is sometimes acceptable in an evidence-based guideline (expert opinion is a form of
evidence), it is also important to avoid constructing a guideline that liberally uses expert
opinion; research shows that expert opinion is often incorrect.

Opinion-based recommendations are developed only if they address a vitally important
aspect of patient care. For example, constructing an opinion-based recommendation in
favor of taking a history and physical is warranted. Constructing an opinion-based
recommendation in favor of a specific modification of a surgical technique is seldom
warranted. To ensure that an opinion-based recommendation is absolutely necessary, the
AAOS has adopted rules to guide the content of the rationales that underpin such
recommendations. These rules are based on those outlined by the US Preventive Services
Task Force (USPSTF).®! Specifically, rationales based on expert opinion must:

e Not contain references to or citations from articles not included in the
systematic review that underpins the recommendation.

e Not contain the AAOS guideline language “We Recommend”, “We suggest”
or “treatment X is an option”.

e Contain an explanation of the potential preventable burden of disease. This
involves considering both the incidence and/or prevalence of the disease,
disorder, or condition and considering the associated burden of suffering. To
paraphrase the USPSTF, when evidence is insufficient, provision of a
treatment (or diagnostic) for a serious condition might be viewed more
favorably than provision of a treatment (or diagnostic) for a condition that
does not cause as much suffering. The AAOS (like the USPSTF) understand
that evaluating the “burden of suffering” is subjective and involves judgment.
This evaluation should be informed by patient values and concerns. The
considerations outlined in this bullet make it difficult to recommend new
technologies. It is not appropriate for a guideline to recommend widespread
use of a technology backed by little data and for which there is limited
experience. Such technologies are addressed in the AAOS’ Technology
Overviews.

e Address potential harms. In general, “When the evidence is insufficient, an
intervention with a large potential for harm (such as major surgery) might be
viewed less favorably than an intervention with a small potential for harm
(such as advice to watch less television).”61

e Address apparent discrepancies in the logic of different recommendations.
Accordingly, if there are no relevant data for several recommendations and the
work group chooses to issue an opinion-based recommendation in some cases
but chooses not to make a recommendation in other cases, the rationales for
the opinion-based recommendations must explain why this difference exists.
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Information garnered from the previous bullet points will be helpful in this
regard.

e Consider current practice. The USPSTF specifically states that clinicians
justifiably fear that not doing something that is done on a widespread basis
will lead to litigation.®* The consequences of not providing a service that is
neither widely available nor widely used are less serious than the
consequences of not providing a treatment accepted by the medical profession
and thus expected by patients. Discussions of available treatments and
procedures rely on mutual communication between the patient’s guardian and
physician, and on weighing the potential risks and benefits for a given patient.
The patient’s “expectation of treatment” must be tempered by the treating
physician’s guidance about the reasonable outcomes that the patient can
expect.

e Justify, why a more costly device, drug, or procedure is being recommended
over a less costly one whenever such an opinion-based recommendation is
made.

Work group members write the rationales for opinion based recommendations on the first
day of the final work group meeting. When the work group re-convenes on the second
day of its meeting, it will vote on the rationales. The typical voting rules will apply. If the
work group cannot adopt a rationale after three votes, the rationale and the opinion-based
recommendation will be withdrawn, and a “recommendation” stating that the group can
neither recommend for or against the recommendation in question will appear in the
guideline.

Discussions of opinion-based rationales may cause some members to change their minds
about whether to issue an opinion-based recommendation. Accordingly, at any time
during the discussion of the rationale for an opinion-based recommendation, any member
of the work group can make a motion to withdraw that recommendation and have the
guideline state that the work group can neither recommend for or against the
recommendation in question.

CHECKLIST FOR VOTING ON OPINION-BASED RECOMMENDATIONS
When voting on the rationale, please consider the following:

1. Does the recommendation affect a substantial number of patients or address
treatment (or diagnosis) of a condition that causes death and/or considerable
suffering?

2. Does the recommendation address the potential harms that will be incurred if it is
implemented and, if these harms are serious, does the recommendation justify;

a. why the potential benefits outweigh the potential harms and/or
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b. why an alternative course of treatment (or diagnostic workup) that
involves less serious or fewer harms is not being recommended?

3. Does the rationale explain why the work group chose to make a recommendation
in the face of minimal evidence while, in other instances, it chose to make no
recommendation in the face of a similar amount of evidence?

4. Does the rationale explain that the recommendation is consistent with current
practice?

5. If relevant, does the rationale justify why a more costly device, drug, or procedure
is being recommended over a less costly one?
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Appendix VII

FORM FOR ASSIGNING STRENGTH OF RECOMMENDATION
(INTERVENTIONS)

GUIDELINE RECOMMENDATION

PRELIMIn/aRY STRENGTH OF RECOMMENDATION:

STEP 1: LIST BENEFITS AND HARMS

Please list the benefits (as demonstrated by the systematic review) of the intervention.
Please list the harms (as demonstrated by the systematic review) of the intervention.
Please list the benefits for which the systematic review is not definitive.

Please list the harms for which the systematic review is not definitive.

STEP 2: IDENTIFY CRITICAL OUTCOMES

Please circle the above outcomes that are critical for determining whether the intervention
is beneficial and whether it is harmful.

Are data about critical outcomes lacking to such a degree that you would lower the
preliminary strength of the recommendation?

What is the resulting strength of recommendation?
STEP 3: EVALUATE APPLICABILITY OF THE EVIDENCE

Is the applicability of the evidence for any of the critical outcomes so low that
substantially worse results are likely to be obtained in actual clinical practice?

Please list the critical outcomes backed by evidence of doubtful applicability.
Should the strength of recommendation be lowered because of low applicability?
What is the resulting strength of recommendation?

STEP 4. BALANCE BENEFITS AND HARMS

Are there trade-offs between benefits and harms that alter the strength of
recommendation obtained in STEP 3?

What is the resulting strength of recommendation?

STEP5 CONSIDER STRENGTH OF EVIDENCE
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Does the strength of the existing evidence alter the strength of recommendation obtained
in STEP 4?

What is the resulting strength of recommendation?

NOTE: Because we are not performing a formal cost analyses, you should only consider
costs if their impact is substantial.
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APPENDIX VIII
VOTING BY THE NOMINAL GROUP TECHNIQUE

Voting on guideline recommendations will be conducted using a modification of the
nominal group technique (NGT), a method previously used in guideline development.*®
Briefly each member of the guideline work group ranks his or her agreement with a
guideline recommendation on a scale ranging from 1 to 9 (where 1 is “extremely
inappropriate” and 9 is “extremely appropriate”). Consensus is obtained if the number of
individuals who do not rate a measure as 7, 8, or 9 is statistically non-significant (as
determined using the binomial distribution). Because the number of work group members
who are allowed to dissent with the recommendation depends on statistical significance,
the number of permissible dissenters varies with the size of the work group. The number
of permissible dissenters for several work group sizes is given in the table below:

Number of Permissible

Work group Size Dissenters
Not allowed, statistical
<3 significance cannot be
obtained
4-5 0
6-8 1
9 lor2

The NGT is conducted by first having members vote on a given recommendation without
discussion. If the number of dissenters is “permissible”, the recommendation is adopted
without further discussion. If the number of dissenters is not permissible, there is further
discussion to see whether the disagreement(s) can be resolved. Three rounds of voting are
held to attempt to resolve disagreements. If disagreements are not resolved after three
voting rounds, no recommendation is adopted.
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APPENDIX IX
STRUCTURED PEER REVIEW FORM

Review of any AAOS confidential draft allows us to improve the overall guideline but does not imply endorsement by any
given individual or any specialty society who participates in our review processes. The AAOS review process may result in
changes to the documents; therefore, endorsement cannot be solicited until the AAOS Board of Directors officially approves
the final guideline.

Reviewer Information:

Name of Reviewer

Address
City State Zip Code
Phone Fax E-mail

Specialty Area/Discipline:

Work setting: Credentials:

May we list you as a Peer Reviewer in the final Guidelines (GL)? Jvyes [JNo
If you do not wish to be listed, your name will be removed for identification purposes.
However, your COI will still be available for review with the comments you have made.

Are you reviewing this guideline as a representative of a professional society? [ vyes [No

If yes, may we list your society as a reviewer of this guideline? Jvyes [JNo

Society Name:
(Listing the specialty society as a reviewing society does not imply or otherwise indicate endorsement of this guideline.)

Conflicts of Interest (COI): All Reviewers must declare their conflicts of interest.

If the boxes below are not checked and/or the reviewer does not attach his/her conflicts of interest, the reviewer's comments will not be
addressed by the AAOS nor will the reviewer’'s name or society be listed as a reviewer of this GL. If a committee reviews the guideline,
only the chairperson/or lead of the review must declare their relevant COI.

[ I have declared my conflicts of interest on page 2 of this form.

[ I have declared my conflicts of interest in the AAOS database; my customer # is

[ I understand that the AAOS will post my declared conflicts of interest with my comments concerning review of
this guideline or technology overview on the AAOS website.
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REVIEWER CONFLICT OF INTEREST - The Orthopaedic Disclosure Program

Each item below requires an answer. Please report information for the last 12-months as required by the Accreditation
Council for Continuing Medical Education (ACCME) guidelines.

Do you or a member of your immediate family receive royalties for any pharmaceutical, biomaterial or [ vyes [No
orthopaedic product or device?

If YES, please identify product or device:

Within the past twelve months, have you or a member of your immediate family served on the speakers [0 Yes []No
bureau or have you been paid an honorarium to present by any pharmaceutical, biomaterial or
orthopaedic product or device company?

If YES, please identify company:

Are you or a member of your immediate family a PAID EMPLOYEE for any pharmaceutical, biomaterial or [ Yyes [No
orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Are you or a member of your immediate family a PAID CONSULTANT for any pharmaceutical, biomaterial [ vyes [No
or orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Are you or a member of your immediate family an UNPAID CONSULTANT for any pharmaceutical, [ Yyes [No
biomaterial or orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family own stock or stock options in any pharmaceutical, [ Yes [No
biomaterial or orthopaedic device or equipment company, or supplier (excluding mutual funds)

If YES, please identify company or supplier:

Do you or a member of your immediate family receive research or institutional support as a principal
investigator from any pharmaceutical, biomaterial or orthopaedic device or equipment company, or [ Yyes [No
supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family receive any other financial or material support from any [dYes [No
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family receive any royalties, financial or material support from any [ Yyes [No
medical and/or orthopaedic publishers?

If YES, please identify publisher:

Do you or a member of your immediate family serve on the editorial or governing board of any medical vyes [No
and/or orthopaedic publication?

If YES, please identify:

Do you or a member of your immediate family serve on the Board of Directors or a committee of any [ Yyes [No
medical and/or orthopaedic professional society?

If YES, please identify:
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Reviewer Instructions

Please read and review this Draft Clinical Practice Guideline and its associated Technical Report with particular focus on your area of
expertise. Your responses are confidential and will be used only to assess the validity, clarity and accuracy of the interpretation of the
evidence. If applicable, please specify the draft page and line numbers in your comments. Please feel free to also comment on the
overall structure and content of the guideline and Technical Report. If you need more space than is provided, please attach additional
pages.

Please complete and return this form electronically to wies@aaos.org or fax the form back to Jan Wies at (847) 823-9769. Thank you
in advance for your time in completing this form and giving us your feedback. We value your input and greatly appreciate your efforts.
Please send the completed form and comments by end of day DATE.

Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Somewhat Somewhat

Disagree Disagree Agree Agree
1. The recommendations are clearly stated ] ] U U
2. There is an explicit link between the recommendations and the ] ] U U
supporting evidence
3. Given the nature of the topic and the data, all clinically important ] ] U U
outcomes are considered
4. The guideline’s target audience is clearly described ] ] U U
5. The patients to whom this guideline is meant to apply are specifically ] ] U U
described
6. The criteria used to select articles for inclusion are appropriate ] ] U U
7. The reasons why some studies were excluded are clearly described ] ] U U
8. All important studies that met the article inclusion criteria are ] ] U U
included
9. The vallidity of the studies is appropriately appraised ] ] U U
10. The methods are described in such a way as to be reproducible. ] ] U U
11. The statistical methods are appropriate to the material and the ] ] U U
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design) U U U U
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed ] ] U U
14. The writing style is appropriate for health care professionals. ] ] U U
15. The grades assigned to each recommendation are appropriate ] ] U U
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COMMENTS

Please provide a brief explanation of both your positive and negative answers in the preceding section. If applicable, please specify the

draft page and line numbers in your comments. Please feel free to also comment on the overall structure and content of the guideline
and Technical Report

OVERALL ASSESSMENT
Would you recommend these guidelines for use in practice? (check one)
[ strongly recommend
[0 Recommend (with provisions or alterations)
[J wWould not recommend

[0 Unsure
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APPENDIX X
PEER REVIEW

Participation in the AAOS peer review process does not constitute an endorsement
of this guideline by the participating organization.

Peer review of the draft guideline is completed by an external Peer Review Panel, the
AAOS Guidelines and Technology Oversight Committee and the AAOS Evidence Based
Practice Committee. External peer reviewers are solicited for each AAOS guideline and
consist of experts in the guideline’s topic area. These experts represent professional
societies other than AAOS and are nominated by the guideline work group prior to
beginning work on the guideline. For this guideline, fourteen outside peer review
organizations were invited to review the draft guideline and all supporting
documentation. Four societies participated in the review of the Treatment of
Osteochondritis Dissecans guideline draft and three explicitly consented to be listed as a
peer review organization in this appendix. One organization did not give explicit consent
that the organization name could be listed in this publication.

The organizations that reviewed the document and explicitly consented to be listed as a
peer review organization are listed below:

American College of Occupational and Environmental Medicine (ACOEM)
American Physical Therapy Association (APTA)

Pediatric Orthopaedic Society of North America (POSNA) Evidence Based
Medicine Committee

Individuals who participated in the peer review of this document and gave their explicit
consent to be listed as reviewers of this document are:

Kurt T. Hegmann MD, MPH

Terese Chmielewski PT, PhD, SCS

Brian J. Ludwig MD

Jeffrey R. Dugas MD

Kishore Mulpuri MD, Chair POSNA EBM Committee
Charles Reitman MD

Participation in the AAOS guideline peer review process does not constitute an
endorsement of the guideline by the participating organizations or the individuals
listed above nor does it is any way imply the reviewer supports this document.
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PUBLIC COMMENTARY

A period of public commentary follows the peer review of the draft guideline. If
significant non-editorial changes are made to the document as a result of public
commentary, these changes are also documented and forwarded to the AAOS bodies that
approve the final guideline.

Public commentators who gave explicit consent to be listed in this document include the
following:

Brian Rill MD
Fred Nelson MD
Participation in the AAOS guideline public commentary review process does not

constitute an endorsement of the guideline by the participating organizations or the
individual listed nor does it in any way imply the reviewer supports this document.
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APPENDIX XI

ABBREVIATIONS USED IN THIS GUIDELINE

Abbreviation

Corresponding definition

AAOQOS
ACL
ADL

AP

ARIF
BOC
BOD
BOS

Cl

95% ClI
CINHL
CME
CORQAT
EBM
EBPC
EMBASE
GRADE
GTOC
IKDC
KOQOS
LOE

LR
MCID
MCII
MF

MRI

n/a
NGC
NGT
OAT
OCD
OR
PubMed
QUADAS
SD

SF-12

SF-36
VAS

AAQS Clinical Practice Guidelines Unit

American Academy of Orthopaedic Surgeons

Anterior Cruciate Ligament

Activities of daily living

An X-ray picture in which the beams pass from front-to-back
(anteroposterior)

Arthroscopic reduction and internal fixation

AAOS Board of Councilors

AAOS Board of Directors

AAOS Board of Specialty Societies

Confidence interval

95% confidence interval

Cumulative Index to Nursing and Allied Health Literature
Continuing Medical Education

AAOS Council on Research, Quality Assessment, and Technology
Evidence- based medicine

AAOS Evidence Based Practice Committee

Excerpta Medica Database

Grading of Recommendations, Assessment, Development, and Evaluation
AAOS Guidelines and Technology Oversight Committee
International Knee Documentation Committee Score

Knee Outcome and Osteoarthritis Symptom and Sport

Level of Evidence

Liklihood Ratios

minimal clinically important difference

minimal clinically important improvement

microfracture

magnetic resonance imaging

not applicable

National Guideline Clearinghouse

Nominal Group Technique

Osteochondral Autologous Transplantation

Osteochondritis Dissecans

odds ratio

PubMed®, the National Library of Medicine (NLM®) journal literature
Quality Assessment of Diagnostic Accuracy Studies instrument
standard deviation

12-Item Short Form Survey Instrument

36-Item Short Form Survey Instrument
visual analog scale
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APPENDIX XII
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on-line reporting database and also verbally at the recommendation approval meeting.

Allen F Anderson, MD: 3B (orthopediatrics); 7 (Am J Sports Med); 8 (Am J Sports
Med); 9 (American Orthopaedic Society for Sports Medicine); Submitted on: 06/15/2010
and last confirmed as accurate on 10/05/2010.

Tommy J. (JoJo) Brunelle, PT DPT: (n). Submitted on: 03/04/2009 at 09:14 PM.

James L. Carey, MD: n) Submitted on: 04/24/2010 and last confirmed as accurate on
10/08/2010.

Henry G. Chambers, MD: 3B (Allergan Corporation); 8 (Gait and Posture); 9
(American Academy for Cerebral Palsy and Developmental Medicine; Pediatric
Orthopaedic Society of North America); Submitted on: 09/29/2010.

Theodore J. Ganley, MD: 3B (OrthoPediatrics Corp); Submitted on: 03/11/2010 and
last confirmed as accurate on 09/10/2010.

Mark Paterno, PT: (n) Submitted on: 04/09/2010 and last confirmed as accurate on
05/27/2010.

James O. Sanders, MD (Rochester, NY): 3C (Orthopediatrics); 4 (Abbott; Hospira); 5
(Medtronic Sofamor Danek); 9 (AAOS; American Orthopaedic Association; Pediatric
Orthopaedic Society of North America; Pediatric Orthopaedic Society of North America;
Pediatric Orthopaedic Society of North America; Scoliosis Research Society); Submitted
on: 05/20/2010 and last confirmed as accurate on 09/14/2010.

Kevin G. Shea, MD 9 (AAOS; American Orthopaedic Society for Sports Medicine;
Pediatric Orthopaedic Society of North America); Submitted on: 08/31/2010 and last
confirmed as accurate on 10/19/2010.

Jennifer M. Weiss, MD: 9 (Pediatric Orthopaedic Society of North America); Submitted
on: 08/09/2010 and last confirmed as accurate on 09/10/2010.

Michael J. Goldberg, MD: 8 (Journal Children's Orthopaedics; Journal of Pediatric
Orthopedics); 9 (AAOS); Submitted on: 04/05/2010 and last confirmed as accurate on
10/16/2010.

William Charles Watters 111, MD: 3B (Stryker); 4 (Intrinsic Orthopedics); 8 (Official
Disability Guidelines; Spine; The Spine Journtal); 9 (American Board of Spine Surgery;

AAOS Clinical Practice Guidelines Unit 137 v1.1 033111



North American Spine Society); Submitted on: 05/26/2010 and last confirmed as accurate
on 09/14/2010.

Disclosure Items Answered: (n) = Respondent answered 'No' to all items indicating no
conflicts. 1= Royalties from a company or supplier; 2= Speakers bureau/paid
presentations for a company or supplier; 3A= Paid employee for a company or supplier;
3B= Paid consultant for a company or supplier; 3C= Unpaid consultant for a company or
supplier; 4= Stock or stock options in a company or supplier; 5= Research support from a
company or supplier as a PI; 6= Other financial or material support from a company or
supplier; 7= Royalties, financial or material support from publishers; 8=
Medical/Orthopaedic publications editorial/governing board; 9= Board
member/committee appointments for a society.

AAOS Clinical Practice Guidelines Unit 138 v1.1 033111



APPENDIX XI11

REFERENCES

(1) Cahill BR. Osteochondritis Dissecans of the Knee: Treatment of Juvenile and
Adult Forms. J Am Acad Orthop Surg 1995;3(4):237-247.

(2) Linden B. The incidence of osteochondritis dissecans in the condyles of the
femur. Acta Orthop Scand 1976;47(6):664-667.

(3) Aichroth P. Osteochondritis dissecans of the knee. A clinical survey. J Bone Joint
Surg Br 1971;53(3):440-447.

(4) Mubarak SJ, Carroll NC. Juvenile osteochondritis dissecans of the knee: etiology.
Clin Orthop Relat Res 1981;(157):200-211.

(5) Mubarak SJ, Carroll NC. Familial osteochondritis dissecans of the knee. Clin
Orthop Relat Res 1979;(140):131-136.

(6) Bramer JA, Maas M, Dallinga RJ, te Slaa RL, Vergroesen DA. Increased external
tibial torsion and osteochondritis dissecans of the knee. Clin Orthop Relat Res
2004;(422):175-179.

(7) Rowe SM, Moon ES, Yoon TR, Jung ST, Lee KB, Lee JJ. Fate of the
osteochondral fragments in osteochondritis dissecans after Legg-Calve-Perthes'
disease. Journal of Bone and Joint Surgery - Series B 2002;84(7):1025-1029.

(8) Wall E, Von SD. Juvenile osteochondritis dissecans. Orthop Clin North Am
2003;34(3):341-353.

(9) Glancy GL. Juvenile osteochondritis dissecans. Am J Knee Surg 1999;12(2):120-
124.

(10) Green WT, Banks HH. Osteochondritis dissecans in children. J Bone Joint Surg
Am 1953;35-A(1):26-47.

(11) Langer F, Percy EC. Osteochondritis dissecans and anomalous centres of
ossification: a review of 80 lesions in 61 patients. Can J Surg 1971;14(3):208-
215.

(12) Schindler OS. Osteochondritis dissecans of the knee. Current Orthopaedics
2007;21(1):47-58.

(13) Prickett WD, Ward S, Matava MJ. Magnetic resonance imaging of the knee.
Sports Med 2001;31(14):997-1019.

(14) Ganley TJ, Gaugler RL, Kocher MS, Flynn JM, Jones KJ. Osteochondritis

Dissecans of the Knee. Operative Techniques in Sports Medicine 2006;14(3):147-
158.

AAOS Clinical Practice Guidelines Unit 139 v1.1 033111



(15)

Mayo Foundation for Medical Education and Research.
http://www.mayoclinic.com/health/osteochondritis-
dissecans/DS00741/DSECTION=risk-factors. Accessed on April 16, 2010. 3-8-
2010.

Ref Type: Online Source

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

Aichroth P. Osteochondritis dissecans of the knee. A clinical survey. J Bone Joint
Surg Br 1971:53(3):440-447.

Aglietti P, Ciardullo A, Giron F, Ponteggia F. Results of arthroscopic excision of
the fragment in the treatment of osteochondritis dissecans of the knee.
Arthroscopy 2001;17(7):741-746.

Ferruzzi A, Buda R, Faldini C et al. Autologous chondrocyte implantation in the
knee joint: open compared with arthroscopic technique. Comparison at a
minimum follow-up of five years. J Bone Joint Surg Am 2008;90 Suppl 4:90-101.

Wall EJ, Vourazeris J, Myer GD et al. The healing potential of stable juvenile
osteochondritis dissecans knee lesions. J Bone Joint Surg Am 2008;90(12):2655-
2664.

Cook D.J., Mulrow CD, Haynes RB. Systematic Reviews:synthesis of best
evidence for clinical decisions. Ann Intern Med 1997;126(5):376-380.

Mulrow C.D., Cook D.J., Davidoff F. Systematic Reviews:critical links in the
great chain of evidence. Ann Intern Med 1997;126(5):389-391.

Bucher H.C., Guyatt G.H., Cook D.J., Holbrook A., McAlister F.A. Users' Guides
to the Medical Literature. JAMA 1999;282(8).

Haynes RB, McKibbon KA, Wilczynski NL, Walter SD, Werre SR. Optimal
search strategies for retrieving scientifically strong studies of treatment from
Medline: analytical survey. BMJ 2005;330(7501):1179.

Montori VM, Wilczynski NL, Morgan D, Haynes RB. Optimal search strategies
for retrieving systematic reviews from Medline: analytical survey. BMJ
2005;330(7482):68.

Wilczynski NL, Haynes RB. Developing optimal search strategies for detecting
clinically sound prognostic studies in MEDLINE: an analytic survey. BMC Med
2004;2:23.

Wong SS, Wilczynski NL, Haynes RB. Comparison of top-performing search
strategies for detecting clinically sound treatment studies and systematic reviews
in MEDLINE and EMBASE. J Med Libr Assoc 2006;94(4):451-455.

AAOS Clinical Practice Guidelines Unit 140 v1.1 033111


http://www.mayoclinic.com/health/osteochondritis-dissecans/DS00741/DSECTION=risk-factors
http://www.mayoclinic.com/health/osteochondritis-dissecans/DS00741/DSECTION=risk-factors

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

Wilczynski NL, Haynes RB. EMBASE search strategies achieved high sensitivity
and specificity for retrieving methodologically sound systematic reviews. J Clin
Epidemiol 2007;60(1):29-33.

Wilczynski NL, Haynes RB. Optimal search strategies for detecting clinically
sound prognostic studies in EMBASE: an analytic survey. J Am Med Inform
Assoc 2005;12(4):481-485.

Wong SS, Wilczynski NL, Haynes RB. Optimal CINAHL search strategies for
identifying therapy studies and review articles. J Nurs Scholarsh 2006;38(2):194-
199.

Whiting P, Rutjes AW, Reitsma JB, Bossuyt PM, Kleijnen J. The development of
QUADAS: a tool for the quality assessment of studies of diagnostic accuracy
included in systematic reviews. BMC Med Res Methodol 2003;3:25.

GRADE Working Group. Grading quality of evidence and strength of
recommendations. BMJ 2004;328.

Treadwell JR, Tregear SJ, Reston JT, Turkelson CM. A system for rating the
stability and strength of medical evidence. BMC Med Res Methodol 2006;6:52.

Bagley SC, White H, Golomb BA. Logistic regression in the medical literature:
standards for use and reporting, with particular attention to one medical domain. J
Clin Epidemiol 2001;54(10):979-985.

Concato J, Feinstein AR, Holford TR. The risk of determining risk with
multivariable models. Ann Intern Med 1993;118(3):201-210.

Murphy MK, Black LA, Lamping DL, McKee CM, Sanderson C.F., Askam J.
Consensus development methods, and their use in clinical guideline development.
Health Technol Assess 1998.

Jaeschke R, Guyatt G, Lijmer J. Diagnostic Tests. In: Guyatt G, Drummond R,
editors. Users' Guides to the Medical Literature: A Manual for Evidence-Based
Clinical Practice.Chicago: AMA; 2007. 121-140.

Rucker G, Schwarzer G, Carpenter J, Olkin 1. Why add anything to nothing? The
arcsine difference as a measure of treatment effect in meta-analysis with zero
cells. Stat Med 2009;28(5):721-738.

Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed.
Lawrence Erlbaum Associates; 1998.

Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and variance from the
median, range, and the size of a sample. BMC Med Res Methodol 2005;5(1):13.

AAOS Clinical Practice Guidelines Unit 141 v1.1 033111



(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

Kocher MS, DiCanzio J, Zurakowski D, Micheli LJ. Diagnostic performance of
clinical examination and selective magnetic resonance imaging in the evaluation
of intraarticular knee disorders in children and adolescents. Am J Sports Med
2001;29(3):292-296.

Luhmann SJ, Schootman M, Gordon JE, Wright RW. Magnetic resonance
imaging of the knee in children and adolescents. Its role in clinical decision-
making. J Bone Joint Surg Am 2005;87(3):497-502.

Gudas R, Simonaityte R, Cekanauskas E, Tamosiunas R. A prospective,
randomized clinical study of osteochondral autologous transplantation versus
microfracture for the treatment of osteochondritis dissecans in the knee joint in
children. Journal of Pediatric Orthopaedics 2009;29(7):741-748.

Pascual-Garrido C, Friel NA, Kirk SS et al. Midterm results of surgical treatment
for adult osteochondritis dissecans of the knee. Am J Sports Med 2009;37 Suppl
1:125S-130S.

Peterson L, Minas T, Brittberg M, Lindahl A. Treatment of osteochondritis
dissecans of the knee with autologous chondrocyte transplantation: results at two
to ten years. J Bone Joint Surg Am 2003;85-A Suppl 2:17-24.

Steinhagen J, Bruns J, Deuretzbacher G, Ruether W, Fuerst M, Niggemeyer O.
Treatment of osteochondritis dissecans of the femoral condyle with autologous
bone grafts and matrix-supported autologous chondrocytes. Int Orthop 2009.

Ossendorf C, Kreuz PC, Steinwachs MR, Erggelet C. Autologous chondrocyte
implantation for the treatment of large full-thickness cartilage lesions of the knee.
Saudi Medical Journal 2007;28(8):1251-1256.

De Smet AA, Fisher DR, Graf BK, Lange RH. Osteochondritis dissecans of the
knee: value of MR imaging in determining lesion stability and the presence of
articular cartilage defects. AJR Am J Roentgenol 1990;155(3):549-553.

Kijowski R, Blankenbaker DG, Shinki K, Fine JP, Graf BK, De Smet AA.
Juvenile versus adult osteochondritis dissecans of the knee: appropriate MR
imaging criteria for instability. Radiology 2008;248(2):571-578.

O'Connor MA, Palaniappan M, Khan N, Bruce CE. Osteochondritis dissecans of
the knee in children. A comparison of MRI and arthroscopic findings. J Bone
Joint Surg Br 2002;84(2):258-262.

Cahill BR, Phillips MR, Navarro R. The results of conservative management of
juvenile osteochondritis dissecans using joint scintigraphy. A prospective study.
Am J Sports Med 1989;17(5):601-605.

Kocher MS, Micheli LJ, Yaniv M, Zurakowski D, Ames A, Adrignolo AA.
Functional and radiographic outcome of juvenile osteochondritis dissecans of the

AAOS Clinical Practice Guidelines Unit 142 v1.1 033111



(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

knee treated with transarticular arthroscopic drilling. Am J Sports Med
2001;29(5):562-566.

Hayan R, Phillipe G, Ludovic S, Claude K, Jean-Michel C. Juvenile
osteochondritis of femoral condyles: treatment with transchondral drilling.
Analysis of 40 cases. J Child Orthop 2009.

Freemantle N, Calvert M, Wood J, Eastaugh J, Griffin C. Composite outcomes in
randomized trials: greater precision but with greater uncertainty? JAMA
2003;289(19):2554-2559.

Lim E, Brown A, Helmy A, Mussa S, Altman DG. Composite outcomes in
cardiovascular research: a survey of randomized trials. Ann Intern Med
2008;149(9):612-617.

Ferreira-Gonzalez I, Busse JW, Heels-Ansdell D et al. Problems with use of
composite end points in cardiovascular trials: systematic review of randomised
controlled trials. BMJ 2007;334(7597):786.

Kocher MS, Czarnecki JJ, Andersen JS, Micheli LJ. Internal fixation of juvenile
osteochondritis dissecans lesions of the knee. Am J Sports Med 2007;35(5):712-
718.

Weckstrom M, Parviainen M, Kiuru MJ, Mattila VM, Pihlajamaki HK.
Comparison of bioabsorbable pins and nails in the fixation of adult
osteochondritis dissecans fragments of the knee: an outcome of 30 knees. Am J
Sports Med 2007;35(9):1467-1476.

American Academy of Orthopaedic Surgeons (AAOS). American Academy of
Orthopaedic Surgeons Clinical Practice Guideline on the Treatment of
Osteoarthritis of the Knee (Non-Arthroplasty). Rosemont, IL; 2008 Dec 6.

Whiting PF, Weswood ME, Rutjes AW, Reitsma JB, Bossuyt PN, Kleijnen J.
Evaluation of QUADAS, a tool for the quality assessment of diagnostic accuracy
studies. BMC Med Res Methodol 2006;6:9.

Whiting P, Rutjes AW, Dinnes J, Reitsma J, Bossuyt PM, Kleijnen J.
Development and validation of methods for assessing the quality of diagnostic
accuracy studies. Health Technol Assess 2004;8(25):iii, 1-iii234.

Petitti DB, Teutsch SM, Barton MB, Sawaya GF, Ockene JK, DeWitt T. Update
on the methods of the U.S. Preventive Services Task Force: insufficient evidence.
Ann Intern Med 2009;150(3):199-205.

AAOS Clinical Practice Guidelines Unit 143 v1.1 033111



INCLUDED ARTICLES

Cahill BR, Phillips MR, Navarro R. The results of conservative management of juvenile
osteochondritis dissecans using joint scintigraphy. A prospective study. Am J Sports Med
1989;17(5):601-605.

De Smet AA, Fisher DR, Graf BK, Lange RH. Osteochondritis dissecans of the knee:
value of MR imaging in determining lesion stability and the presence of articular
cartilage defects. AJR Am J Roentgenol 1990;155(3):549-553.

Gudas R, Simonaityte R, Cekanauskas E, Tamosiunas R. A prospective, randomized
clinical study of osteochondral autologous transplantation versus microfracture for the
treatment of osteochondritis dissecans in the knee joint in children. Journal of Pediatric
Orthopaedics 2009;29(7):741-748.

Hayan R, Phillipe G, Ludovic S, Claude K, Jean-Michel C. Juvenile osteochondritis of
femoral condyles: treatment with transchondral drilling. Analysis of 40 cases. J Child
Orthop 2009.

Kijowski R, Blankenbaker DG, Shinki K, Fine JP, Graf BK, De Smet AA. Juvenile
versus adult osteochondritis dissecans of the knee: appropriate MR imaging criteria for
instability. Radiology 2008;248(2):571-578.

Kocher MS, Micheli LJ, Yaniv M, Zurakowski D, Ames A, Adrignolo AA. Functional
and radiographic outcome of juvenile osteochondritis dissecans of the knee treated with
transarticular arthroscopic drilling. Am J Sports Med 2001;29(5):562-566.

Kocher MS, DiCanzio J, Zurakowski D, Micheli LJ. Diagnostic performance of clinical
examination and selective magnetic resonance imaging in the evaluation of intraarticular
knee disorders in children and adolescents. Am J Sports Med 2001;29(3):292-296.

Kocher MS, Czarnecki JJ, Andersen JS, Micheli LJ. Internal fixation of juvenile
osteochondritis dissecans lesions of the knee. Am J Sports Med 2007;35(5):712-718.

Luhmann SJ, Schootman M, Gordon JE, Wright RW. Magnetic resonance imaging of the
knee in children and adolescents. Its role in clinical decision-making. J Bone Joint Surg
Am 2005;87(3):497-502.

O'Connor MA, Palaniappan M, Khan N, Bruce CE. Osteochondritis dissecans of the knee
in children. A comparison of MRI and arthroscopic findings. J Bone Joint Surg Br
2002;84(2):258-262.

Ossendorf C, Kreuz PC, Steinwachs MR, Erggelet C. Autologous chondrocyte
implantation for the treatment of large full-thickness cartilage lesions of the knee. Saudi
Medical Journal 2007;28(8):1251-1256.

Pascual-Garrido C, Friel NA, Kirk SS et al. Midterm results of surgical treatment for
adult osteochondritis dissecans of the knee. Am J Sports Med 2009;37 Suppl 1:125S-
130S.

AAOS Clinical Practice Guidelines Unit 144 v1.1 033111



Peterson L, Minas T, Brittberg M, Lindahl A. Treatment of osteochondritis dissecans of
the knee with autologous chondrocyte transplantation: results at two to ten years. J Bone
Joint Surg Am 2003;85-A Suppl 2:17-24.

Steinhagen J, Bruns J, Deuretzbacher G, Ruether W, Fuerst M, Niggemeyer O. Treatment
of osteochondritis dissecans of the femoral condyle with autologous bone grafts and
matrix-supported autologous chondrocytes. Int Orthop 2009.

Wall EJ, Vourazeris J, Myer GD et al. The healing potential of stable juvenile
osteochondritis dissecans knee lesions. J Bone Joint Surg Am 2008;90(12):2655-2664.

Weckstrom M, Parviainen M, Kiuru MJ, Mattila VM, Pihlajamaki HK. Comparison of
bioabsorbable pins and nails in the fixation of adult osteochondritis dissecans fragments
of the knee: an outcome of 30 knees. Am J Sports Med 2007;35(9):1467-1476.

AAOS Clinical Practice Guidelines Unit 145 v1.1 033111



EXCLUDED ARTICLES

Adachi N, Deie M, Nakamae A, Ishikawa M, Motoyama M, Ochi M. Functional and
radiographic outcome of stable juvenile osteochondritis dissecans of the knee treated with
retroarticular drilling without bone grafting. Arthroscopy 2009;25(2):145-152.

Adachi N, Motoyama M, Deie M, Ishikawa M, Arihiro K, Ochi M. Histological
evaluation of internally-fixed osteochondral lesions of the knee. J Bone Joint Surg Br
2009;91(6):823-829.

Aglietti P, Ponteggia F, De BP, Paolini G, De FR. Osteochondritis dissecans of the knee:
Medium-term results of arthroscopic removal of the fragment. Journal of Sports
Traumatology and Related Research 1997;19(4):187-197.

Agneskirchner JD, Brucker P, Burkart A, Imhoff AB. Large osteochondral defects of the
femoral condyle: press-fit transplantation of the posterior femoral condyle (MEGA-
OATYS). Knee Surg Sports Traumatol Arthrosc 2002;10(3):160-168.

Aichroth P. Osteochondritis dissecans of the knee. A clinical survey. J Bone Joint Surg
Br 1971;53(3):440-447.

Almaqvist KF, Dhollander AA, Verdonk PC, Forsyth R, Verdonk R, Verbruggen G.
Treatment of cartilage defects in the knee using alginate beads containing human mature
allogenic chondrocytes. Am J Sports Med 2009;37(10):1920-1929.

Anderson AF, Lipscomb AB, Coulam C. Antegrade curettement, bone grafting and
pinning of osteochondritis dissecans in the skeletally mature knee. Am J Sports Med
1990;18(3):254-261.

Anderson AF, Pagnani MJ. Osteochondritis dissecans of the femoral condyles. Long-
term results of excision of the fragment. Am J Sports Med 1997;25(6):830-834.

Anderson SJ. Overuse knee injuries in young athletes. Physician and Sportsmedicine
1991;19(12):69-72+75.

Andres BM, Mears SC, Somel DS, Klug R, Wenz JF. Treatment of osteoarthritic
cartilage lesions with osteochondral autograft transplantation. Orthopedics
2003;26(11):1121-1126.

Angel KR, Hall DJ. The role of arthroscopy in children and adolescents. Arthroscopy
1989;5(3):192-196.

Angermann P, Riegels-Nielsen P, Pedersen H. Osteochondritis dissecans of the femoral
condyle treated with periosteal transplantation. Acta Orthop Scand 1998;69(6):595-597.

AAOS Clinical Practice Guidelines Unit 146 v1.1 033111



Barber FA, Chow JC. Arthroscopic osteochondral transplantation: Histologic results.
Arthroscopy 2001;17(8):832-835.

Bartha L, Vajda A, Duska Z, Rahmeh H, Hangody L. Autologous osteochondral
mosaicplasty grafting. Journal of Orthopaedic & Sports Physical Therapy
120;36(10):739-750.

Bartlett W, Skinner JA, Gooding CR et al. Autologous chondrocyte implantation versus
matrix-induced autologous chondrocyte implantation for osteochondral defects of the
knee: a prospective, randomised study. The Journal of bone and joint surgery British
volume 2005;87:640-645.

Bayne O, Langer F, Pritzker KP, Houpt J, Gross AE. Osteochondral allografts in the
treatment of osteonecrosis of the knee. Orthop Clin North Am 1985;16(4):727-740.

Bekkers JE, Inklaar M, Saris DB. Treatment selection in articular cartilage lesions of the
knee: a systematic review. Am J Sports Med 2009;37 Suppl 1:148S-155S.

Bentley G, Biant LC, Carrington RW et al. A prospective, randomised comparison of
autologous chondrocyte implantation versus mosaicplasty for osteochondral defects in
the knee. J Bone Joint Surg Br 2003;85(2):223-230.

Berg EE. Adult femoral osteochondritis dissecans: Study of the patellofemoral
relationship. Clin J Sport Med 1993;3(2):101-105.

Berg EE. Osteochondritis dissecans of the medial femoral condyle. Orthop Nurs
1996;15(3):55-56.

Berlet GC, Mascia A, Miniaci A. Treatment of unstable osteochondritis dissecans lesions
of the knee using autogenous osteochondral grafts (mosaicplasty). Arthroscopy
1999;15(3):312-316.

Bhosale AM, Kuiper JH, Johnson WE, Harrison PE, Richardson JB. Midterm to long-
term longitudinal outcome of autologous chondrocyte implantation in the knee joint: a
multilevel analysis. Am J Sports Med 2009;37 Suppl 1:131S-138S.

Bigelow DR. Bone pegging procedure for osteochondritis dissecans. ONA J 1978;5(1):8-
12.

Bobic V. Arthroscopic osteochondral autograft transplantation in anterior cruciate
ligament reconstruction: a preliminary clinical study. Knee Surg Sports Traumatol
Arthrosc 1996;3(4):262-264.

AAOS Clinical Practice Guidelines Unit 147 v1.1 033111



Boscainos PJ, Kellett CF, Gross AE. Surgical Management of Chondral and
Osteochondral Lesions of the Knee in Young Patients. Semin Arthroplasty
2007;18(2):122-128.

Bots RA, Slooff TJ. Arthroscopy in the evaluation of operative treatment of
osteochondrosis dissecans. Orthop Clin North Am 1979;10(3):685-696.

Bourgeois TJ, Hernandez JR, Cascio BM. Physical therapy treatment of nonoperative and
operative articular defects in the knee. Operative Techniques in Sports Medicine
120;16(4):212-220.

Boutin RD, Januario JA, Newberg AH, Gundry CR, Newman JS. MR imaging features of
osteochondritis dissecans of the femoral sulcus. AJR Am J Roentgenol 2003;180(3):641-
645.

Bradley J, Dandy DJ. Osteochondritis dissecans and other lesions of the femoral
condyles. J Bone Joint Surg Br 1989;71(3):518-522.

Bramer JA, Maas M, Dallinga RJ, te Slaa RL, Vergroesen DA. Increased external tibial
torsion and osteochondritis dissecans of the knee. Clin Orthop Relat Res
2004;(422):175-179.

Bramson RT, Staple TW. Double contrast knee arthrography in children. Am J
Roentgenol Radium Ther Nucl Med 1975;123(4):838-844.

Braun S, Minzlaff P, Hollweck R, Wortler K, Imhoff AB. The 5.5-year results of
MegaOATS--autologous transfer of the posterior femoral condyle: a case-series study.
Arthritis Res Ther 2008;10(3):R68.

Bruce EJ, Hamby T, Jones DG. Sports-related osteochondral injuries: Clinical
presentation, diagnosis, and treatment. Primary Care - Clinics in Office Practice
2005;32(1):253-276.

Bruckl R, Rosemeyer B, Thiermann G. Osteochondrosis dissecans of the knee. Results of
operative treatment in juveniles. Arch Orthop Trauma Surg 1984;102(4):221-224.

Bruns J, Rayf M, Steinhagen J. Longitudinal long-term results of surgical treatment in
patients with osteochondritis dissecans of the femoral condyles. Knee Surg Sports
Traumatol Arthrosc 2008;16(5):436-441.

Cahill BR, Berg BC. 99m-Technetium phosphate compound joint scintigraphy in the
management of juvenile osteochondritis dissecans of the femoral condyles. Am J Sports
Med 1983;11(5):329-335.

AAOS Clinical Practice Guidelines Unit 148 v1.1 033111



Cahill BR. Osteochondritis Dissecans of the Knee: Treatment of Juvenile and Adult
Forms. J Am Acad Orthop Surg 1995;3(4):237-247.

Casscells SW. The place of arthroscopy in the diagnosis and treatment of internal
derangement of the knee: an analysis of 1000 cases. Clin Orthop Relat Res
1980;(151):135-142.

Caumo F, Russo A, Faccioli N et al. Autologous chondrocyte implantation: prospective
MRI evaluation with clinical correlation. Radiol Med 2007;112(5):722-731.

Cepero S, Ullot R, Sastre S. Osteochondritis of the femoral condyles in children and
adolescents: our experience over the last 28 years. J Pediatr Orthop B 2005;14(1):24-29.

Cherubino P, Grassi FA, Bulgheroni P, Ronga M. Autologous chondrocyte implantation
using a bilayer collagen membrane: a preliminary report. J Orthop Surg (Hong Kong)
2003;11(1):10-15.

Chiang Y-P, Wang T-G, Lew HL. Application of high resolution ultrasound for
examination of the knee joint. Journal of Medical Ultrasound 2007;15(4):203-212.

Choi YS, Cohen NA, Potter HG, Mintz DN. Magnetic resonance imaging in the
evaluation of osteochondritis dissecans of the patella. Skeletal Radiol 2007;36(10):929-
935.

Chow JC, Hantes ME, Houle JB, Zalavras CG. Arthroscopic autogenous osteochondral
transplantation for treating knee cartilage defects: a 2- to 5-year follow-up study.
Arthroscopy 2004;20(7):681-690.

Conrad JM, Stanitski CL. Osteochondritis dissecans: Wilson's sign revisited. Am J Sports
Med 2003;31(5):777-778.

Convery FR, Botte MJ, Akeson WH, Meyers MH. Chondral defects of the knee.
Contemp Orthop 1994;28(2):101-107.

Convery FR, Meyers MH, Akeson WH. Fresh osteochondral allografting of the femoral
condyle. Clin Orthop Relat Res 1991;(273):139-145.

Crawfurd EJ, Emery RJ, Aichroth PM. Stable osteochondritis dissecans--does the lesion
unite? J Bone Joint Surg Br 1990;72(2):320.

Cugat R, Garcia M, Cusco X et al. Osteochondritis dissecans: A historical review and its
treatment with cannulated screws. Arthroscopy 1993;9(6):675-684.

AAOS Clinical Practice Guidelines Unit 149 v1.1 033111



Dandy DJ. Arthroscopy in the treatment of young patients with anterior knee pain.
Orthop Clin North Am 1986;17(2):221-229.

Davidson PA, Rivenburgh DW, Dawson PE, Rozin R. Clinical, histologic, and
radiographic outcomes of distal femoral resurfacing with hypothermically stored
osteoarticular allografts. Am J Sports Med /20;35(7):1082-1090.

De Gauzy JS, Mansat C, Darodes PH, Cahuzac JP. Natural course of osteochondritis
dissecans in children. Journal of Pediatric Orthopaedics Part B 1999;8(1):26-28.

De Smet AA, llahi OA, Graf BK. Reassessment of the MR criteria for stability of
osteochondritis dissecans in the knee and ankle. Skeletal Radiol 1996;25(2):159-163.

De Smet AA, llahi OA, Graf BK. Untreated osteochondritis dissecans of the femoral
condyles: prediction of patient outcome using radiographic and MR findings. Skeletal
Radiol 1997;26(8):463-467.

De BA, Casteleyn PP, Opdecam P. Osteochondritis dissecans of the knee: present state.
The role of arthroscopy and arthroscopic surgery. Acta Orthop Belg 1983;49(4):468-478.

Deie M, Ochi M, Sumen Y et al. Relationship between osteochondritis dissecans of the
lateral femoral condyle and lateral menisci types. J Pediatr Orthop 2006;26(1):79-82.

Delcogliano A, Caporaso A, Menghi A, Rinonapoli G, Chiossi S. Results of autologous
osteochondral grafts in chondral lesions of the knee. Minerva Chir 2002;57(3):273-281.

DellaMaggiora R, Vaishnav S, Vangsness J. Osteochondritis Dissecans of the Adult
Knee. Operative Techniques in Sports Medicine 2008;16(2):65-69.

Denoncourt PM, Patel D, Dimakopoulos P. Arthroscopy update #1. Treatment of
osteochondrosis dissecans of the knee by arthroscopic curettage, follow-up study. Orthop
Rev 1986;15(10):652-657.

Denoncourt PM, Patel D, Dimakopoulos P. Treatment of osteochondrosis dissecans of
the knee by arthroscopic curettage, follow-up study. Orthop Rev 1986;15(10):652-657.

Desai MA, Bancroft LW, Ortiguera CJ. Osteochondritis dissecans. Orthopedics
2008;31(9):952-956.

Desai MA, Bancroft LW, Ortiguera CJ. What's your diagnosis? Osteochondritis
dissecans. Orthopedics 2008;31(9):830, 952-830, 954.

AAOS Clinical Practice Guidelines Unit 150 v1.1 033111



Desai SS, Patel MR, Michelli LJ, Silver JW, Lidge RT. Osteochondritis dissecans of the
patella. J Bone Joint Surg Br 1987;69(2):320-325.

Dhollander AA, Huysse WC, Verdonk PC et al. MRI evaluation of a new scaffold-based
allogenic chondrocyte implantation for cartilage repair. Eur J Radiol 2009.

Dipaola JD, Nelson DW, Colville MR. Characterizing osteochondral lesions by magnetic
resonance imaging. Arthroscopy 1991;7(1):101-104.

Donaldson LD, Wojtys EM. Extraarticular drilling for stable osteochondritis dissecans in
the skeletally immature knee. J Pediatr Orthop 2008;28(8):831-835.

Emmerson BC, Gortz S, Jamali AA, Chung C, Amiel D, Bugbee WD. Fresh
osteochondral allografting in the treatment of osteochondritis dissecans of the femoral
condyle. Am J Sports Med 2007;35(6):907-914.

Engebretsen L, Arendt E, Fritts HM. Osteochondral lesions and cruciate ligament
injuries. MRI in 18 knees. Acta Orthop Scand 1993;64(4):434-436.

Engebretsen L, Arendt E, Fritts HM. Osteochondral lesions and cruciate ligament. MRI
in 18 knees. Acta Orthop Scand 1993;64(4):434-436.

Erggelet C, Steinwachs MR, Reichelt A. The operative treatment of full thickness
cartilage defects in the knee joint with autologous chondrocyte transplantation. Saudi
Med J 2000;21(8):715-721.

Everett CL, Walker CL, Dodson DK. Arthroscopic fixation of osteochondritis dissecans.
Outpatient treatment for condylar defects. AORN J 1992;55(5):1194-1209.

Everett CL, Walker CL, Dodson DK. Arthroscopic fixation of osteochondritis dissecans:
outpatient treatment for condylar defects. AORN J /19;55(5):1193-1195.

Fabbriciani C, Schiavone PA, Milano G, Manunta A. Osteochondral autografts in the
treatment of osteochondritis dissecans of the knee. Journal of Sports Traumatology and
Related Research 1998;20(2):119-125.

Farnworth L. Osteochondral defects of the knee. Orthopedics /20;23(2):146-159.

Felus J, Kowalczyk B, Lejman T. Sonographic evaluation of the injuries after traumatic
patellar dislocation in adolescents. J Pediatr Orthop 2008;28(4):397-402.

AAOS Clinical Practice Guidelines Unit 151 v1.1 033111



Ferruzzi A, Buda R, Faldini C et al. Autologous chondrocyte implantation in the knee
joint: open compared with arthroscopic technique. Comparison at a minimum follow-up
of five years. J Bone Joint Surg Am 2008;90 Suppl 4:90-101.

Flynn JM, Kocher MS, Ganley TJ. Osteochondritis dissecans of the knee. J Pediatr
Orthop 2004;24(4):434-443,

Fonseca AS, Keret D, MacEwen GD. Familial osteochondritis dissecans. Orthopedics
1990;13(11):1259-1262.

Fonseca F, Balaco 1. Fixation with autogenous osteochondral grafts for the treatment of
osteochondritis dissecans (stages 111 and 1V). Int Orthop 2009;33(1):139-144.

Ganley TJ, Gaugler RL, Kocher MS, Flynn JM, Jones KJ. Osteochondritis Dissecans of
the Knee. Operative Techniques in Sports Medicine 2006;14(3):147-158.

Garrett JC. Fresh osteochondral allografts for treatment of articular defects in
osteochondritis dissecans of the lateral femoral condyle in adults. Clin Orthop Relat Res
1994;(303):33-37.

Garrett JC, Kress KJ, Mudano M. Osteochondritis dissecans of the lateral femoral
condyle in the adult. Arthroscopy 1992;8(4):474-481.

Garrett JC. Treatment of osteochondral defects of the distal femur with fresh
osteochondral allografts: a preliminary report. Arthroscopy 1986;2(4):222-226.

Gebarski K, Hernandez RJ. Stage-I osteochondritis dissecans versus normal variants of
ossification in the knee in children. Pediatr Radiol 2005;35(9):880-886.

Gepstein R, Conforty B, Weiss RE, Hallel T. Surgery for early stage osteochondritis
dissecans of the knee in young adults: a preliminary report. Orthopedics 1986;9(8):1087-
1089.

Ghali A, James SL, Saifuddin A, Briggs TW. Bilateral osteochondrosis of the superior
pole of the patellae in association with bilateral osteochondritis dissecans of the lateral
femoral condyle. Clin Radiol 2008;63(4):478-482.

Gikas PD, Bayliss L, Bentley G, Briggs TW. An overview of autologous chondrocyte
implantation. J Bone Joint Surg Br 2009;91(8):997-1006.

Gillespie HS, Day B. Bone peg fixation in the treatment of osteochondritis dissecans of
the knee joint. Clin Orthop Relat Res 1979;(143):125-130.

AAOS Clinical Practice Guidelines Unit 152 v1.1 033111



Gillogly SD. Treatment of Large Full-Thickness Chondral Defects of the Knee with
Autologous Chondrocyte Implantation. Arthroscopy - Journal of Arthroscopic and
Related Surgery 2003;19(10).

Glancy GL. Juvenile osteochondritis dissecans. Am J Knee Surg 1999;12(2):120-124.

Gobbi A, Kon E, Berruto M et al. Patellofemoral full-thickness chondral defects treated
with second-generation autologous chondrocyte implantation: results at 5 years' follow-
up. Am J Sports Med 2009;37(6):1083-1092.

Gomoll AH, Flik KR, Hayden JK, Cole BJ, Bush-Joseph CA, Bach BR, Jr. Internal
fixation of unstable Cahill Type-2C osteochondritis dissecans lesions of the knee in
adolescent patients. Orthopedics 2007;30(6):487-490.

Gooding CR, Bartlett W, Bentley G, Skinner JA, Carrington R, Flanagan A. A
prospective, randomised study comparing two techniques of autologous chondrocyte
implantation for osteochondral defects in the knee: Periosteum covered versus type /111
collagen covered. Knee 2006;13(3):203-210.

Graichen H, Al-Shamari D, Hinterwimmer S, von Eisenhart-Rothe R, Vogl T, Eckstein F.
Accuracy of quantitative magnetic resonance imaging in the detection of ex vivo focal
cartilage defects. Ann Rheum Dis 2005;64(8):1120-1125.

Grainger R, Stuckey S, O'Sullivan R, Davis SR, Ebeling PR, Wluka AE. What is the
clinical and ethical importance of incidental abnormalities found by knee MRI1? Arthritis
Research and Therapy 2008;10(1 Article Number).

Green JP. Osteochondritis dissecans of the knee. Physiotherapy 1966;52(7):233-235.

Gross AE, Shasha N, Aubin P. Long-term followup of the use of fresh osteochondral
allografts for posttraumatic knee defects. Clinical Orthopaedics & Related Research
120;435: 79-87(53 ref).

Gudas R, Kalesinskas RJ, Kimtys V et al. A prospective randomized clinical study of
mosaic osteochondral autologous transplantation versus microfracture for the treatment
of osteochondral defects in the knee joint in young athletes. Arthroscopy
2005;21(9):1066-1075.

Gudas R, Stankevicius E, Monastyreckiene E, Pranys D, Kalesinskas RJ. Osteochondral
autologous transplantation versus microfracture for the treatment of articular cartilage
defects in the knee joint in athletes. Knee Surg Sports Traumatol Arthrosc
2006;14(9):834-842.

AAOS Clinical Practice Guidelines Unit 153 v1.1 033111



Guhl JF. Arthroscopic treatment of osteochondritis dissecans. Clin Orthop Relat Res
1982;(167):65-74.

Guhl JF. Arthroscopic treatment of osteochondritis dissecans: preliminary report. Orthop
Clin North Am 1979;10(3):671-683.

Hand CJ, Lobo JJA, White LM, Miniaci A. Osteochondral autograft resurfacing. Sports
Medicine and Arthroscopy Review 2003;11(4):245-263.

Hangody L, Kish G, Karpati Z, Szerb I, Udvarhelyi I. Arthroscopic autogenous
osteochondral mosaicplasty for the treatment of femoral condylar articular defects. A
preliminary report. Knee Surg Sports Traumatol Arthrosc 1997;5(4):262-267.

Hangody L, Rathonyi GK, Duska Z, Vasarhelyi G, Fules P, Modis L. Autologous
Osteochondral Mosaicplasty. Journal of Bone and Joint Surgery - Series A
2004;86(SUPPL. 1):65-72.

Hangody L, Fules P. Autologous osteochondral mosaicplasty for the treatment of full-
thickness defects of weight-bearing joints: ten years of experimental and clinical
experience. J Bone Joint Surg Am 2003;85-A Suppl 2:25-32.

Hangody L, Rathonyi GK, Duska Z, Vasarhelyi G, Fules P, Modis L. Autologous
osteochondral mosaicplasty. Surgical technique. J Bone Joint Surg Am 2004;86-A Suppl
1:65-72.

Hangody L, Kish G, Karpati Z, Udvarhelyi I, Szigeti I, Bely M. Mosaicplasty for the
treatment of articular cartilage defects: application in clinical practice. Orthopedics
1998;21(7):751-756.

Hangody L, Kish G, Karpati Z. Mosaicplasty for the treatment of osteochondritis
dissecans of the knee. Journal of Sports Traumatology and Related Research
1998;20(2):126-133.

Harding WG, 1l1. Diagnosis of ostechondritis dissecans of the femoral condyles: the
value of the lateral x-ray view. Clin Orthop Relat Res 1977;(123):25-26.

Hartzman S, Reicher MA, Bassett LW, Duckwiler GR, Mandelbaum B, Gold RH. MR
imaging of the knee. Part Il. Chronic disorders. Radiology 1987;162(2):553-557.

Havulinna J, Jokio P, Lindholm TS, Viljanen V, Savilahti S. Long-term results of Smillie
pin fixation of osteochondritis dissecans in the femoral condyles. Ann Chir Gynaecol
1995;84(1):71-80.

AAOS Clinical Practice Guidelines Unit 154 v1.1 033111



Haywood H, Boyce W. Knee overuse injuries in the skeletally immature athlete.
Physiother Can /19;48(3):190-196.

Hefti F, Beguiristain J, Krauspe R et al. Osteochondritis dissecans: a multicenter study of
the European Pediatric Orthopedic Society. J Pediatr Orthop B 1999;8(4):231-245.

Hjelle K, Solheim E, Strand T, Muri R, Brittberg M. Articular cartilage defects in 1,000
knee arthroscopies. Arthroscopy 2002;18(7):730-734.

Homminga GN, Bulstra SK, Bouwmeester PS, van der Linden AJ. Perichondral grafting
for cartilage lesions of the knee. J Bone Joint Surg Br 1990;72(6):1003-1007.

Horas U, Pelinkovic D, Herr G, Aigner T, Schnettler R. Autologous chondrocyte
implantation and osteochondral cylinder transplantation in cartilage repair of the knee
joint. A prospective, comparative trial. J Bone Joint Surg Am 2003;85-A(2):185-192.

Hughes JA, Cook JV, Churchill MA, Warren ME. Juvenile osteochondritis dissecans: a
5-year review of the natural history using clinical and MRI evaluation. Pediatr Radiol
2003;33(6):410-417.

Hughston JC, Hergenroeder PT, Courtenay BG. Osteochondritis dissecans of the femoral
condyles. J Bone Joint Surg Am 1984;66(9):1340-1348.

Hung Y-C, Huang J-K. Stability of post traumatic Osteochondritis Dissecans of the knee:
MR imaging findings. Chinese Journal of Radiology 2005;30(4):199-204.

Jaberi FM. Osteochondritis dissecans of the weight-bearing surface of the medial femoral
condyle in adults. Knee 2002;9(3):201-207.

Jakob RP, Miniaci A. A compression pinning system for osteochondritis dissecans of the
knee. Acta Orthop Scand 1989;60(3):319-321.

Jakob RP, Franz T, Gautier E, Mainil-Varlet P. Autologous osteochondral grafting in the
knee: indication, results, and reflections. Clin Orthop Relat Res 2002;(401):170-184.

Jerosch J, Hoffstetter I, Reer R. Current treatment modalities of osteochondritis dissecans
of the knee joint: results of a nation-wide German survey. Acta Orthop Belg
1996;62(2):83-89.

Johnson LL, Uitvlugt G, Austin MD, Detrisac DA, Johnson C. Osteochondritis dissecans
of the knee: arthroscopic compression screw fixation. Arthroscopy 1990;6(3):179-189.

AAOS Clinical Practice Guidelines Unit 155 v1.1 033111



Jurgensen I, Bachmann G, Schleicher I, Haas H. Arthroscopic versus conservative
treatment of osteochondritis dissecans of the knee: value of magnetic resonance imaging
in therapy planning and follow-up. Arthroscopy 2002;18(4):378-386.

Kalb RL. Causes and treatment of loose bodies in the knee. Hosp Pract (Minneap )
1997;32(10):193-195.

Kanatli U, Senkoylu A, Simsek A, Cila E, Yetkin H. The application of biodegradable
rods for treatment of osteochondral lesions. Technol Health Care 2002;10(3-4):274-277.

Karataglis D, Green MA, Learmonth DJ. Autologous osteochondral transplantation for
the treatment of chondral defects of the knee. Knee 2006;13(1):32-35.

Kawasaki K, Uchio Y, Adachi N, lwasa J, Ochi M. Drilling from the intercondylar area
for treatment of osteochondritis dissecans of the knee joint. Knee 2003;10(3):257-263.

Kijowski R, De Smet AA. MRI findings of osteochondritis dissecans of the capitellum
with surgical correlation. AJR Am J Roentgenol 2005;185(6):1453-1459.

Kish G, Hangody L. A prospective, randomised comparison of autologous chondrocyte
implantation versus mosaicplasty for osteochondral defects of the knee [letter]. Journal of
Bone and Joint Surgery British Volume 2004;86:619-620.

Kivisto R, Pasanen L, Leppilahti J, Jalovaara P. Arthroscopic repair of osteochondritis
dissecans of the femoral condyles with metal staple fixation: a report of 28 cases. Knee
Surg Sports Traumatol Arthrosc 2002;10(5):305-309.

Kokkinakis M, Kafchitsas K, Rajeev A, Mortier J. Is MRI useful in the early follow-up
after autologous osteochondral transplantation? Acta Orthop Belg 2008;74(5):636-642.

Kon E, Delcogliano M, Filardo G et al. A novel nano-composite multi-layered
biomaterial for treatment of osteochondral lesions: Technique note and an early stability
pilot clinical trial. Injury 2009.

Kotani A, Ishii Y, Sasaki S. Autogenous osteochondral grafts for osteonecrosis of the
femoral condyle. J Orthop Surg (Hong Kong) 2003;11(2):117-122.

Koulalis D, Schultz W, Heyden M, Konig F. Autologous osteochondral grafts in the
treatment of cartilage defects of the knee joint. Knee Surg Sports Traumatol Arthrosc
2004;12(4):329-334.

AAOS Clinical Practice Guidelines Unit 156 v1.1 033111



Kouzelis A, Plessas S, Papadopoulos AX, Gliatis I, Lambiris E. Herbert screw fixation
and reverse guided drillings, for treatment of types Il and IV osteochondritis dissecans.
Knee Surg Sports Traumatol Arthrosc 2006;14(1):70-75.

Kramer DE, Kocher MS. Juvenile Osteochondritis Dissecans of the Knee. Operative
Techniques in Sports Medicine 2008;16(2):70-76.

Kramer DE, Kocher MS. Management of Patellar and Trochlear Chondral Injuries.
Operative Techniques in Orthopaedics 2007;17(4):234-243.

Kramer J, Stiglbauer R, Engel A, Prayer L, Imhof H. MR contrast arthrography (MRA)
in osteochondrosis dissecans. J Comput Assist Tomogr 1992;16(2):254-260.

Krishnan SP, Hart AJ, Skinner JA, Blackburn JS. Arthroscopic removal of loose bodies -
A useful technique. Ann R Coll Surg Engl 2006;88(2):226-227.

Krishnan SP, Skinner JA, Carrington RW, Flanagan AM, Briggs TW, Bentley G.
Collagen-covered autologous chondrocyte implantation for osteochondritis dissecans of
the knee: two- to seven-year results. J Bone Joint Surg Br 2006;88(2):203-205.

Krishnan SP, Skinner JA, Bartlett W et al. Who is the ideal candidate for autologous
chondrocyte implantation? J Bone Joint Surg Br 2006;88(1):61-64.

Kumar R, Dilip S, Padhy AK et al. Three-phase bone imaging in the early diagnosis of
osteochondritis dissecans of the patella. Clin Nucl Med 1998;23(8):540-541.

Kurzweil PR, Zambetti GJ, Jr., Hamilton WG. Osteochondritis dissecans in the lateral
patellofemoral groove. Am J Sports Med 1988;16(3):308-310.

Kus WM, Gorecki A, Strzelczyk P, Swiader P. Carbon fiber scaffolds in the surgical
treatment of cartilage lesions. Ann Transplant 1999;4(3-4):101-102.

Langer F, Percy EC. Osteochondritis dissecans and anomalous centres of ossification: a
review of 80 lesions in 61 patients. Can J Surg 1971;14(3):208-215.

LaPrade RF, Botker J, Herzog M, Agel J. Refrigerated osteoarticular allografts to treat
articular cartilage defects of the femoral condyles. A prospective outcomes study. J Bone
Joint Surg Am 2009;91(4):805-811.

Laprell H, Petersen W. Autologous osteochondral transplantation using the diamond
bone-cutting system (DBCS): 6-12 years' follow-up of 35 patients with osteochondral
defects at the knee joint. Arch Orthop Trauma Surg 2001;121(5):248-253.

AAOS Clinical Practice Guidelines Unit 157 v1.1 033111



Lattermann C, Kang RW, Cole BJ. What's new in the treatment of focal chondral defects
of the knee? Orthopedics 2006;29(10):898-903.

Lau LL, Mahadev A, Hui JHP. Common lower limb sports-related overuse injuries in
young athletes. Annals of the Academy of Medicine Singapore 2008;37(4):315-319.

Levine B, Kanat 10. Subchondral bone cysts, osteochondritis dissecans, and Legg-Calve-
Perthes disease: A correlation and proposal of their possible common etiology and
pathogenesis. J Foot Surg 1988;27(1):75-79.

Linden B, Nilsson BE. Chondrocalcinosis following osteochondritis dissecans in the
femur condyles. Clin Orthop Relat Res 1978;(130):223-227.

Linden B. Osteochondritis dissecans of the femoral condyles: a long-term follow-up
study. J Bone Joint Surg Am 1977;59(6):769-776.

Linden B. The incidence of osteochondritis dissecans in the condyles of the femur. Acta
Orthop Scand 1976;47(6):664-667.

Lindholm TS. Osteochondritis dissecans of the knee. A clinical study. Ann Chir
Gynaecol Fenn 1974;63(1):69-76.

Lindholm TS, Vankka E, Osterman K. Radiographically observed growth of fragment in
juvenile osteochondritis dissecans. Acta Orthop Belg 1982;48(3):504-5009.

Lindholm TS, Osterman K. Treatment of juvenile osteochondritis dissecans in the knee.
Acta Orthop Belg 1979;45(6):633-640.

Link TM, Mischung J, Wortler K, Burkart A, Rummeny EJ, Imhoff AB. Normal and
pathological MR findings in osteochondral autografts with longitudinal follow-up. Eur
Radiol 2006;16(1):88-96.

Lipscomb PR, Jr., Lipscomb PR, Sr., Bryan RS. Osteochondritis dissecans of the knee
with loose fragments. Treatment by replacement and fixation with readily removed pins.
J Bone Joint Surg Am 1978;60(2):235-240.

Litchman HM, McCullough RW, Gandsman EJ, Schatz SL. Computerized blood flow
analysis for decision making in the treatment of osteochondritis dissecans. J Pediatr
Orthop 1988;8(2):208-212.

Ma HL, Hung SC, Wang ST, Chang MC, Chen TH. Osteochondral autografts transfer for
post-traumatic osteochondral defect of the knee-2 to 5 years follow-up. Injury
2004;35(12):1286-1292.

AAOS Clinical Practice Guidelines Unit 158 v1.1 033111



Macarini L, Murrone M, Marini S, Moretti B, Patella V. Aspects of Magnetic Resonance
in the surgical treatment of osteochondral lesions of the knee. Radiol Med 2003;106(1-
2):74-86.

Mackie IG, Pemberton DJ, Maheson M. Arthroscopic use of the Herbert screw in
osteochondritis dissecans. J Bone Joint Surg Br 1990;72(6):1076.

Madsen BL, Noer HH, Carstensen JP, Normark F. Long-term results of periosteal
transplantation in osteochondritis dissecans of the knee. Orthopedics 2000;23(3):223-
226.

Magnussen RA, Carey JL, Spindler KP. Does operative fixation of an osteochondritis
dissecans loose body result in healing and long-term maintenance of knee function? Am J
Sports Med 2009;37(4):754-7509.

Makino A, Muscolo DL, Puigdevall M, Costa-Paz M, Ayerza M. Arthroscopic fixation of
osteochondritis dissecans of the knee: clinical, magnetic resonance imaging, and
arthroscopic follow-up. Am J Sports Med 2005;33(10):1499-1504.

Mann M. Arthroscopy of the knee joint in the diagnosis and follow-up observation of
osteochondritis dissecans. Endoscopy 1980;12(6):275-280.

Marcacci M, Kon E, Delcogliano M, Filardo G, Busacca M, Zaffagnini S. Arthroscopic
autologous osteochondral grafting for cartilage defects of the knee: prospective study
results at a minimum 7-year follow-up. Am J Sports Med 2007;35(12):2014-2021.

Marcacci M, Zaffagnini S, Kon E, Neri MP, Loreti I, Vascellari A. Autologous grafts for
knee osteochondral defect reconstruction in adults. Journal of Sports Traumatology and
Related Research 1998;20(2):109-117.

Marcacci M, Kon E, Zaffagnini S et al. Multiple osteochondral arthroscopic grafting
(mosaicplasty) for cartilage defects of the knee: prospective study results at 2-year
follow-up. Arthroscopy 2005;21(4):462-470.

Marcacci M, Kon E, Zaffagnini S, Visani A. Use of autologous grafts for reconstruction
of osteochondral defects of the knee. Orthopedics 1999;22(6):595-600.

Marco F, Lopez-Oliva F, Fernandez Fernandez-Arroyo JM et al. Osteochondral allografts
for osteochondritis dissecans and osteonecrosis of the femoral condyles. Int Orthop
1993;17(2):104-108.

Margolis M, McLennan MK. Radiology rounds. Osteochondritis dissecans. Can Fam
Physician 1995;41:985, 988-985, 990.

AAOS Clinical Practice Guidelines Unit 159 v1.1 033111



Marlovits S, Striessnig G, Resinger CT et al. Definition of pertinent parameters for the
evaluation of articular cartilage repair tissue with high-resolution magnetic resonance
imaging. Eur J Radiol 2004;52(3):310-319.

McCulloch PC, Kang RW, Sobhy MH, Hayden JK, Cole BJ. Prospective evaluation of
prolonged fresh osteochondral allograft transplantation of the femoral condyle: minimum
2-year follow-up. Am J Sports Med 2007;35(3):411-420.

McCullough RW, Gandsman EJ, Litchman H, Schatz SL, Deutsch SD. Computerized
blood-flow analysis in osteochondritis dissecans. Clin Nucl Med 1986;11(7):511-513.

McCullough RW, Gandsman EJ, Litchman HE, Schatz SL. Dynamic bone scintigraphy
in osteochondritis dissecans. Int Orthop 1988;12(4):317-322.

Mesgarzadeh M, Sapega AA, Bonakdarpour A et al. Osteochondritis dissecans: analysis
of mechanical stability with radiography, scintigraphy, and MR imaging. Radiology
1987;165(3):775-780.

Meyers MH, Akeson W, Convery FR. Resurfacing of the knee with fresh osteochondral
allograft. Journal of Bone and Joint Surgery - Series A 1989;71(5):704-713.

Michael JW, Wurth A, Eysel P, Konig DP. Long-term results after operative treatment of
osteochondritis dissecans of the knee joint-30 year results. Int Orthop 2008;32(2):217-
221.

Micheli LJ, Moseley JB, Anderson AF et al. Articular cartilage defects of the distal femur
in children and adolescents: treatment with autologous chondrocyte implantation. J
Pediatr Orthop 2006;26(4):455-460.

Micheli LJ. Sports injuries in children and adolescents. Questions and controversies. Clin
Sports Med 1995;14(3):727-745.

Miniaci A, Tytherleigh-Strong G. Fixation of unstable osteochondritis dissecans lesions
of the knee using arthroscopic autogenous osteochondral grafting (mosaicplasty).
Arthroscopy 2007;23(8):845-851.

Mitsuoka T, Shino K, Hamada M, Horibe S. Osteochondritis dissecans of the lateral
femoral condyle of the knee joint. Arthroscopy 1999;15(1):20-26.

Miura K, Ishibashi Y, Tsuda E, Sato H, Toh S. Results of arthroscopic fixation of
osteochondritis dissecans lesion of the knee with cylindrical autogenous osteochondral
plugs. Am J Sports Med 2007;35(2):216-222.

AAOS Clinical Practice Guidelines Unit 160 v1.1 033111



Morelli M, Nagamori J, Miniaci A. Management of chondral injuries of the knee by
osteochondral autogenous transfer (mosaicplasty). J Knee Surg 2002;15(3):185-190.

Mubarak SJ, Carroll NC. Juvenile osteochondritis dissecans of the knee: etiology. Clin
Orthop Relat Res 1981;(157):200-211.

Murray JR, Chitnavis J, Dixon P et al. Osteochondritis dissecans of the knee; long-term
clinical outcome following arthroscopic debridement. Knee 2007;14(2):94-98.

Navarro R, Cohen M, Filho MC, da Silva RT. The arthroscopic treatment of
osteochondritis dissecans of the knee with autologous bone sticks. Arthroscopy
2002;18(8):840-844.

Nehrer S, Dorotka R, Domayer S, Stelzeneder D, Kotz R. Treatment of full-thickness
chondral defects with hyalograft C in the knee: a prospective clinical case series with 2 to
7 years' follow-up. Am J Sports Med 2009;37 Suppl 1:81S-87S.

Neilson B, Boyles RE. Osteochondral defect of the medial femoral condyle. J Orthop
Sports Phys Ther 2009;39(6):490.

Nelson DW, DiPaola J, Colville M, Schmidgall J. Osteochondritis dissecans of the talus
and knee: prospective comparison of MR and arthroscopic classifications. J Comput
Assist Tomogr 1990;14(5):804-808.

Nicholas JA, Freiberger RH, Killoran PJ. Double-contrast arthrography of the knee. Its
value in the management of two hundred and twenty-five knee derangements. J Bone
Joint Surg Am 1970;52(2):203-220.

Nicholson P, Mulcahy D, Curtin B, McElwain JP. Role of carbon fibre implants in
osteochondral defects of the knee. Ir J Med Sci 1998;167(2):86-88.

Odgaard F, Tuxoe J, Joergensen U et al. Clinical decision making in the acutely injured
knee based on repeat clinical examination and MRI. Scand J Med Sci Sports
2002;12(3):154-162.

Outerbridge RE. Osteochondritis dissecans of the posterior femoral condyle. Clin Orthop
Relat Res 1983;(175):121-129.

Ozturk A, Ozdemir MR, Ozkan Y. Osteochondral autografting (mosaicplasty) in grade
IV cartilage defects in the knee joint: 2- to 7-year results. Int Orthop 2006;30(3):200-204.

Paille P, Quesnel C, Baunin C, Railhac JJ. Computed arthrography: its role in the
screening of joint diseases in pediatric radiology. Pediatr Radiol 1988;18(5):386-390.

AAOS Clinical Practice Guidelines Unit 161 v1.1 033111



Palczewski P, Strzelczyk P, Golebiowski M. Osteochondrosis dissecans of the knee:
Evaluation of the evolution of MR morphology during treatment. Polish Journal of
Radiology 2008;73(3):7-16.

Paletta GA, Jr., Bednarz PA, Stanitski CL, Sandman GA, Stanitski DF, Kottamasu S. The
prognostic value of quantitative bone scan in knee osteochondritis dissecans. A
preliminary experience. Am J Sports Med 1998;26(1):7-14.

Pascual-Garrido C, Slabaugh MA, L'Heureux DR, Friel NA, Cole BJ. Recommendations
and treatment outcomes for patellofemoral articular cartilage defects with autologous
chondrocyte implantation: prospective evaluation at average 4-year follow-up. Am J
Sports Med 2009;37 Suppl 1:33S-41S.

Pavesio A, Abatangelo G, Borrione A et al. Hyaluronan-based scaffolds (Hyalograft C)
in the treatment of knee cartilage defects: preliminary clinical findings. Novartis Found
Symp 2003;249:203-217.

Peters TA, McLean ID. Osteochondritis dissecans of the patellofemoral joint. Am J
Sports Med 2000;28(1):63-67.

Peterson L, Minas T, Brittberg M, Nilsson A, Sjogren-Jansson E, Lindahl A. Two- to 9-
year outcome after autologous chondrocyte transplantation of the knee. Clin Orthop Relat
Res 2000;(374):212-234.

Phillips MD, Pomeranz SJ. Imaging of Osteochondritis Dissecans of the Knee. Operative
Techniques in Sports Medicine 2008;16(2):52-64.

Pietschmann MF, Horng A, Niethammer T et al. Cell quality affects clinical outcome
after MACI procedure for cartilage injury of the knee. Knee Surg Sports Traumatol
Arthrosc 2009;17(11):1305-1311.

Pill SG, Ganley TJ, Milam RA, Lou JE, Meyer JS, Flynn JM. Role of magnetic
resonance imaging and clinical criteria in predicting successful nonoperative treatment of
osteochondritis dissecans in children. J Pediatr Orthop 2003;23(1):102-108.

Prakash D, Learmonth D. Natural progression of osteo-chondral defect in the femoral
condyle. Knee 2002;9(1):7-10.

Prickett WD, Ward SI, Matava MJ. Injury clinic. Magnetic resonance imaging of the
knee. Sports Med /20;31(14):997-10109.

Puddu GC, Cerullo G, Cipolla M, Franco V, Gianni E. Pridie drilling. Journal of Sports
Traumatology and Related Research 1998;20(2):49-60.

AAOS Clinical Practice Guidelines Unit 162 v1.1 033111



Rae PJ, Noble J. Arthroscopic drilling of osteochondral lesions of the knee. J Bone Joint
Surg Br 1989;71(3):534.

Renu JMA, Bou CV, Portet RV, Diaz JAM, Gonzalez FXA, Soler RR. Osteochondritis
dissecans of the patella: 12 cases followed for 4 years. Acta Orthop Scand
1994;65(1):77-79.

Rey Zuniga JJ, Sagastibelza J, Lopez Blasco JJ, Martinez GM. Arthroscopic use of the
Herbert screw in osteochondritis dissecans of the knee. Arthroscopy 1993;9(6):668-670.

Richards J, Lonergan RP. Arthroscopic surgery for relief of pain in the osteoarthritic
knee. Orthopedics 1984;7(11):1705-1707.

Rideout DF, Davis S, Navani SV. Osteochondritis dissecans patellae. Br J Radiol
1966;39(465):673-675.

Rimtautas G, Kalesinskas RJ, Kunigiskis G, ius D, Kaunas VA. Autologous
osteochondral transplantation (mosaicplasty) for the treatment of femoral condyle
defects. The Journal of Bone and Joint Surgery 2004;86-B:314-31b.

Rinaldi E. Treatment of osteochondritis dissecans and cartilaginous fractures of the knee
by osteo-cartilaginous autografts. Ital J Orthop Traumatol 1982;8(1):17-21.

Robertson W, Kelly BT, Green DW. Osteochondritis dissecans of the knee in children.
Curr Opin Pediatr 2003;15(1):38-44.

Rogers BA, David LA, Briggs TW. Sequential outcome following autologous
chondrocyte implantation of the knee: A six-year follow-up. Int Orthop 20009.

Ronga M, Zappala G, Cherubino M, Genovese EA, Bulgheroni P. Osteochondritis
dissecans of the entire femoral trochlea. Am J Sports Med 2006;34(9):1508-1511.

Rubin DA. Magnetic resonance imaging of chondral and osteochondral injuries. Top
Magn Reson Imaging 1998;9(6):348-359.

Salzmann GM, Paul J, Bauer JS et al. T2 assessment and clinical outcome following
autologous matrix-assisted chondrocyte and osteochondral autograft transplantation.
Osteoarthritis Cartilage 2009;17(12):1576-1582.

Schellhas KP. Internal derangement of the temporomandibular joint: radiologic staging
with clinical, surgical, and pathologic correlation. Magn Reson Imaging 1989;7(5):495-
515.

AAOS Clinical Practice Guidelines Unit 163 v1.1 033111



Schindler OS. Osteochondritis dissecans of the knee. Current Orthopaedics
2007;21(1):47-58.

Schneider T, Fink B, Jerosch J, Assheuer J, Ruther W. The value of magnetic resonance
imaging as postoperative control after arthroscopic treatment of osteochondritis
dissecans. Arch Orthop Trauma Surg 1998;117(4-5):235-239.

Schwarz C, Blazina ME, Sisto DJ, Hirsh LC. The results of operative treatment of
osteochondritis dissecans of the patella. Am J Sports Med 1988;16(5):522-529.

Scott DJ, Jr., Stevenson CA. Osteochondritis dissecans of the knee in adults. Clin Orthop
Relat Res 1971;76:82-86.

Singh S, Chowdhury V, Dixit R, Khera G. Images- osteochondritis dissecans of knee:
MR imaging. Indian Journal of Radiology and Imaging 2005;15(4):463-466.

Smith JB. Osteochondritis dissecans of the trochlea of the femur. Arthroscopy
1990;6(1):11-17.

Stattin EL, Tegner Y, Domellof M, Dahl N. Familial osteochondritis dissecans associated
with early osteoarthritis and disproportionate short stature. Osteoarthritis Cartilage
2008;16(8):890-896.

Stougaard J. Osteochondritis dissecans of the patella. Acta Orthop Scand 1974;45(1):111-
118.

Szerb I, Hangody L, Duska Z, Kaposi NP. Mosaicplasty: long-term follow-up. Bull Hosp
Jt Dis 2005;63(1-2):54-62.

Takahara M, Mura N, Sasaki J, Harada M, Ogino T. Classification, treatment, and
outcome of osteochondritis dissecans of the humeral capitellum. Surgical technique. J
Bone Joint Surg Am 2008;90 Suppl 2 Pt 1:47-62.

Tegnander A, Engebretsen L, Bergh K, Eide E, Holen KJ, Iversen OJ. Activation of the
complement system and adverse effects of biodegradable pins of polylactic acid (Biofix)
in osteochondritis dissecans. Acta Orthop Scand 1994;65(4):472-475.

Thomson NL. Osteochondritis dissecans and osteochondral fragments managed by
Herbert compression screw fixation. Clin Orthop Relat Res 1987;(224):71-78.

Tuompo P, Landtman M, Sandelin J et al. Operative treatment of osteochondritis
dissecans of the knee: A retrospective comparison of fixation with autologous bone pegs
vs. bioabsorbable rods. Knee 2000;7(1):31-38.

AAOS Clinical Practice Guidelines Unit 164 v1.1 033111



Tuompo P, Arvela V, Partio EK, Rokkanen P. Osteochondritis dissecans of the knee
fixed with biodegradable self-reinforced polyglycolide and polylactide rods in 24
patients. Int Orthop 1997;21(6):355-360.

Twyman RS, Desai K, Aichroth PM. Osteochondritis dissecans of the knee. A long-term
study. J Bone Joint Surg Br 1991;73(3):461-464.

Uematsu K, Habata T, Hasegawa Y et al. Osteochondritis dissecans of the knee: long-
term results of excision of the osteochondral fragment. Knee 2005;12(3):205-208.

Vellala RP, Manjure S, Ryan PJ. Single photon emission computed tomography scanning
in the diagnosis of knee pathology. J Orthop Surg (Hong Kong) 2004;12(1):87-90.

Wang CJ. Treatment of focal articular cartilage lesions of the knee with autogenous
osteochondral graftsA 2- to 4-year follow-up study. Arch Orthop Trauma Surg
2002;122(3):169-172.

Wang TW, Knopp WD, Bush-Joseph CA, Bach BR, Jr. Osteochondritis dissecans of the
knee. Physician and Sportsmedicine 1998;26(8):31-36.

Wasiak J, Clar C, Villanueva E. Autologous cartilage implantation for full thickness
articular cartilage defects of the knee. Wasiak Jason , Clar Christine , Villanueva Elmer
Autologous cartilage implantation for full thickness articular cartilage defects of the knee
Cochrane Database of Systematic Reviews: Reviews 2006 Issue 3 John Wiley & Sons ,
Ltd Chichester, UK DOI : 10 1 2006.

WeckstrAfm M, Parviainen M, Kiuru MJ, Mattila VM, PihlajamAski HK. Comparison
of bioabsorbable pins and nails in the fixation of adult osteochondritis dissecans
fragments of the knee: an outcome of 30 knees. Am J Sports Med /20;35(9):1467-1476.

Wershba M, Dalinka MK, Coren GS, Cotler J. Double contrast knee arthrography in the
evaluation of osteochondritis dissecans. Clin Orthop Relat Res 1975;(107):81-86.

Williams RJ 111, Ranawat AS, Potter HG, Carter T, Warren RF. Fresh stored allografts
for the treatment of osteochondral defects of the knee. Journal of Bone & Joint
Surgery89A(4):718-726.

Williams RJ, 111, Ranawat AS, Potter HG, Carter T, Warren RF. Fresh stored allografts
for the treatment of osteochondral defects of the knee. J Bone Joint Surg Am
2007;89(4):718-726.

Wilson JN. A diagnostic sign in osteochondritis DISSECANS OF THE KNEE. J Bone
Joint Surg Am 1967;49(3):477-480.

AAOS Clinical Practice Guidelines Unit 165 v1.1 033111



Wright RW, McLean M, Matava MJ, Shively RA. Osteochondritis dissecans of the knee:
long-term results of excision of the fragment. Clin Orthop Relat Res 2004;(424):239-243.

Yeung DW. Radionuclide imaging in osteochondritis dissecans. Clin Nucl Med
1981;6(3):122.

Yoshida S, Ikata T, Takai H, Kashiwaguchi S, Katoh S, Takeda Y. Osteochondritis
dissecans of the femoral condyle in the growth stage. Clin Orthop Relat Res
1998;(346):162-170.

Zmerly H, Pellacci F. The treatment of cartilage injuries in footballers. Journal of Sports
Traumatology and Related Research 2000;22(1):12-23.

Zuniga JJR, Sagastibelza J, Blasco JJL, Grande MM. Arthroscopic use of the Herbert
screw in osteochondritis dissecans of the knee. Arthroscopy 1993;9(6):668-670.

Osteochondritis dissecans. JAMA 1973;224(5 Suppl):781.

AAOS Clinical Practice Guidelines Unit 166 v1.1 033111





