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Abstract

Background Osteochondritis dissecans (OCD) was first

described to provide an explanation for the nontraumatic

development of loose bodies within a joint. Despite many

reports on the subject, there remains no clear understanding

of the etiology, natural history, or treatment.

Questions/purposes This review was undertaken to

delineate (1) the etiology of OCD; (2) the presentation and

locations; (3) the most appropriate imaging modalities; and

(4) the most effective treatment strategies.

Methods We reviewed the English literature using a

database compiled from a Medline search for ‘‘osteo-

chondritis dissecans’’. We identified 1716 publications,

1246 of which were in English. After exclusions, we

reviewed 748 articles and of these cited 85. The observa-

tions of each study were then synthesized into this report.

Results There appears to be no consensus concerning the

etiology of OCD lesions. The presentations and locations

are variable, but the knee, ankle, and elbow are most

commonly involved. Although plain film assessment is

important in OCD, there appears to be a trend toward the

use of MRI, but the preferred sequences are in evolution.

We found no consensus on the treatment of these lesions,

related in part to the lack of agreement of methods for

assessing outcomes.

Conclusions Despite more than a century of study, we

have made little advancement in our understanding of

OCD. A study group has been formed to address this issue

and actively seeks to answer these unknown issues

regarding OCD.

Introduction

Loose bodies within a joint were first described in 1870 by

Paget [64]. In 1888, König (in a paper translated to English

in this symposium) suggested three methods by which

loose bodies could be created: (1) direct trauma with acute

osteochondral fracture; (2) minimal trauma that develops

into osteonecrosis and subsequent fragmentation; or (3) no

evidence of trauma with spontaneous development that he

coined osteochondritis dissecans (OCD) [21, 41].

In the past, many surgeons suggested skeletally imma-

ture patients (juvenile OCD) had a better prognosis,

inconsistently defined as either radiographic healing or

resolution of pain [5, 9, 14, 40, 47, 58]. However, despite

differences in prognosis based on age, many of these

authors believed juvenile and adult-onset OCD reflected

the same pathologic processes but merely discovered at

different points of skeletal maturity.

Although the exact pathophysiology is unknown, OCD

is currently recognized as an acquired lesion of subchon-

dral bone characterized by degrees of osseous resorption,

collapse, and sequestrum formation with possible

involvement of the articular cartilage through delamination
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unrelated to an acute osteochondral fracture of normal

cartilage [14, 40]. This understanding of the end point of

the disease process has led to many etiologies of OCD

being postulated (particularly concerning the knee),

including trauma [1, 3], inflammation [41, 70], genetics

[58], vascular abnormalities [47, 48], and constitutional

factors [9]; but, again, the cause remains unknown.

We examine the evolution of knowledge from the time

of Professor König’s first description until the present time

when a study group (Research on OsteoChondritis of the

Knee [ROCK]) was formed to examine over a century’s

worth of hypotheses, prospectively research the nature of

OCD, and develop defined algorithms for treatment. The

focus is on OCDs discovered during childhood and those

involving the knee, although OCDs have been found in

many other joints, including the elbow and ankle. We

specifically assessed the literature to examine (1) the eti-

ology of OCD; (2) the presentation and locations; (3) the

most appropriate imaging; and (4) the most effective

treatment strategies.

Search Strategy and Criteria

An initial PubMed and Medline search was performed of all

manuscripts before the Fall of 2011 using the following key

phrase: osteochondritis dissecans. This yielded 1716 publi-

cations, but after excluding non-English articles, this yielded

1246 manuscripts. We then excluded papers related to

osteochondrosis, case reports, letters to the editor, and other

nonscientific publications less review papers. This yielded

748 articles, all of which we reviewed the abstracts for

content. Three hundred ten were excluded because they were

animal studies unrelated to our key questions or they con-

tributed limited data compared with similar papers that had a

better methodology or sample size, unless they were of

historical interest. Likewise, two general review papers were

retained if they contributed some new data or hypothesis

concerning our key questions, yielding 438 articles we

reviewed in detail.

The 438 articles were reviewed with our four questions

in mind. Each paper was earmarked concerning the pres-

ence, or absence, of an attempted answer to one of our four

study questions and segregated into categories based on

those earmarks. If the authors attempted to answer more

than one of our study questions, then their paper was placed

into as many categories as appropriate. For those articles

answering the question of etiology, their hypotheses were

recorded and their methodologies (retrospective review,

prospective evaluation, or case series, etc) noted. Those

papers discussing presentation and location were reviewed

for those specific answers and the number of patients and

methodologies recorded. Articles discussing radiographic

assessment were divided among plain film, MRI, and other.

Each article was then assessed based on sample size and

results recorded for comparison. Finally, the articles deal-

ing with treatment of OCD were categorized into

nonoperative and operative and the various techniques

were recorded along with outcomes. Methodology was also

recorded to help determine inclusion in our study.

Once all the papers were reviewed in this fashion, we

elected to discuss only the 85 papers that used the best

methodology (if multiple papers discussed similar findings)

or those papers with a unique perspective (despite possibly

having poor methodology).

Etiology

Although no conclusive evidence has been discovered over

the past 123 years of evaluation, many hypotheses have

been presented and tested primarily by ex vivo histology

(but discussed in detail subsequently). The potential etiol-

ogies include: inflammation, spontaneous osteonecrosis

and vascular deficiency, genetics, and repetitive trauma.

König’s originally postulated OCD was the result of

inflammation, hence the coining of the term osteochondritis

[41]. However, subsequent histologic studies have not

supported an inflammatory etiology [2, 3]. Instead, these

works as well as those cited subsequently demonstrate

findings of necrosis within the OCD lesions rather than

inflammation.

In 1953, Green and Banks [9, 28] proposed ischemia as

the cause based on histologic samples harvested after sur-

gical excision of loose bodies. Subsequently, Milgram [54]

demonstrated revascularization in 50 lesions that were only

partially attached. However, Yonetani et al. [84] found no

osseous necrosis on microscopic examination in biopsy

samples obtained from intact OCD lesions. Furthermore,

Uozumi et al. [78] demonstrated an absence of subchondral

bone in six of 11 biopsy samples and of the remaining five

specimens with an osseous component, only two demon-

strated no viable osteocytes. Therefore, it seems the necrosis

found in OCD may be secondary to the actual detachment of

the lesion rather than the underlying etiology of formation.

Many authors have suggested a familial inheritance,

even to the point of describing it as a mild form of skeletal

dysplasia with associated short stature [43, 58, 59, 68, 82].

An autosomal-dominant inheritance pattern is espoused by

at least two separate authors [58, 68]. However, disputing

the evidence of familial inheritance, Petrie [67] reported on

a radiographic examination of first-degree relatives and

discovered only 1.2% with an OCD. Although genetics

may still play a role, the association remains elusive.

Repetitive trauma is currently the most commonly

accepted etiology, but the nature of how and why is
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unclear. In 1933, Fairbanks [19] proposed traumatic con-

tact between the lateral aspect of the medial femoral

condyle and the tibial spine as the cause of OCD. However,

Fairbank’s theory would only explain OCD lesions in the

lateral aspect of the medial femoral condyle. The idea of

repetitive trauma still holds our attention because sub-

sequent studies have demonstrated an association between

participation in sports and OCD, suggesting repetitive

trauma with frequent involvement in athletic activity may

be the cause. Aichroth [1] demonstrated 60% of the

patients with OCD in his study were involved in high-level,

competitive sports. Moreover, Linden [47] showed an

association between the incidence of OCD and the

increased involvement in organized sports in Sweden

between 1965 and 1974. More recently, a multicenter study

conducted by the European Pediatric Orthopedic Society

demonstrated nearly 55% of the patients with OCD were

either regularly active in sports or performed ‘‘strenuous

athletic activity’’ [31]. Evidence of repetitive trauma as the

etiology of OCD is lacking.

Several studies have noted associations between lateral

femoral condyle OCD and discoid meniscus [56, 74, 85]

and mechanical axis malalignment and the presence of

OCD [33]. In fact, the positive association was present for

varus malalignment and medial lesions as well as valgus

malalignment for lateral lesions [33]. These findings sug-

gest aberrant mechanical pressure on the condyles may be

an etiology to the formation of OCD (at least in the knee).

One hypothesis concerning the etiology may unite all

the previous evidence and it relates to the epiphyseal

endochondral ossification. In 1937, Ribbing [69] presented

a dialogue in a 107-page supplement to the journal Acta

Radiologica during which he discussed abnormalities of

endochondral ossification of the epiphysis. This discussion

led Barrie [2, 3] to further define possible etiologies of

OCD formation through an aberrant development of only a

portion of the epiphyseal growth plate. The concept is that

an OCD is slowly evolving with age of the patient. At an

unspecified index time, there is an insult (single or repet-

itive) to the endochondral epiphyseal growth plate (this is

the moment in which the hypothesis of trauma may con-

verge). With skeletal development, the uninjured region of

endochondral epiphyseal ossification continues to ossify

unhindered creating an ever enlarging OCD, whereas the

injured region either completely stops ossification or tem-

porarily stops ossification. Barrie did not present any

evidence to support this specific mechanism, but current

unpublished data from the ROCK study group suggest this

mechanism may be visible on MRI. It is most evident on

T2 fat saturation sequences wherein the signal for the

secondary physis appears disrupted at the margins of the

OCD lesion. The permanent cessation of ossification may

result in a completely cartilaginous OCD without

endochondral ossification, whereas the temporary cessation

of ossification may merely stall the endochondral ossifi-

cation and that allows for either future partial ossification

or complete ossification with time.

However, despite the gain of 123 years of knowledge,

the ultimate etiology of OCD is yet to be determined.

Perhaps the future will find that development of OCD is

multifactorial or that there are multiple etiologies that may

result in an OCD lesion.

Presentation and Location

Children (ie, those who are skeletally immature) with OCD

may have two different presentations. The OCD may be an

incidental radiographic findings in association with another

unrelated injury or it may be the primary finding with

clinically nonspecific activity-related knee pain with or

without a notable history of trauma [26, 39]. Irregular

ossification of the condyle may explain some of the

asymptomatic, incidentally discovered OCD lesions and

needs to be considered when making a clinical assessment

of the young patient. Cahill and Ahten [10] reported 80%

of the patients in their series had usually mild pain for an

average of 14 months and a subtle or mild limp after

activity reported by the parents. The pain experienced with

OCD may be related to idiopathic adolescent knee pain

rather than associated with the OCD or there may be

substantial symptoms associated with the OCD lesion such

as the mechanical symptoms of locking and popping.

Effusion is present in less than 20% at presentation [31].

Wilson [81] described a test on physical examination to

diagnose OCD: the knee is flexed to 90�, the tibia is

externally rotated, and the knee is gradually extended to

30� of flexion. A positive test is characterized by pain over

the anteromedial aspect of the knee as the knee is extended

to 30� with relief of pain with internal rotation of the tibia.

Anatomically, this maneuver is believed to cause

impingement of the tibial spine on the lateral aspect of the

medial femoral condyle consistent with the etiology

hypothesis of Fairbanks described previously. The Wilson

test is of limited diagnostic value with a reported positive

test in only 16% of knees with radiographically proven

OCD lesions [31].

The most common site of OCD development in the knee

is the lateral aspect of the medial femoral condyle (51%

involvement according to Hefti et al.) [31]. In their mul-

ticenter series of 509 knees in 452 patients they found other

sites were involved with less frequency: 19% central

medial femoral condyle, 17% lateral femoral condyle, 7%

medial side of the medial femoral condyle, and 7% patella.

Irregular ossification centers of the distal femoral condyle

tend to be found more posterior on the condyle (although
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they can be anywhere on the condyle) and are associated

with younger age.

Imaging

The diagnosis of OCD is dependent on imaging, especially

considering many lesions may be asymptomatic until sep-

aration or dislodging occurs. Most lesions can be identified

by plain radiographs as long as four views are obtained,

including AP, lateral, tunnel, and merchant views, although

there is no English-based literature confirming the sensi-

tivity or specificity. This provides visual access to the

common locations for OCD lesions. Furthermore, since

Cahill et al. [11, 23] demonstrated 16 of 76 patients had

bilateral knee involvement, we believe it clinically

acceptable to obtain contralateral films to evaluate for

bilateral involvement.

The question of defining healing is important, yet the

solution has not been fully resolved. From an imaging

standpoint, it can be difficult just to determine if the lesion

is actually an OCD. In light of the irregular centers of

ossification, some authors have even speculated the

improved prognosis seen in juvenile OCD is actually

related to an incorrect diagnosis of OCD [24]. MRI can be

helpful in the differentiation of these two lesion types.

Nawata et al. [62] demonstrated MRI characteristics con-

sistent with anomalous ossification; the low signal intensity

of the lesion bone was similar to the surrounding sub-

chondral bone and the high signal area demarcating the

lesion was equal to the surrounding articular cartilage.

Irregular ossification (ie, nonpathologic irregularity of

ossification seen predominantly in children under the age

of 10 years old) without dense bony margins can be fol-

lowed without intervention if subsequent radiographs

confirm the diagnosis through continued resolution of the

irregularity. Radiographic assessment should demonstrate

continued resolution, but if the lesion exhibits any radio-

graphic signs of worsening (enlargement or an increasingly

dense border), or the lesion fails to resolve as the child

grows, then a diagnosis of OCD may be warranted.

Once an OCD has been formally diagnosed based on

these criteria, then the next difficulty is defining healing.

The literature over the past century has used plain radiol-

ogy primarily to define healing of the lesion; however, the

definition of healing has varied from author to author.

Edmonds et al. discussed the various definitions [17], but

briefly some authors define resolution as filling in of the

cartilaginous lesion to osseous density or some percentage

of that process. Others define radiographic healing by

resolution or resorption of the dense margin defining the

lesion. There is no direct evidence to support the use of the

aforementioned definitions, and Wall et al. defined healing

as the permanent resolution of symptoms regardless of any

radiographic changes [80]. No one as yet correlated

radiographic findings with healing, because healing has not

yet been defined.

Over the last 123 years, the type of radiographic

assessment has evolved based on the advances in tech-

nology. After plain film radiology, some authors have

recommended the next evaluation should be scintigraphy

because it provided information regarding blood flow to the

lesion [8, 11, 50, 65]. However, it fails to provide detailed

information about the state of affairs concerning the

articular cartilage. Therefore, with the advent and sub-

sequent development in MRI, this modality has become the

diagnostic test of choice as a result of additional informa-

tion concerning cartilage health, but no direct comparison

between plain radiography and MRI has been performed

[31]. MRI provides detailed images that provide a nonin-

vasive method to assess the size, location, and character of

the OCD lesion, including an estimation of stability (evi-

dence of linear high-intensity signals on T2 sequences

between the lesion and parent bone) and state of the

articular cartilage (fissuring, thickness, water content, etc).

An unstable lesion is defined by either fractured cartilage

or separation of the underlying subchondral bone [79]. The

question of stability appears to dictate the treatment and

prognosis and, in general, stable lesions are believed to

have a better likelihood of relief of symptoms and resolu-

tion of radiographic findings [12]. This is important

because despite the lack of understanding the prognosis of

OCD, some authors assume stable OCD lesions may be

considered for nonoperative management, whereas unsta-

ble lesions are better treated with surgical intervention [12,

31]. Over the last decade, our understanding of MRI has

evolved and we are developing a better understanding as to

what the MR images are showing us concerning the ability

to predict prognosis.

De Smet and colleagues [15, 16] described four criteria

(on T2-weighted MR images) that correlate with instability

when compared with arthroscopy findings: (1) a high signal

line beneath the lesion; (2) a focal defect in the articular

cartilage; (3) a fracture of the articular cartilage; and (4) the

presence of subchondral cysts. In the aforementioned

studies, the presence of a high T2 signal line between the

lesion and the remainder of the normal bone was the most

predictive factor of instability. However, the work of

De Smet and his colleagues did not differentiate young and

old patients. When Yoshida et al. [85] evaluated skeletally

immature patients with this high T2 signal line separating

the lesion, they could not predict stability accurately

because the majority healed. Another study [63] suggested

that if the criteria for instability included both the high T2

signal separating the lesion and a breach of the articular

cartilage on T1-weighted images, then the accuracy in
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predicting instability shifted from 45% to 85%. Recently,

Kijowski et al. [36] examined the sensitivity and specificity

of the criteria of De Smet et al. [16] for predicting

arthroscopic instability (frank evidence of cartilage dis-

ruption or motion of the overlaying cartilage at the OCD)

and applied them to adult OCD and to juvenile OCD. They

reported that when all four criteria were applied together,

there was 100% sensitivity and 100% specificity for

instability in adult OCD and 100% sensitivity but only 11%

specificity for instability in childhood OCD lesions. Thus,

MRI should be considered a valuable tool for diagnosis, but

it remains unclear whether MRI can accurately determine

instability and prognosis.

Treatment

Two systematic reviews [12, 31] suggest most authors

believe treatment should be based on skeletal maturity and

lesion stability. A number of classification systems

for OCD have included these two essential points [9, 15,

16, 30].

Some authors [9, 80] believe nonoperative management

should be the first-line treatment for stable OCD lesions in

children. The only consensus in regard to this modality is

that if this treatment is elected, then the duration should be

3 to 6 months before opting for operative treatment [12, 39,

79, 80]. The actual definition of nonoperative treatment,

however, is not specified or agreed on. It could involve

simple activity modification, bracing, or even casting.

Successful treatment of OCD has remained vague in the

literature. The only specifics in regard to assessing out-

comes have been radiographic and were discussed

previously regarding variable definitions of healing. Suc-

cess is sometimes reported when the clinical symptoms

have resolved, but no study to date has defined an outcome

measure for OCD lesions. Bearing this in mind, the rates of

healing for nonoperative treatment have varied from 50%

to 94% [8, 9, 11, 13, 26, 28, 31, 32, 35, 48, 49, 70, 85].

Wall et al. [80] used a standard protocol to nonopera-

tively treat 42 children with stable OCD lesions. Treatment

was initiated with 6 weeks of weightbearing immobiliza-

tion in a cylinder cast. If the lesion demonstrated

reossification on radiography, then casting was discontin-

ued and the patients moved to Phase 2. If reossification was

not present, then the children (after a 1-week holiday for

ROM) were casted for another 6 weeks. Phase 2 was then

started by placing them in an unloader brace and restricting

them from running, jumping, and sports. During this phase,

children were radiographed every 6 to 8 weeks and activity

was slowly advanced as long as radiographs demonstrated

progression of healing. At 6 months of nonoperative

treatment, 66% of the patients reported no pain.

Surgery is generally indicated for unstable OCD lesions

and stable OCD lesions that fail nonoperative treatment

[12, 40]. The variability in surgeon preference for surgical

treatment is reflected by the variability in surgical methods.

These include drilling (both retrograde and antegrade [6,

17, 30, 39, 46], bone grafting [34, 46, 72], fixation [9, 26,

32, 37], alignment procedures [71], and débridement [26].

Most authors have moved toward arthroscopic treatment

that often involves small-gauge drilling and the possibility

of lesion fixation [12, 17, 30, 39, 46]. In stable lesions

undergoing surgery, arthroscopic drilling is a commonly

used treatment choice, although the literature is inconclu-

sive of the benefit of this treatment over any other surgical

modality [12]. The concept behind drilling is that when the

dense rim of the lesion is perforated, the healing response

brings about neovascularization and ossification of the

cartilaginous lesion as a result of migration of inflamma-

tory factors and stem cells [17]. We emphasize, however,

that the pathophysiology of an OCD lesion is not fully

understood and therefore treatment modalities are based

merely on unproven hypotheses.

Rates of healing (whether defined as radiographic or

symptomatic relief) range from 82% to 98% with arthro-

scopic drilling [5, 7, 30, 39, 45]. Most authors report times

to radiographic healing ranging from 6 weeks to 2 years.

There is debate regarding the method of drilling: trans-

articular versus intraepiphyseal. Whereas the intraepiphyseal

technique has the advantage of not violating the intact

articular cartilage, it comes at the expense of being tech-

nically more demanding and requiring fluoroscopy [17].

Lebolt and Wall [45] further describe an intraepiphyseal

technique without small-gauge drilling using a larger cal-

iber, cannulated drill bit in which the drill tract is then

back-filled with bone graft. This technique, then, is theo-

retically both osteoconductive and osteoinductive.

If the cartilage is unstable, then drilling can be done

directly into the dense rim without violating the overlying

loose cartilage. Surgical fixation is then indicated; and, if

possible, then the fibrous tissue between the lesion and the

condyle should be removed. This curettage is often not

possible if the lesion is merely ballotable. Bone grafting

should also be considered for these lesions to help restore

articular congruity after fixation. Multiple techniques have

been described for fixation in OCD. Metallic compression

screws have been used with success (radiographic union of

the OCD lesion and resolution of symptoms); however,

even the authors that promote this technique indicate that

midterm (3-year) followup demonstrated an occasional

(four of 35) failure [27, 34]. Headed screws may damage

opposing articular cartilage and should be removed at a

second procedure usually 6 to 12 weeks after implantation,

which provides an opportunity to assess healing and sta-

bility of the lesion, yet to minimize risk and decrease need
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for second surgeries, several authors have advocated the

use of headless compression screws with 88% to 100%

healing being reported [42, 51, 52, 77]. Screws tend to

work best when there is substantial bone remnant in the

OCD lesion to provide purchase. Bioabsorbable implants

offer some hypothetical advantages related to decreased

need for removal and the lack of interference when using

MRI to assess healing [73]. Two authors have reported

healing rates (seven of seven and seven of eight) and no

major complications [44, 61]. Furthermore, authors have

demonstrated no adverse reactions resulting from the

degradation of modern implants [76]. However, these

implants are not without their complications: breakage with

loose body formation, opposing cartilage damage, and

possible cyst formation and synovitis [22]. Another tech-

nique currently used to treat OCD lesions is biologic

fixation, meaning the use of osteochondral plugs for fixa-

tion. This technique may offer both biologic and

mechanical stability. Several authors have reported healing

on MRI followup studies with approximately 66% to 95%

having good to excellent clinical outcomes using either the

Hughston rating or the International Cartilage Repair

Society (ICRS) [20, 38, 57]. Miniaci and Tytherleigh-

Strong [55] used multiple 4.5-mm osteochondral autograft

plugs. At 18-month followup, all 20 patients scored a rating

of normal on the International Knee Documentation

Committee (IKDC) score and MRI demonstrated incorpo-

ration of the osseous portion of the plug at 6 months and

the cartilage portion at 9 months.

If the OCD lesion is fragmented or is not amenable to

fixation as a result of cartilage quality or incongruence,

then the fragment should be removed, the donor site

débrided, and the defect addressed based on individual

findings [12, 53, 83]. Excision of the fragment may alle-

viate short-term pain but is associated with only 29%

radiographic resolution and 79% with degenerative find-

ings on plain film at a mean 11 years followup [53, 60].

Wright et al. [83] demonstrated that 65% of patients had a

fair to poor result on the Hughston radiographic scale (at

8.9-year followup) with excision alone. Therefore, salvage

procedures should include an additional intervention

beyond fragment excision.

Microfracture is commonly used for traumatic osteo-

chondral defects [4], but its use in OCD is less defined.

Traumatic cartilage defects typically have relatively intact

subchondral bone in contrast to OCD, in which the sub-

chondral bone is believed to be the primary site of

pathology. Therefore, in OCD lesions, the defect created

after débridement can be quite deep, leading us to question

whether microfracture can adequately restore subchondral

support and joint congruity. Gudas et al. [29] reported a

prospective, randomized study comparing microfracture

with osteochondral autologous transplantation in OCD and

found that both groups demonstrated substantial improve-

ment initially in clinical symptoms and in their ICRS

scores, but the microfracture group deteriorated over time

with 41% failing (based on pain and joint swelling neces-

sitating a second-look surgery) at 4 years compared with

none in the transplant group.

Autologous chondrocyte transplantation may be a good

choice for large defects with authors reporting between

91% and 96% good to excellent results (based on multiple

outcome scores both clinician- and patient-derived such as

the Brittberg clinical rating, Cincinnati scoring, and five

others and converted in each paper as excellent, good, fair,

or poor) at 5 years [4, 29, 66]. Another possible salvage

procedure with short-term results of IKDC improvement

from 37 to 70 points, although not currently available in the

United States, is matrix-supported autogenous chondrocyte

implantation [75]. Fresh osteochondral allograft offers the

ability to simultaneously address the bone and cartilage

defects with a single graft with good pain relief in large

lesions [18, 23]. Furthermore, it may be important to

consider other associated factors in the treatment of OCD.

This includes ligamentous stability and appropriate

mechanical axis alignment [23, 25].

Discussion

We sought to address four issues: (1) the etiology of OCD;

(2) the presence and locations; (3) the most appropriate

diagnostic tests; and (4) the most effective treatment

strategies. Unfortunately, after 123 years, the body of lit-

erature provides us with little definitive evidence on which

to base diagnosis and treatment. This dearth of evidence

led to the formation of the ROCK study group. The aim of

ROCK is to systematically study the etiology, diagnosis,

and treatment of OCD in a multicenter, prospective fash-

ion. The following paragraphs summarize our current

understanding of the literature as it relates to the four

proposed questions.

This review, and the literature in general, expose major

limitations in our knowledge. First, OCD is a relatively rare

condition. The low incidence of disease makes it difficult

for any single surgeon to treat enough cases to perform any

meaningful comparative research. Hence, small, retro-

spective case series represent the bulk of the literature on

OCD. Unfortunately, case series suffer from considerable

opportunities for bias and, as a result of substantial varia-

tions in methodology, are impossible to compare. Recently,

the AAOS Clinical Practice Guideline Committee pub-

lished the result of its literature review [44]. The initial

literature search yielded 1215 articles related to OCD

published since 1966. For an article to be considered as

evidence on which to base guidelines, each article’s
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methodology was rigorously scrutinized. Articles on non-

human subjects, retrospective case series, and in vitro

studies were eliminated. This process left only 16 articles

that could be considered for the basis of the guidelines.

This process exposed the deficiencies in the literature and

was a primary motivation for the formation of the ROCK

study group. Second, the diagnosis has not been clearly

defined in many studies. For example, the definition of

healing has ranged from lack of pain to complete radio-

graphic resolution. Few studies include validated, patient-

oriented outcome instruments such as IKDC. Even the

definition of disease is often unclear. Papers on OCD have

included both adults and children and even mixed osteo-

chondritis dissecans with acute, traumatic osteochondral

fractures. Third, outcomes are inconsistently reported,

making comparison of treatments difficult.

Although no direct cause has been elucidated in the

literature, factors such as high levels of activity and fre-

quent participation in sports seem to be the most

consistently associated factors in patients with OCD, sup-

porting the repetitive trauma theory. Although the true

cause is likely multifactorial, causes such as inflammation,

direct genetic inheritance, and ischemia have not been

consistently supported by the literature.

The literature does support that most of the subjects

diagnosed with OCD present with vague, activity-related

pain for long periods of time before a definitive diagnosis.

Mechanical symptoms and joint effusion are found in a

minority of cases at initial presentation. The most common

location for OCD in the knee is the lateral aspect of the

medial femoral condyle followed by the lateral femoral

condyle and the patellofemoral joint. These locations and

ranking of frequency have been reproduced in the

literature.

The majority of OCD lesions can be diagnosed on plain

radiographs. However, MRI can provide valuable infor-

mation regarding the integrity of the articular cartilage and

the interface between the lesion and the surrounding bone.

Currently, these factors are believed to be important when

classifying a lesion as stable or unstable.

This is likely the most controversial question. Most

authors agree that stable OCD lesions in skeletally imma-

ture patients should be treated initially with some form of

nonoperative treatment for 3 to 6 months before escalation

to operative intervention. However, nonoperative treatment

ranges from simple activity modification to casting and

there is no definitive evidence to recommend a particular

therapy. Stable lesions failing nonoperative treatment can

be considered for arthroscopic drilling. Both transarticular

and retroarticular techniques have their supporters; how-

ever, neither technique has demonstrated a clear advantage

in outcome. Unstable lesions have a broad range of options,

again with no clear advantage of one technique over

another. Options include: fixation with screws, bone

grafting, fixation with autograft osteochondral plugs, and

salvage procedures such as autologous chondrocyte

implantation and fresh osteochondral allografts.

Osteochondritis dissecans is a long recognized yet

poorly understood condition. The exact cause and natural

history remain elusive in the literature. Although the

symptoms of OCD can be vague, plain radiographs can

make the diagnoses; MRI can further characterize the

lesion’s stability. In those cases in which the lesion appears

stable, a trial of nonoperative therapy may be attempted for

a period of 3 to 6 months. Nonoperative treatment consists

of activity restriction with or without immobilization and

close radiographic followup. In cases of unstable lesions

and those failing nonoperative treatment, surgical treat-

ment is indicated based on the individual situation.

Although disheartening to the orthopaedic surgeon, our

lack of understanding of OCD represents an opportunity to

perform high-quality, prospective, comparative research.

This opportunity is the impetus for the formation of the

ROCK study group. ROCK will, hopefully, contribute

some of the answers to our remaining questions over the

next two decades.
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