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The Genetic Nature of Osteochondritis 
Dissecans: A Systematic Review and Call for 
Improved Studies

Introduction
Osteochondritis dissecans (OCD) is a focal, 

idiopathic, alteration of subchondral bone 
structure with risk for secondary damage to 
adjacent articular cartilage and premature 
osteoarthritis. These changes can manifest 
as early articular cartilage separation, partial 
detachment of an articular lesion, and 
osteochondral separation with loose bodies.1-8

OCD is a relatively common cause of knee 
pain and dysfunction in adolescents, with a 
predominance of cases in adolescent males.2  The 
incidence of OCD has been estimated at 1.2% 
of the population based on knee arthroscopy.9 
OCD of the knee is subcategorized into a 
juvenile form and an adult form, depending on 
the status of the distal femoral physis. Juvenile 
OCD has a much better prognosis than adult 
OCD, with greater than 50% of cases showing 
healing within six to 18 months from non-
operative treatment. The other 50% of patients 
with juvenile OCD, and most patients with adult 
OCD, frequently require operative intervention 
to achieve healing.8

The etiology of OCD remains unclear, and no 
theory regarding the cause of OCD is universally 
accepted.9 Leading thoughts on the cause of 
OCD include repetitive microtrauma, secondary 
effects associated with vascular insufficiency, 
avascular necrosis, inherited factors, and genetic 
predisposition.9 While a genetic factors have 
been proposed to play a role in OCD, surprisingly 
few genetic studies have been carried out to 
determine the underlying etiology. The purpose 
of this systematic review was to evaluate 
the present evidence supporting a genetic 
predisposition to OCD.

Methods 
We searched the Medline and EMBASE 

computerized literature databases for articles 
from January 1946 to September 2012 satisfying 
the following logic: “osteochondritis dissecans” 
OR “OCD” AND “genetic” OR “genetics” OR 
“family” OR “families” OR “familial” OR “twin” 
OR “triplet”. Reference lists from the articles 
retrieved were further scrutinized to identify 
any additional studies of interest. All studies 

from the above-mentioned searches were then 
reviewed. Studies were included if they met the 
following criteria: 1) the language was English; 
2) the main subjects were human. Studies were 
excluded if: 1) the above inclusion criteria 
were not met; 2) they were a review, editorial, 
or commentary. One author (I.G.) performed 
the initial search; another author (T.G.) then 
independently reviewed the results and selected 
the appropriate studies on the basis of the above 
criteria. Details of the search are highlighted in 
Figure 1.

We reviewed 35 studies that reported on a 
total of 232 patients with OCD:  8 familial series 
with at least 5 subjects,10-17 2 genetic linkage 
studies,18,19 18 familial case series with less than 
5 subjects,20-37 5 monozygotic twin reports,38-42 
and 1 dizygotic twin report.43 None of the data 
was extractable in a usable form to be compared 
or combined with other studies for further meta-
analysis.

Results
Alongside theories that OCD was caused 

by repetitive trauma and avascular necrosis, 
theories regarding the genetic nature of OCD 
were first proposed in the early 20th century.  
Bernstein33 was the first to describe OCD 
lesions in multiple members of a family and 
to suggest a genetic component to its etiology.  
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Figure 1. Details of the search methodology.
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Shortly thereafter, Wagoner and Cohn37 described OCD in a 
son, father, and paternal uncle as well as in two brothers.  In 
a series of 1,000 radiographs of asymptomatic men, Nielsen44 
noted an incidence of OCD of 4.1%. Interestingly, 14.6% of 
the male relatives of affected men also showed unmistakable 
radiographic evidence of OCD, thus strengthening the 
argument for a genetic predisposition to OCD.

In addition, multiple case reports and series have been 
published discussing findings of OCD in multiple members 
of a family. Novotny34 and Livesly26 each described families 
with two siblings affected by OCD, and Gardiner23 described 
a family with three affected siblings.  Additionally, Fonseca22 
reported a family with two siblings and a maternal cousin 
affected with OCD. Pick29 described a family in which a 
mother and three of four children were affected, and Tobin31 
described a family in which a father and all three children 
were affected by OCD. Hammett38, Mackie39, Mei-Dan40, and 
Onoda41, Woods42, and Kenniston43 all described families 
with twins both affected by OCD, often in the same location, 
and usually unrelated to repeated stress, implying a genetic 
component to the development of OCD.

Contrary to the above reports, in 1977, Petrie17 conducted 
a study in 34 patients with OCD to establish if symptomatic 
first degree relatives were affected. Of 86 first degree relatives 
analyzed clinically and radiographically, only one was affected. 
The authors concluded that OCD is not a familial disease.

There have been multiple reports of syndromic OCD, 
in which patients are affected by other disease processes, 
indicating a genetic predisposition that the two diseases occur 
together.  Stickler’s syndrome, an autosomal dominant disease 
linked to mutations in both type II and XI collagen, has been 
reported in multiple cases to be associated with OCD.20,35,45 
In a series looking at patients with Stickler syndrome, 30% of 
patients have been shown to present with polyarticular OCD.40 
Dwarfism, or short stature , 5th percentile for age, has been 
reported to be associated with the development of multiple 
OCD lesions implying a genetic component.11,12,14,28,29,32,46,47 
Additionally, some endocrine factors, including thyroid 
disorders and cryptorchidism, have been postulated to have 
a genetic linkage to OCD based on familial occurrence.1,24,36

Atypical familial OCD lesions also increase support for a 
genetic component to OCD.  Numerous reports of simultaneous 
polyarticular OCD lesions exist. 24,25,27,28,48 Repetitive trauma is 
intuitively thought to be less of a contributing factor to the 
occurrence of such lesions. Additionally, Anderson and Lyne21 
and Woods and Harris42 described sisters and monozygotic 
twins, respectively, with lesions of the medial talus. While 
lesions of the lateral talus are often seen when a history of 
trauma is reported, medial talar OCD is typically not associated 
with trauma,49 implying a possible genetic component to 
this lesion pattern. Lee et al13 reported ten cases of bilateral 
femoral head OCD within a three generation family, unrelated 
to trauma. Since this rare diagnosis occurred in multiple 
members of the same family, the authors concluded that a 
genetic influence was likely.

While small case series have been at the forefront of the 
published literature, large family reports of OCD have also been 

well documented.  Lee et al13 and Stougaard16 each reported on 
3 generation families, Andrew et al11 and Mubarak and Carroll14 
each reported on 4 generation families, and Andren et al10 and 
Stattin et al15 each reported on five generation families with 
OCD. Each author presented a pedigree, and in all cases, the 
pedigree was consistent with an autosomal dominant mode of 
inheritance, usually with fairly high penetrance.

More recently, genetic linkage assays have revealed loci 
associated with the development of OCD. Jackson et al18 
identified a mutation in COL9A2, located in an exon splice 
site which was associated with OCD lesions in two unrelated 
families with autosomal dominant multiple epiphyseal 
dysplasia. In 2010, Stattin et al19 conducted a genome wide 
linkage study in the same series of patients they described in 
their 2008 family study15 and identified the aggrecan (ACAN) 
gene as a prime candidate locus for OCD.

Discussion
The wide disparity in the literature regarding the cause of 

OCD suggests a poor understanding of its pathophysiology. 
While in 1979 Petrie17 concluded that OCD was not caused 
by genetic predisposition, it is important to remember that 
many cases of OCD are asymptomatic, and that asymptomatic 
relatives who may have had OCD were not examined in this 
study.

We reviewed 35 research articles related to the genetics of 
OCD; however, 34 were of a low level of evidence (#4). The 
genome wide linkage study conducted by Stattin et al19 was 
the only high quality study that we found in our systematic 
search of the literature. In this study, the authors identified 
one candidate gene, ACAN, linked to the development of OCD.

Conclusion
The evidence in the literature for a genetic nature of OCD 

is predominantly of low quality. One candidate gene has been 
identified in a single genome wide linkage study, though the 
majority of published findings are inconclusive. Future studies 
of higher quality must be conducted to determine the genetic 
nature of OCD.

References
 1. Aichroth P. Osteochondritis dissecans of the knee. A clinical survey. J Bone Joint Surg Br 
1971;53:440-7.
 2. Cahill BR. Osteochondritis dissecans of the knee: treatment of juvenile and adult forms. J Am 
Acad Orthop Surg 1995;3:237-47.
 3. Clanton TO, DeLee JC. Osteochondritis dissecans. History, pathophysiology and current 
treatment concepts. Clin Orthop Rel Res 1982;(167):50-64.
 4. Glancy GL. Juvenile osteochondritis dissecans. Am J Knee Surg 1999;12:120-4.
 5. Kocher MS, et al. The pediatric knee: evaluation and treatment. New York: Churchill 
Livingstone; 2001.
 6. Kott-Blumenkranz R, Pappas CT, Bensch KG. A study of the ultrastructure of the organs 
and of cultured fibroblasts incubated with isoleucine from a patient with propionic acidemia. 
Human path 1981;12:1141-8.
 7. Wall E, Von Stein D. Juvenile osteochondritis dissecans. Orthop Clin North Am 2003;34:341-
53.
 8. Ganley TJ, Flynn JM. Osteochondritis Dissecans. In: Scott WN, ed. Insall & Scott Surgery of 
the Knee. Vol 2. 4th ed. Philadelphia: Elsevier; 2006:1234-1241.



16 GANS ET AL

UNIVERSITY OF PENNSYLVANIA ORTHOPAEDIC JOURNAL

29. Pick MP. Familial osteochondritis dissecans. J Bone Joint Surg Br 1955;37-B:142-5.
30. Skagen PS, Horn T, Kruse HA, et al. Osteochondritis dissecans (OCD), an endoplasmic 
reticulum storage disease?: a morphological and molecular study of OCD fragments. Scandinavian 
J Med Sci Sport 2011;21:e17-33.
31. Tobin WJ. Familial osteochondritis dissecans with associated tibia vara. J Bone Joint Surg 
Am 1957;39-A:1091-105.
32. White J. Osteochondritis dissecans in association with dwarfism. J Bone Joint Surg Br 
1957;39-B:261-7.
33. Bernstein MA. Osteochondritis Dissecans. J Bone Joint Surg 1925;7:319.
34. Novotny H. Osteochondrosis dissecans in two brothers; the pre- and developed state. Acta 
Radiol 1952;37:493-7.
35. Trepman E. Osteochondritis dissecans of the knee in an adult with Stickler syndrome. Orthop 
Rev 1993;22:371-6.
36. Trias A, Ray RD. Juvenile osteochondritis of the radial head. Report of a bilateral case. J Bone 
Joint Surg 1963;45-A:576-82.
37. Wagoner G, Cohn BNE. Osteochondritis Dissecans. Arch Surg 1931;23(1).
38. Hammett RB, Saxby TS. Osteochondral lesion of the talus in homozygous twins--the question 
of heredity. Foot Ankle Surg 2010;16:e55-56.
39. Mackie T, Wilkins RM. Case report: Osteochondritis dissecans in twins: Treatment with fresh 
osteochondral grafts. Clin Orthop Rel Res 2010;468:893-7.
40. Mei-Dan O, Mann G, Steinbacher G, et al. Bilateral osteochondritis dissecans of the knees 
in monozygotic twins: the genetic factor and review of the etiology. Am J Orthop 2009;38:E152-5.
41. Onoda S, Sugita T, Aizawa T, et al. Osteochondritis dissecans of the knee in identical twins: 
a report of two cases. J Orthop Surg 2012;20:108-10.
42. Woods K, Harris I. Osteochondritis dissecans of the talus in identical twins. J Bone Joint 
Surg Br 1995;77:331.
43. Kenniston JA, Beredjiklian PK, Bozentka DJ. Osteochondritis dissecans of the capitellum 
in fraternal twins: case report. J Hand Surg 2008;33:1380-3.
44. Nielsen NA. Osteochondritis dissecans capituli humerii. Acta Orthop Scand 1933;4:307.
45. Hoornaert KP, Dewinter C, Vereecke I, et al. The phenotypic spectrum in patients with 
arginine to cysteine mutations in the COL2A1 gene. J Med Gen 2006;43:406-13.
46. Roberts N, Hughes R. Osteochondritis dissecans of the elbow joint; a clinical study. J Bone 
Joint Surg Br 1950;32-B:348-60.
47. Hefti F, Beguiristain J, Krauspe R, et al. Osteochondritis dissecans: A multicenter study of 
the European pediatric orthopedic society. J Pediatr Orthop Pt B 1999;8:231-45.
48. Robinson RP, Franck WA, Carey EJ, et al. Familial polyarticular osteochondritis dissecans 
masquerading as juvenile rheumatoid arthritis. J Rheumatol 1978;5:190-4.
49. Canale ST, Belding RH. Osteochondral lesions of the talus. J Bone Joint Surg Am 1980;62:97-
102.

 9. Crawford DC, Safran MR. Osteochondritis dissecans of the knee. J Am Acad Orthop Surg 
2006;14:90-100.
10. Andren L, Carstam N, Linden B. Osteochondritis dissecans and brachymesophalangia: a 
hereditary syndrome. J Hand Surg 1978;3:117-22.
11. Andrew TA, Spivey J, Lindebaum RH. Familial osteochondritis dissecans and dwarfism. 
Acta Orthop Scand 1981;52:519-23.
12. Auld CD, Chesney RB. Familial osteochondritis dissecans and carpal tunnel syndrome. Acta 
Orthop Scand 1979;50:727-30.
13. Lee MC, Kelly DM, Sucato DJ, et al. Familial bilateral osteochondritis dissecans of the 
femoral head. A case series. J Bone Joint Surg Am 2009;91:2700-707.
14. Mubarak SJ, Carroll NC. Familial osteochondritis dissecans of the knee. Clin Orthop Relat 
Res 1979;140:131-36.
15. Stattin EL, Tegner Y, Domellof M, et al. Familial osteochondritis dissecans associated with 
early osteoarthritis and disproportionate short stature. Osteoarthr cartilage 2008;16:890-96.
16. Stougaard J. Familial occurrence of osteochondritis dissecans. J Bone Joint Surg Br 
1964;46:542-3.
17. Petrie PW. Aetiology of osteochondritis dissecans. Failure to establish a familial background. 
J Bone Joint Surg Br 1977;59:366-7.
18. Jackson GC, Marcus-Soekarman D, Stolte-Dijkstra I, et al. Type IX collagen gene 
mutations can result in multiple epiphyseal dysplasia that is associated with osteochondritis 
dissecans and a mild myopathy. Am J Med Genet Pt A 2010;152A:863-9.
19. Stattin EL, Wiklund F, Lindblom K, et al. A missense mutation in the aggrecan C-type lectin 
domain disrupts extracellular matrix interactions and causes dominant familial osteochondritis 
dissecans. Am J Hum Genet 2010;86:126-37.
20. Al Kaissi A, Klaushofer K, Grill F. Osteochondritis dissecans and Osgood Schlatter disease 
in a family with Stickler syndrome. Pediatr Rheumatol Online J 2009;7:4.
21. Anderson DV, Lyne ED. Osteochondritis dissecans of the talus: case report on two family 
members. J Pediatr Orthop 1984;4:356-7.
22. Fonseca AS, Keret D, MacEwen GD. Familial osteochondritis dissecans. Orthop Nov 
1990;13:1259-62.
23. Gardiner TB. Osteochondritis dissecans in three members of one family. J Bone Joint Surg 
Br 1955;37-B:139-41.
24. Hanley WB, McKusick VA, Barranco FT. Osteochondritis dissecans with associated 
malformations in two brothers. A review of familial aspects. J Bone Joint Surg Am 1967;49:925-37.
25. Kozlowski K, Middleton R. Familial osteochondritis dissecans: a dysplasia of articular 
cartilage? Skeletal Radiol 1985;13:207-10.
26. Livesley PJ, Milligan GF. Osteochondritis dissecans patellae. Is there a genetic 
predisposition? Internat orthop 1992;16:126-9.
27. Paes RA. Familial osteochondritis dissecans. Clin radiol 1989;40:501-4.
28. Phillips HO, Grubb SA. Familial multiple osteochondritis dissecans. Report of a kindred. J 
Bone Joint Surg Am 1985;67:155-6.


