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SUMMARY
Osteochondritis dissecans of the elbow is 
predominantly located in the capitellum hu-
meri and causes disability and pain in the 
throwing adolescent athlete. It refers to an 
acquired lesion of the subchondral bone 
with varying degrees of resorption, frag-
mentation, and sclerosis and potentially in-
volves the overlying cartilage. It is typically 
observed in repetitive overhead or weight 
bearing sports. Although the etiology of the 
underlying pathological process is likely to 
be multifactorial secondary to repetitive 
stress, biomechanical mismatch or vascu-
lar supply, the true cause still remains un-
known. The key diagnostic tool is magnetic 
resonance imaging, because it discovers ear-
ly stages of the disease. Hence, early treat-
ment of stable lesions can result in healing 
with later resumption of sporting activities. 
Unstable lesions or those failing non-oper-
ative therapy can be treated with various 
surgical interventions including arthros-
copy with debridement and loose body re-
moval. In situ fixation of unstable lesions or 
transplantation of osteochondral allografts 
harvested from the knee or rib provide new 
but promising techniques in the treatment 
of advanced cases.
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STRESZCZENIE 
Oddzielająca martwica kostno- chrzęst-
na stawu łokciowego (OCD) jest głównie 
zlokalizowane w główce kości ramiennej 
i powoduje utratę funkcji oraz ból u rzu-
cającego dorastającego sportowca. Rozpo-
znanie odnosi się do nabytej zmiany kości 
podchrzęstnej o różnym stopniu resorp-
cji, fragmentacji, stwardnienia i potencjal-
nie obejmuje otaczającą chrząstkę. Zwykle 
obserwuje się to w przypadku powtarzają-
cych się obciążeń u sportowców wykonują-
cych czynności ponad głową i dźwigających 
ciężary. Chociaż etiologia leżącego u podło-
ża procesu patologicznego może być wielo-
czynnikowa w następstwie powtarzalnego 
stresu, niedopasowania biomechanicznego 
lub zaopatrzenia w naczynia, prawdziwa 
przyczyna pozostaje wciąż nieznana. Klu-
czowym narzędziem diagnostycznym jest 
obrazowanie metodą rezonansu magnetycz-
nego, ponieważ uwidacznia wczesne etapy 
choroby. W związku z tym wczesne lecze-
nie niepostępujących zmian chorobowych 
może doprowadzić do wyleczenia, a na-
stępnie powrót do aktywności sportowej. 
Postępujące zmiany chorobowe lub niepo-
wodzenie leczenia zachowawczego można 
leczyć operacyjne, w tym artroskopią stawu 
łokciowego z oczyszczeniem i usunięciem 
ciał wolnych. Operacyjna miejscowa stabi-
lizacja postępujących zmian chorobowych 
lub przeszczep kostny z kolana lub żebra 
dostarcza nowych, ale obiecujących technik 
w leczeniu zaawansowanych przypadków.

Słowa kluczowe: oddzielająca martwica 
kostno- chrzęstna, staw łokciowy, leczenie
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Introduction 
The first description of an Osteochondritis 
dissecans (OCD) of the elbow was given by 
Franz König in 1887 (König, 1887) (Figure 1).
He had given a profound report of his ob-
servations and his pathophysiological inter-
pretations on the occurrence of loose bodies 
found in joints. He concluded three ways by 
which loose bodies were created: First, di-
rect trauma with an acute osteochondral 
fracture; second, multiple minimal trauma 
that develops into an osteonecrosis and sub-
sequent fragmentation; or third, spontane-
ous development without any evidence of 
trauma that he termed “osteochondritis dis-
secans”. In his description, a young 16 year 
old boy suddenly developed a pain free ex-
tensional deficit in his elbow accompanied 
by some crepitus with passive movement 
(König, 1887). He hypothesized that ran-
dom parts of the joint surface could be re-
leased due to an unknown mechanism and 
that many of those loose bodies observed 
might be the result of this obscure process 
(König, 1887). Today, 130 years later, many 
contributing factors were researched but the 
exact pathophysiology is not clarified (Ed-
monds and Polousky, 2013). It is disillusion-
ing, but Königs´s final statement in his 1887 
paper remains true even today: ‘‘The etiol-
ogy of the proposed pathological processes 
is still unknown.’’ It is truly remarkable how 
König correctly speculated on the basic pro-
cess when he had so little material available 
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(Brand, 2013). At the current stage of knowl-
edge, OCD is described as an acquired le-
sion of subchondral bone characterized by 
osseous resorption, collapse, and seques-
trum formation. The articular cartilage can 
be involved in this process. It delaminates 
from the underlying bone but is unrelated to 
an acute osteochondral fracture of normal 
cartilage (Edmonds and Polousky, 2013).

Aim
This research paper presents current opin-
ions on treatment of osteochondritis disse-
cans of the elbow. 

Material and methods
Etiology 
Many etiologies of OCD have been postulat-
ed including trauma, inflammation, genetics, 
vascular abnormalities, and constitution-
al factors. Because there was no conclu-
sive explanation for his observations, König 
thought OCD to be the result of an inflam-
mation (König, 1887). However, an inflam-
matory etiology could not be established by 
histologic studies (Barrie, 1980, 1984). In-
stead, necrotic areas are the main obser-
vation within the OCD lesions rather than 
inflammation. Therefore, ischemia was first 
proposed to be causative (Green and Banks, 
1953). Subsequent studies found revasculari-
zation in partially detached OCD lesions and 
necrosis could not be demonstrated in intact 

Figure 1. Original text from Franz König´s publication “On loose bodies in the joints” from 1887: “ 1. Carl Vogel – 16 
years - from Nordhausen. This well-developed healthy man noted in the last 6 weeks, without remembering any trau-
ma, that he could not extend his left arm at the elbow completely. He has noticed since that time in the joint some-
times pops loudly. He has had no significant pain.”
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OCD lesions (Milgram, 1978; Yonetani et al., 
2010). In most biopsies from the lesion vi-
able osteocytes could be observed which 
led to the hypothesis that necrosis is a re-
sult rather than the cause of the detachment 
(Uozumi et al., 2009). Familial inheritance 
was proposed to be autosomal-dominant but 
the link is weak and only 1.2% of first-de-
gree relatives were found with OCD lesions 
on radiographic examination (Petrie, 1977). 
Although the mechanisms are unclear, the 
most prominent and commonly accepted 
etiology for OCD is a history of repetitive 
trauma. Particularly when associated with 
sports (Edmonds and Polousky, 2013). Sub-
sequent studies have demonstrated an asso-
ciation between athletic activity and OCD. 
A multicenter study demonstrated that 55% 
of OCD patients were either regularly active 
in sports or performed ‘‘strenuous athletic 
activity’’ (Hefti et al., 1999). However, ev-
idence of repetitive trauma as the etiology 
of OCD is lacking. The anatomy of the ra-
diocapitellar joint and blood supply to the 
capitellum are thought to play a significant 
role in the development of OCD. A cadaveric 
study evaluating the biomechanical charac-
teristics of the radial head and the capitellum 
revealed that the stiffness of the capitellar 
articular surface decreased from medial to 
lateral (Schenck et al., 1994). Furthermore, 
the central portion of the radial head was 
significantly stiffer than the lateral capitel-
lum creating a biomechanical mismatch that 
could lead to increased strain on the later-
al aspect of the capitellum during loading 
activities (Schenck et al., 1994). 

Axis malalignment and subsequent ab-
errant mechanical pressure was suggested 
to contribute to OCD formation in the knee 
(Jacobi et al., 2010).

Another etiological concept claims the 
epiphyseal growth plate to be mainly caus-
ative in the OCD development (Edmonds 
and Polousky, 2013). With this concept, the 
lesion evolves over time and with patients 
age. At a specific time point during growth 
an injury to the endochondral epiphyseal 

growth plate is hypothesized to represent 
the crystallization moment of an OCD. Af-
ter this injury, which could be single or re-
petitive, an aberrant development of only 
a portion of the epiphyseal growth plate is 
suggested. The uninjured region continues 
to ossify, while the injured region stops os-
sification completely or only temporarily. 
When ossification stops completely a car-
tilaginous OCD without any endochondral 
ossification is possible. When ossification 
is stalled temporarily either partial ossifi-
cation or complete ossification can result 
over time (Edmonds and Polousky, 2013). 
The capitellar blood supply enters from the 
posterior aspect of the distal humerus by 
two arteries (Baker et al., 2010; Greiwe et al., 
2010; Haraldsson, 1959). The combination 
of this vascular anatomy and the immature 
capitellum lacking substantial metaphyseal 
collateral flow creates a potential situation 
where blood flow can be disrupted in the 
setting of repetitive trauma (Baker et al., 
2010; Greiwe et al., 2010). 

Clinical presentation 
Patients with capitellar OCD are usually be-
tween 11 and 17 years old and participate 
in repetitive overhead activities (Churchill 
et al., 2016). It is a common cause of activ-
ity-related elbow pain and disability in ad-
olescent throwing athletes, typically affect-
ing the throwing arm. Skeletally immature 
children who have OCD can also be found 
incidentally on radiological examination 
because of another unrelated injury or in 
association with activity related unspecific 
joint pain. However, pain can also be relat-
ed to idiopathic adolescent joint pain rath-
er than associated with an OCD lesion. It af-
fects primarily the capitellum because the 
radiocapitellar joint provides axial stabili-
ty to the elbow with the capitellum trans-
mitting approximately 60% of compressive 
forces across it (Kosaka et al., 2013; Tis et al., 
2012). Lesions are also rarely seen in the 
radial head, olecranon, and the trochlea. 
Trochlear OCD is reported in only 22 cases 
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in english literature (Baker et al., 2010; 
Miyake et al., 2013). OCD must be distin-
guished from Panner’s disease, which also 
involves the capitellum. Panner’s disease is 
a self-limiting condition of osteochondro-
sis of the capitellum that primarily affects 
boys under 10 years of age without any his-
tory of trauma (Christopher et al., 2006; Ah-
mad et al., 2011; Baker et al., 2010). In con-
trast, OCD is not self-limiting and the major 
clinical symptoms are elbow pain and re-
stricted range of motion. These symptoms 
become increasingly pronounced as the 
disease progresses. Some present with me-
chanical locking or popping which is indic-
ative for loose bodies. Effusion is not com-
mon and only present in less than 20% at 
presentation (Hefti et al., 1999). On physi-
cal exam, patients most often have tender-
ness over the radiocapitellar joint and may 
lack 15–30° of extension (Churchill et al., 
2016). Similarly, a positive radiocapitellar 
compression test may occur, where active 
pronation and supination with the elbow 
in extension reproduces pain at the radio-
capitellar joint (Churchill et al., 2016). The 
prevalence of OCD of the humeral capitel-
lum of young baseball players (14.5 ± 1.5 
years) is reportedly at 3.4% and thereby 
twice as high as reported previously (Kida 
et al., 2014). Players with OCD lesions be-
gan playing baseball at earlier ages, had 
played for longer periods, and had experi-
enced more elbow pain. Many patients of 
this age continue playing sports without 
visiting a doctor despite their symptoms, 
and they often present for medical exami-
nation only after their injuries become seri-
ous. Asymptomatic or minimally symptomat-
ic patients rarely visit medical institutions. 
In overhead throwing athletes, the elbow 
is subjected to valgus overload with signifi-
cant compression and shear forces applied 
to the radiocapitellar joint between 30 and 
90° of flexion, and with repetitive overhead 
throwing these may cause capitellar OCD 
(Kajiyama et al., 2017). 

Imaging
The mainstay of OCD diagnosis is imag-
ing. Because many lesions can be asymp-
tomatic until they separate from the joint 
surface, imaging is the key to an early di-
agnosis. Anteroposterior (AP) radiographs 
with the elbow in 45° of flexion is report-
ed to be the best position to detect capitel-
lar OCD (Kajiyama et al., 2017; Takahara 
et al., 1998). Due to differences in applied 
stress, capitellar OCD lesions in throwers 
are located more anteriorly compared with 
those seen in gymnasts who should be radi-
ographed in full extension (Kajiyama et al., 
2017). Radiographs can show fissuring, lu-
cencies, fragmentation, and change in the 
contour of the capitellum. These changes 
are usually seen in the antero-lateral aspect 
of the capitellum (Baker et al., 2010; Grei-
we et al., 2010). Later imaging shows reos-
sification which usually coincides with res-
olution of symptoms (Greiwe et al., 2010; 
Ahmad et al., 2011). Radiographic assess-
ments have greatly evolved based on the 
advances in technology. Some authors rec-
ommended scintigraphy because it provid-
ed information regarding blood flow to the 
lesion. However, it fails to provide detailed 
information about articular cartilage. OCD 
lesion classification can be done according 
to four schemes: Minami, Berndt and Har-
ty, Ferkel and Sgaglione, and the Ander-
son classification (Table 1) (Claessen et al., 
2015). Although the Minami classification 
seems to be the most reliable it has fair in-
terobserver agreement and none of them 
is reliable when applied without magnetic 
resonance imaging (MRI) (Claessen et al., 
2015). A routine radiographic examina-
tion of the elbow has limited sensitivity 
for detecting osteochondritis dissecans of 
the capitellum and associated intraarticu-
lar loose bodies with only 66% sensitivity 
(Figure 2) (Kijowski and De Smet, 2005). 
Therefore, MRI has become the diagnos-
tic test of choice (Figure 3). It delivers ad-
ditional information concerning cartilage 
health including fissuring, thickness and 
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water content. It is a noninvasive method 
to assess size, location, and character of the 
OCD lesion very early. It can demonstrate 
early-stage lesions when radiographs may 
appear normal (Baker et al., 2010; Greiwe 
et al., 2010; Zbojniewicz and Laor, 2014). 
Further, it can give an estimation of lesion 
stability by evidence of linear high-intensi-
ty signals on T2 sequences between the le-
sion and parent bone. An unstable lesion 
is defined by either fractured cartilage or 
separation of the underlying subchondral 
bone. The earliest MRI findings are uniform 
low-signal-intensity changes in the superfi-
cial capitellum on T1-weighted imaging with 
normal T2 imaging. As the lesion progress-
es, changes are seen on T1 and T2 imaging 
(Baker et al., 2010; Greiwe et al., 2010; Zbo-
jniewicz and Laor, 2014). Gadolinium con-
trast enhancement of the OCD lesion sug-
gests vascularity of the fragment and good 
viability (Baker et al., 2010). Lesional stabil-
ity is the key differential for further treat-
ment and prognosis. Stable lesions are be-
lieved to have a better likelihood of relief 
of symptoms and resolution of radiograph-
ic findings. A stable OCD lesion is typically 
considered for non-operative management, 

whereas unstable lesions are better treated 
with surgical intervention. A high T2 signal 
line between the lesion and the normal bone 
is the most predictive factor of instability. 

On T2-weighted MR images four find-
ings correlate with lesional instability when 
compared with arthroscopy (Edmonds and 
Polousky, 2013): 
1.	 High T2 signal line beneath the lesion 
2.	Focal, fluid filled osteochondral defect 
3.	Thin high T2 articular cartilage fracture 

line
4.	Subchondral cysts

The diagnostic accuracy for instability 
raises up to 85% when both, the high T2 sig-
nal separating the lesion and a breach of the 
articular cartilage on T1-weighted images 
can be seen (Edmonds and Polousky, 2013). 

The presence of all criteria was 100% 
sensitive for unstable lesions (Jans, Ditch-
field, Anna, Jaremko, and Verstraete, 2012). 
The specificity was also 100% in adult OCD 
but in childhood OCD there was only 11% 
specificity for instability (Edmonds and 
Polousky, 2013). Satake et al. (2013) also 
recently evaluated the ability of imaging 
studies, including MRI, to predict intraop-
erative stability of lesions and found that 

Minami 
classification 

Grade I: localized 
flattening 
or radiolucency 

Grade II: 
non-displaced 
fragment

Grade III: 
displaced 
or detached 
fragment

Berndt 
and Harty 
taging

Stage I: 
small area of 
subchondral bone 
compression

Stage II: 
osteochondral 
fragment partially 
detached

Stage III: 
osteochondral 
fragment 
completely 
detached but not 
displaced

Stage IV: 
osteochondral 
fragment 
completely 
detached 
and displaced

Stage V: 
subchondral 
cyst present

Ferkel and 
Sgaglione 
staging

Stage I:
intact roof/
cartilage with 
cystic lesion 
beneath

Stage IIA: 
cystic lesion 
with 
communication 
to the surface 

Stage IIB: 
open surface 
lesion with 
overlying 
fragment

Stage III: 
non-displaced
fragment 
with lucency 
underneath

Stage IV: 
displaced 
fragment

Anderson 
ostochondritis 
dissecans 
staging

Stage I: 
early – subchondral 
bone flattening 
in the epiphyseal 
plate before 
growth plate 
closure

Stage IIA: 
stable – 
subchondral cyst 
present

Stage IIB: 
unstable – 
inclomplete 
separation of the 
osteochondral 
fragment due 
to repetitive force 

Stage III: unstable – 
effusions 
(fluid around an 
undetached, 
undisplaced 
osteochondral 
fragment)

Stage IV: 
terminal – 
complete separation 
(detachment of 
osteochondral fragments, 
mechanical irregularities and 
formation of loose bodies

Table 1. Four classification schemes for OCD based on plain radiographs and CT scans. The Minami classification is 
reported to be the most reliable but interobserver agreement is only fair. None of them seems to be reliable enough 
when applied without MRI. 
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preoperative MRI directly related to the 
intraoperative stability of lesions. As such, 
MRI should still be considered the best im-
aging tool available for evaluating OCD le-
sion stability. Itsubo et al. (2014) provided 
a MRI staging scheme, which provides accu-
rate and reliable evidence for estimating the 
arthroscopic International Cartilage Repair 
Society (ICRS) classification for lesion sta-
bility. Ultrasound can be used to detect an 
OCD lesion cost effectively and quick in the 
clinical routine. The method was described 

by Harada et al. for visualizing the capitel-
lum (Harada et al., 2006; Kida et al., 2014). 
The positive predictive value was reported 
to be 100% and the authors suggested that 
a distinctive loss of the smooth articular sur-
face on ultrasound was a good indicator of 
an osteochondral lesion (Kida et al., 2014). 
In uncertain cases or when stability has to 
be verified an arthroscopy is the diagnostic 
method of choice (Figure 4).

Figure 2. A 16-years old patient with AP and lateral radiographs of the elbow. The defect in the capitellum is difficult 
to visualize (arrows).

Figure 3. CT scan (left) and MRI (right) of the same patient shown in Figure 2. On both, the CT scan and the MRI the 
defect (arrows) can be visualized. 
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Results
Treatment
There is common consensus that treatment 
should be based on skeletal maturity and le-
sion stability. There are numerous classifi-
cation systems that respect these two major 
points. Non-operative management is com-
monly accepted as the first-line treatment 
for stable OCD lesions in children with a re-
ported success rate of 50%–94% (Edmonds 
and Polousky, 2013). But the therapy regime 
is inconsistent and involves simple activity 
modification, bracing and casting. It should 
be continued for at least 3 to 6 months before 
opting for any operative treatment (Cham-
bers et al., 2011; Edmonds and Polousky, 
2013; Wall and Von Stein, 2003). Takahara 
et al. found that stable lesions occurred in pa-
tients who had an open capitellar physis, lo-
calized flattening or radiolucency, and good 
elbow range of motion at initial presenta-
tion whereas patients with unstable lesions 
(closed capitellar physis, fragmentation on 
X-rays, and a range of motion lacking >20°) 
had better outcomes with operative inter-
vention (Takahara et al., 2007).

Treatment success is not very well de-
fined. Most studies assessed radiographic 
outcomes, others declared healing when 
the symptoms have resolved. However, no 

study to date has defined an outcome meas-
ure for OCD lesions (Edmonds and Polousky, 
2013). Because the pathophysiology of OCD 
is not fully understood treatment modalities 
are based merely on unproven hypotheses.

Conservative
Bearing this in mind, the rates of healing for 
non-operative treatment have varied from 
50% to 94% (Edmonds and Polousky, 2013). 
Generally it involves immediate cessation 
of aggravating activities that load the radi-
ocapitellar joint, i.e., throwing, gymnastics, 
weightlifting (Churchill et al., 2016). Some 
authors advocate the use of a hinged elbow 
brace for a period of 1–6 weeks in the initial 
resting period to allow intermittent range of 
motion exercises to prevent stiffness, while 
others recommend rest without immobi-
lization (C. S. Ahmad et al., 2011; Greiwe 
et al., 2010). Most athletes who respond to 
conservative management may start gen-
tle overhead throwing at 3–4 months with 
return to play at 6 months (Churchill et al., 
2016). In patients who present with abnor-
mal T1 and T2 signals a follow-up MRI at 
2–3 months is advocated. If there was no 
improvement after 3–6 months of conserv-
ative treatment, then surgery can be con-
sidered (Greiwe et al., 2010).

Figure 4. An arthroscopic image of the capitellum visualized from the ulnar portal representing the same patient 
shown in Figures 2 and 3. The arrow indicates the OCD lesion in the capitellum. 
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The indication for surgery is generally 
set when the lesion is either unstable or 
stable but failed non-operative treatment 
or when loose bodies leading to mechanical 
symptoms are present. Surgery includes 
various methods of debridement, drilling, 
fixation and grafting. Arthroscopic methods 
are most often preferred because debride-
ment, drilling or even lesion fixation can be 
securely preformed. 

Arthroscopic loose body removal, drilling, mi-
crofracture and abrasion chondroplasty
Drilling is hypothesized to stimulate neovas-
cularization and ossification of the cartilagi-
nous lesion as a result of stem cell migration 
(Edmonds et al., 2010). The healing rates 
range from 82% to 98% with arthroscopic 
drilling regardless whether success is defined 
as radiographic or symptomatic (Edmonds 
and Polousky, 2013). Whether the drilling 
should be performed transarticular or ret-
rograde is not clear. Retrograde techniques 
do not violate the cartilage but they can be 
demanding because fluoroscopy is necessary 
to position the drill exactly (Edmonds et al., 
2010). A 1.6mm K-wire is drilled retrograde 
from the posterolateral, distal humerus into 
the OCD lesion under fluoroscopic guidance 
taking care not to violate the articular car-
tilage (Churchill et al., 2016).

When the cartilage is unstable, drilling 
could be done directly without violating the 
overlying loose cartilage. However, surgical 
fixation of the cartilage should be performed. 

Loose bodies can be removed arthro-
scopically and abrasion chondroplasty is 
a debridement of the defect until a stable 
cartilage rim is reached. However, for pa-
tients with greater than 50% of the capitellar 
surface involved the outcome is inferior 
when compared to reconstructive proce-
dures (Takahara et al., 2007). Additinally, 
those with the lesion at the lateral capitel-
lum and thereby compromising the lateral 
column should not undergo debridement 
only (Churchill et al., 2016). All arthro-
scopic procedures including microfracture, 

retrograde drilling, chondroplasty and 
loose body removal are reported to remain 
painful in 33% of patients (Tis et al., 2012). 
Arthroscopy alone does not seem to be the 
ideal treament for lesions greater than 50% 
of the capitellar surface, those that extend 
into the lateral capitellum, and patients 
with high athletic expectations (Churchill 
et al., 2016).

In lesions without lateral column exten-
sion microfracture can be used even when 
the cartilage is disrupted. After the lesion 
has been debrided a K-wire (1.1 or 1.6mm) 
is used to create holes within the lesion to 
stimulate marrow healing and a fibrocarti-
lage response (Churchill et al., 2016; Lewine, 
Miller, Micheli, Waters, and Bae, 2016). 
Microfracture treatment is reported to be 
successful in traumatic knee osteochondral 
defects (Bedi, Feeley, and Williams, 2010), 
but in OCD the subchondral bone is be-
lieved to be the primary site of pathology. 
Therefore, microfracture cannot adequately 
restore the subchondral support and joint 
congruity (Edmonds and Polousky, 2013). 
The healing response assessed with MRI 
showed fibrocartilage growth restoring ar-
ticular congruity in 80% of patients (Wulf 
et al., 2012). Return to any sport occurs re-
portedly in 86% of patients and return to the 
primary sport in 67% (Bojanic et al., 2012; 
Churchill et al., 2016; Lewine et al., 2016). 
Microfracture and retrograde drilling remain 
good options with consistent, reproducible 
results in shallow OCD lesions without lateral 
column involvement (Churchill et al., 2016).

In situ fixiation 
Unstable Lesions can be fixated in situ with 
various methods. Metallic compression 
screws which are used in the knee are usu-
ally too bulky for the capitellum and they 
tend to fail after long term and often have 
to be removed in a second procedure (Go-
moll et al., 2007; Johnson et al., 1990).

Usually, headless compression screws are 
used with good results in the knee and show 
a high healing rate of up to 100% (Edmonds 
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and Polousky, 2013). In the elbow this can 
render to be impossible because the access via 
safe portals is limited and the lesion cannot 
always be approached in the proper direction 
(Gancarczyk et al., 2015). Bioabsorbable 
implants can have advantages because there 
is no need for screw removal and a better 
visualization of healing in MRI. Large, un-
stable OCD lesions with a mean width and 
thickness of 12.0 and 5.4 mm, respectively 
were reported to heal in 77% with absorbable 
implants (Hennrikus et al., 2015). Fixations 
with hydroxyapatite (HA)/poly-L-lactate 
acid (PLLA) threaded pins were reported to 
deliver excellent results after arthroscopic 
in situ fixation in 18 cases with a 94% re-
turn-to-sports at 3-year follow-up with 15 
of them at the same level or higher (Uchida 
et al., 2015). However, these implants can 
get loose which leads to opposing cartilage 
damage and they seem to promote synovitis 
(Friederichs et al., 2001). In cases where fix-
ation is impossible (e.g. lesions greater than 
50% of the articular surface), osteochondral 
transplantation should be considered since at 
this size patients predispose to osteoarthritis 
(Uchida et al., 2015).

Osteochondral autograft transplantation 
system (OATS)
Another method is to implant an osteochon-
dral plug into the defect, which can offer 
both biologic and mechanical stability. Ra-
diologic healing rates are high with 66% to 
95% and the outcomes are promising (Fonse-
ca and Balaco, 2009; Kobayashi et al., 2004; 
Miura et al., 2007). The plug is harvested 
from non-weight-bearing portions of the 
knee via a small arthrotomy. Average carti-
lage depths in the knee are thicker than in 
the elbow et al. sites. However, the best fitting 
areas recommended for harvest are the pos-
terior aspect of the medial femoral condyle 
and the distal-most aspect of the anterior-lat-
eral femoral condyle (Schub et al., 2013).

OATS seems to be a good option when 
a large, unstable lesion is present. Particularly 
when the lesion affects more than 50% of 

the articular surface, and when it extends 
into the lateral border of the capitellum and 
involves the lateral column. The defect in the 
capitellum is prepared by coring out the lesion 
to a depth of approx. 10 mm (Zlotolow and 
Bae, 2014). The donor plug is impacted until 
flush with surrounding cartilage (Figures 5 
and 6). This technique has the advantage of 
replacing the defect with hyaline cartilage 
(Ahmad and ElAttrache, 2006; Zlotolow and 
Bae, 2014). The return to the previous com-
petitive level of throwing is reached by a mean 
of 7 months postoperatively (Maruyama et al., 
2014). All patients achieved graft incorpo-
ration by an average of 3.8 months, and all 
patients had improved outcome scores with 
91% reporting no pain at follow-up (Figure 
7) (Maruyama et al., 2014). One large plug 
of 10 mm, is recommended by some authors 
over mosaicplasty for greater graft support 
which is supposed to contribute to a quicker 
return to play (Lyons et al., 2015). However, 
donor site morbidity can be a problem in 
OATS. A recent review revealed knee pain 
during activity in 7.0% and locking sensations 
in 0.8% (Bexkens et al., 2017). 

Arthroscopic OATS can be feasible but 
requires adequate recipient tunnels. They 
can be created in lesions that are as high as 
75° to 80° anterior to the humeral shaft en-
compassing most clinically relevant lesions 
(Gancarczyk et al., 2015). This is significant 
given that the majority of lesions occurs 45–
60° anterior to the humeral shaft. Achieving 
perpendicularity in lesions more anterior to 
these values seems to be impossible due to 
anatomic constraints of the radial head in 
maximal elbow flexion (Gancarczyk et al., 
2015). 



OSTEOCHONDRITIS DISSECANS OF THE ELBOW

30  Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion – IRONS

Figure 5. OATS procedure in the capitellum. The OCD lesion is drilled in the capitellum with a 10mm trepan drill. 
The same drill size is used to harvest the donor plug from the knee (small upper right image). 

Figure 6. The harvested plug from the knee is impacted with press-fit into the drilled capitellar defect until flush with 
the surrounding joint cartilage.
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Costal osteochondral transplantation (COT)
Lateral column OCD lesions can also be ad-
dressed with an autograft harvested from 
the rib. A costal osteochondral fragment 
with hyaline cartilage is taken most com-
monly from the sixth rib (Shimada et al., 
2012). By comparison, the costal osteochon-
dral plug has a much larger hyaline carti-
lage cap that must be trimmed to match the 
capitellar defect. The costal grafts therefore 
lack a lamina splendens, the most superfi-
cial layer of articular cartilage, which has 
a horizontal fiber arrangement that resists 
the high tensile and shear forces generated 
in the joint and blocks entry of degradative 
enzymes into the cartilage matrix (Zlotolow 
and Bae, 2014). But COT has the ability to 
harvest larger grafts with up to 15 mm in 
diameter allowing for greater coverage (Shi-
mada et al., 2012). In a study on 26 athletes 
with lesions greater than 15mm all returned 

to sports after 6 months postoperatively and 
77% of them presented with joint congruity 
on MRI after 6 – 12 months (Shimada et al., 
2012). COT represents an alternative for 
the treatment of large lesions in the lateral 
column exceeding 15 mm in diameter. But 
it is a technically demanding operation and 
a pneumothorax can be a serious compli-
cation occurring in 1.6% of cases (Bexkens 
et al., 2017). 

Discussion and conclusions
Osteochondritis dissecans is a long recog-
nized yet poorly understood condition. The 
exact cause and natural history still remain 
elusive in the literature. Because OCD in the 
elbow is still a rare condition it is difficult 
for the orthopaedic surgeon to treat enough 
cases to perform any meaningful compara-
tive research. 

Figure 7. MRI of the elbow showing the capitellum of the patient shown in Figures 2-6. One year after the surgery 
the plug (arrow) is completely healed and evenly incorporated into the subchondral bone.  
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Early detection of OCD is linked to excel-
lent outcomes for early stage non-operative 
treatment. Although no direct cause has been 
elucidated yet, factors such as high levels of 
activity and frequent participation in throw-
ing sports seem to be the most consistently 
associated factors in patients with OCD, 
supporting the repetitive trauma theory. 

MRI can help to characterize the lesion’s 
stability and is the diagnostic tool of choice. 
It is very valuable because the articular car-
tilage can be reviewed and the interface be-
tween the lesion and the surrounding bone 
is believed to be the strongest indicator to 
differentiate between a stable or unstable 
lesion. In those cases in which the lesion ap-
pears stable, a trial of non-operative ther-
apy may be attempted for a period of 3 to 
6 months. 

Non-operative treatment consists of activ-
ity restriction with or without immobiliza-
tion and close follow-up. In cases of unsta-
ble lesions and those failing non-operative 
treatment, surgery is indicated based on 
the individual situation. Because the preva-
lence of capitellar OCD in adolescent throw-
ing athletes is much higher than previously 
thought screening programs are initiated to 
diagnose OCD sooner. If the lateral column 
is involved, the outcome is however poor if 
sufficient subchondral bone support is not 
reconstructed properly. 

OATS and COT procedures seem to rep-
resent reliable surgical methods to the or-
thopaedic surgeon and with both good to 
excellent results can be obtained. With the 
advancement of arthroscopic methods these 
surgical therapies will become less invasive.



33

OSTEOCHONDRITIS DISSECANS OF THE ELBOW

www. irons.com.pl

REFERENCES
Ahmad, C. S., ElAttrache, N. S. �(2006). 
‘Treatment of Capitellar Osteochondritis Dis-
secans.’ Techniques in Shoulder and Elbow 
Surgery., 7(4), pp. 169–174. 
Ahmad, C. S., Vitale, M. A., ElAttrache, 
N. S. �(2011). ‘Elbow arthroscopy: capitellar 
osteochondritis dissecans and radiocapitellar 
plica.’ Instr Course Lect., 60, pp. 181–190. 
Baker, C. L., 3rd, Romeo, A. A., Baker, C. 
L., Jr. �(2010). ‘Osteochondritis dissecans of 
the capitellum.’ Am J Sports Med., 38(9), 
1917–1928. 
Barrie, H. J. �(1980). ‘Hypertrophy and lami-
nar calcification of cartilage in loose bodies as 
probable evidence of an ossification abnormal-
ity.’ J Pathol., 132(2), pp. 161–168. 
Barrie, H. J. �(1984). ‘Hypothesis-a diagram 
of the form and origin of loose bodies in oste-
ochondritis dissecans.’ J Rheumatol., 11(4), 
pp. 512–513. 
Bedi, A., Feeley, B. T., Williams, R. J., 3rd. 
�(2010). ‘Management of articular cartilage 
defects of the knee.’ J Bone Joint Surg Am., 
92(4), pp. 994–1009. 
Bexkens, R., Ogink, P. T., Doornberg, J. N., 
Kerkhoffs, G. M., Eygendaal, D., Oh, L. S., 
van den Bekerom, M. P. �(2017). ‘Donor-site 
morbidity after osteochondral autologous 
transplantation for osteochondritis dissecans 
of the capitellum: a systematic review and 
meta-analysis.’ Knee Surg Sports Traumatol 
Arthrosc. , Jul;25(7): pp. 2237–2246.
Bojanic, I., Smoljanovic, T., Dokuzovic, S. 
�(2012). ‘Osteochondritis dissecans of the elbow: 
excellent results in teenage athletes treated by 
arthroscopic debridement and microfracture.’ 
Croat Med J., 53(1), pp. 40–47. 
Brand, R. A. �(2013). ‘Biographical sketch: 
Franz Konig.’ MD 1832–1910. Clin Orthop 
Relat Res., 471(4), pp. 1116–1117. 
Chambers, H. G., Shea, K. G., Carey, J. L. 
�(2011). ‘AAOS Clinical Practice Guideline: 
diagnosis and treatment of osteochondritis 
dissecans.’ J Am Acad Orthop Surg., 19(5), 
pp. 307–309. 
Churchill, R. W., Munoz, J., Ahmad, C. 
S. �(2016). ‘Osteochondritis dissecans of the 

elbow.’ Curr Rev Musculoskelet Med., 9(2), 
pp. 232–239. 
Claessen FM, van den Ende KI, Doornberg 
JN, Guitton TG, Eygendaal D, van den 
Bekerom MP. �(2015) �‘Shoulder and Elbow 
Platform and Science of Variation Group Os-
teochondritis dissecans of the humeral capitel-
lum: reliability of four classification systems 
using radiographs and computed tomography.’ �
J Shoulder Elbow Surg., 24(10), pp. 1613–
1618. 
Edmonds, E. W., Albright, J., Bastrom, 
T., Chambers, H. G. �(2010). ‘Outcomes of 
extra-articular, intra-epiphyseal drilling for 
osteochondritis dissecans of the knee.’ J Pediatr 
Orthop., 30(8), pp. 870–878. 
Edmonds, E. W., Polousky, J. �(2013). ‘A re-
view of knowledge in osteochondritis dissecans: 
123 years of minimal evolution from Konig 
to the ROCK study group.’ Clin Orthop Relat 
Res., 471(4), pp. 1118–1126. 
Fonseca, F., Balaco, I. �(2009). ‘Fixation 
with autogenous osteochondral grafts for the 
treatment of osteochondritis dissecans (stages 
III and IV).’ Int Orthop., 33(1), pp. 139–144. 
Friederichs, M. G., Greis, P. E., Burks, R. 
T. �(2001). ‘Pitfalls associated with fixation 
of osteochondritis dissecans fragments using 
bioabsorbable screws.’ Arthroscopy, 17(5), 
pp. 542–545. 
Gancarczyk, S. M., Makhni, E. C., Lombardi, 
J. M., Popkin, C. A., Ahmad, C. S. �(2015). 
‘Arthroscopic Articular Reconstruction of Capi-
tellar Osteochondral Defects.’ Am J Sports 
Med., 43(10), pp. 2452–2458. 
Gomoll, A. H., Flik, K. R., Hayden, J. K., 
Cole, B. J., Bush-Joseph, C. A., Bach, B. R., 
Jr. �(2007). ‘Internal fixation of unstable Cahill 
Type-2C osteochondritis dissecans lesions of 
the knee in adolescent patients.’ Orthopedics, 
30(6), pp. 487–490. 
Green, W. T., Banks, H. H. �(1953). ‘Osteo-
chondritis dissecans in children.’ J Bone Joint 
Surg Am., 35-A(1), pp. 26–47 
Greiwe, R. M., Saifi, C., and Ahmad, C. S. 
�(2010). ‘Pediatric sports elbow injuries.’ Clin 
Sports Med., 29(4), pp. 677–703. 



OSTEOCHONDRITIS DISSECANS OF THE ELBOW

34    Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion – IRONS

Harada, M., Takahara, M., Sasaki, J., Mura, 
N., Ito, T., Ogino, T. �(2006). ‘Using sonog-
raphy for the early detection of elbow injuries 
among young baseball players.’ AJR Am J 
Roentgenol., 187(6), pp. 1436–1441. 
Haraldsson, S. �(1959). ‘On osteochondrosis 
deformas juvenilis capituli humeri including 
investigation of intra–osseous vasculature in 
distal humerus.’ Acta Orthop Scand., Suppl 
38, pp. 1–232. 
Hefti F, Beguiristain J, Krauspe R, Möller–
Madsen B, Riccio V, Tschauner C, Wetzel R, 
Zeller R. �(1999). ‘Osteochondritis dissecans: 
a multicenter study of the European Pediatric 
Orthopedic Society.’ J Pediatr Orthop Br., 
8(4), pp. 231–245. 
Hennrikus, W. P., Miller, P. E., Micheli, L. 
J., Waters, P. M., Bae, D. S. �(2015). ‘Internal 
Fixation of Unstable In Situ Osteochondritis 
Dissecans Lesions of the Capitellum.’ J Pediatr 
Orthop., 35(5), pp. 467–473. 
Itsubo, T., Murakami, N., Uemura, K., 
Nakamura, K., Hayashi, M., Uchiyama, 
S., Kato, H. �(2014). ‘Magnetic Resonance 
Imaging Staging to Evaluate the Stability of 
Capitellar Osteochondritis Dissecans Lesions.’ 
Am J Sports Med., 42(8), pp. 1972–1977. 
Jacobi, M., Wahl, P., Bouaicha, S., Jakob, 
R. P., Gautier, E. �(2010). ‘Association between 
mechanical axis of the leg and osteochondritis 
dissecans of the knee: radiographic study on 
103 knees.’ Am J Sports Med., 38(7), pp. 
1425–1428. 
Jans, L. B., Ditchfield, M., Anna, G., Jarem-
ko, J. L., Verstraete, K. L. �(2012). ‘MR im-
aging findings and MR criteria for instability 
in osteochondritis dissecans of the elbow in 
children.’ Eur J Radiol., 81(6), pp. 1306–1310. 
Johnson, L. L., Uitvlugt, G., Austin, M. D., 
Detrisac, D. A., Johnson, C. �(1990). ‘Oste-
ochondritis dissecans of the knee: arthroscop-
ic compression screw fixation.’ Arthroscopy, 
6(3), pp. 179–189. 
Kajiyama, S., Muroi, S., Sugaya, H., Taka-
hashi, N., Matsuki, K., Kawai, N., Osaki, 
M. �(2017). ‘Osteochondritis Dissecans of 
the Humeral Capitellum in Young Athletes: 
Comparison Between Baseball Players and 

Gymnasts.’ Orthop J Sports Med., 5(3), 
2325967117692513. 
Kida, Y., Morihara, T., Kotoura, Y., Hojo, T., 
Tachiiri, H., Sukenari, T., Kubo, T. �(2014). 
‘Prevalence and Clinical Characteristics of Os-
teochondritis Dissecans of the Humeral Capi-
tellum Among Adolescent Baseball Players.’ 
Am J Sports Med., 42(8), pp. 1963–1971. 
Kijowski, R., De Smet, A. A. �(2005). ‘Radi-
ography of the elbow for evaluation of patients 
with osteochondritis dissecans of the capitel-
lum.’ Skeletal Radiol., 34(5), pp. 266–271. 
Kobayashi, T., Fujikawa, K., Oohashi, M. 
�(2004). ‘Surgical fixation of massive osteo-
chondritis dissecans lesion using cylindrical 
osteochondral plugs.’ Arthroscopy, 20(9), 
pp. 981–986. 
König, F. �(1887). ‘Über freie Körper in den 
Gelenken.’ Dtsch Z Chir., 27, pp. 90–109. 
Kosaka, M., Nakase, J., Takahashi, R., To-
ratani, T., Ohashi, Y., Kitaoka, K., Tsuchiya, 
H. �(2013). �‘Outcomes and failure factors in 
surgical treatment for osteochondritis dissecans 
of the capitellum.’� J Pediatr Orthop., 33(7), 
pp. 719–724. 
Lewine, E. B., Miller, P. E., Micheli, L. J., 
Waters, P. M., Bae, D. S. �(2016). ‘Early 
Results of Drilling and/or Microfracture for 
Grade IV Osteochondritis Dissecans of the 
Capitellum.’ J Pediatr Orthop., 36(8), pp. 
803–809. 
Lyons, M. L., Werner, B. C., Gluck, J. S., 
Freilich, A. M., Dacus, A. R., Diduch, D. 
R., Chhabra, A. B. �(2015). ‘Osteochondral 
autograft plug transfer for treatment of os-
teochondritis dissecans of the capitellum in 
adolescent athletes.’ J Shoulder Elbow Surg., 
24(7), pp. 1098–1105. 
Maruyama, M., Takahara, M., Harada, M., 
Satake, H., Takagi, M. �(2014). ‘Outcomes of 
an open autologous osteochondral plug graft 
for capitellar osteochondritis dissecans: time 
to return to sports.’ Am J Sports Med., 42(9), 
pp. 2122–2127. 
Milgram, J. W. �(1978). ‘Radiological and 
pathological manifestations of osteochondritis 
dissecans of the distal femur. A study of 50 
cases.’ Radiology, 126(2), pp. 305–311. 



35

OSTEOCHONDRITIS DISSECANS OF THE ELBOW

www. irons.com.pl

Miura, K., Ishibashi, Y., Tsuda, E., Sato, 
H., Toh, S. �(2007). ‘Results of arthroscopic 
fixation of osteochondritis dissecans lesion 
of the knee with cylindrical autogenous oste-
ochondral plugs.’ Am J Sports Med., 35(2), 
pp. 216–222. 
Miyake, J., Kataoka, T., Murase, T., Yo-
shikawa, H. �(2013). ‘In–vivo biomechanical 
analysis of osteochondritis dissecans of the 
humeral trochlea: a case report.’ J Pediatr 
Orthop Br., 22(4), pp. 392–396. 
Petrie, P. W. �(1977). ‘Aetiology of osteochon-
dritis dissecans. Failure to establish a familial 
background.’ J Bone Joint Surg Br., 59(3), 
pp. 366–367. 
Satake, H., Takahara, M., Harada, M., 
and Maruyama, M. �(2013). ‘Preoperative 
imaging criteria for unstable osteochondritis 
dissecans of the capitellum.’ Clin Orthop 
Relat Res., 471(4), pp. 1137–1143. 
Schenck, R. C., Jr., Athanasiou, K. A., 
Constantinides, G., Gomez, E. �(1994). 
‘A biomechanical analysis of articular car-
tilage of the human elbow and a potential 
relationship to osteochondritis dissecans.’ 
Clin Orthop Relat Res. (299), pp. 305–312. 
Schub, D. L., Frisch, N. C., Bachmann, 
K. R., Winalski, C., Saluan, P. M. �(2013). 
‘Mapping of cartilage depth in the knee and 
elbow for use in osteochondral autograft 
procedures.’ Am J Sports Med., 41(4), pp. 
903–907. 
Shimada, K., Tanaka, H., Matsumoto, T., 
Miyake, J., Higuchi, H., Gamo, K., Fuji, 
T. �(2012). ‘Cylindrical costal osteochondral 
autograft for reconstruction of large defects 
of the capitellum due to osteochondritis dis-
secans.’ J Bone Joint Surg Am., 94(11), pp. 
992–1002.
Takahara, M., Mura, N., Sasaki, J., Ha-
rada, M., Ogino, T. �(2007). ‘Classification, 
treatment, and outcome of osteochondritis 
dissecans of the humeral capitellum.’ J Bone 
Joint Surg Am., 89(6), pp. 1205–1214. 
Takahara, M., Shundo, M., Kondo, M., 
Suzuki, K., Nambu, T., Ogino, T. �(1998). 
‘Early detection of osteochondritis dissecans 
of the capitellum in young baseball players. 

Report of three cases.’ J Bone Joint Surg Am., 
80(6), pp. 892–897. 
Tis, J. E., Edmonds, E. W., Bastrom, T., 
Chambers, H. G. �(2012). ‘Short–term results 
of arthroscopic treatment of osteochondritis 
dissecans in skeletally immature patients.’ J 
Pediatr Orthop., 32(3), pp. 226–231. 
Uchida, S., Utsunomiya, H., Taketa, T., 
Sakoda, S., Hatakeyama, A., Nakamura, 
T., Sakai, A. �(2015). ‘Arthroscopic fragment 
fixation using hydroxyapatite/poly–L–lactate 
Acid thread pins for treating elbow osteochon-
dritis dissecans.’ Am J Sports Med., 43(5), 
pp. 1057–1065. 
Uozumi, H., Sugita, T., Aizawa, T., Taka-
hashi, A., Ohnuma, M., Itoi, E. �(2009). 
‘Histologic findings and possible causes of 
osteochondritis dissecans of the knee.’ Am J 
Sports Med., 37(10), pp. 2003–2008. 
Wall, E., Von Stein, D. �(2003). ‘Juvenile 
osteochondritis dissecans.’ Orthop Clin North 
Am., 34(3), pp. 341–353. 
Wulf, C. A., Stone, R. M., Giveans, M. R., 
Lervick, G. N. �(2012). ‘Magnetic resonance 
imaging after arthroscopic microfracture of 
capitellar osteochondritis dissecans.’ Am J 
Sports Med., 40(11), pp. 2549–2556. 
Yonetani, Y., Nakamura, N., Natsuume, 
T., Shiozaki, Y., Tanaka, Y., Horibe, S. 
�(2010). ‘Histological evaluation of juvenile 
osteochondritis dissecans of the knee: a case 
series. ‘ Knee Surg Sports Traumatol Ar-
throsc., 18(6), pp. 723–730. 
Zbojniewicz, A. M., Laor, T. �(2014). ‘Imag-
ing of osteochondritis dissecans.’ Clin Sports 
Med., 33(2), pp. 221–250. 
Zlotolow, D. A., Bae, D. S. �(2014). ‘Os-
teochondral autograft transplantation in 
the elbow.’ J Hand Surg Am., 39(2), pp. 
368–372. 



OSTEOCHONDRITIS DISSECANS OF THE ELBOW

Author reported no source of funding.
Author declared no conflict of interest.

Author responsible for correspondence:
Robert Hudek
Rhön Klinikum AG
Klinik für Schulter- und Ellbogenchirurgie
Salzburger Leite 1
97616 Bad Neustadt
Germany
robert@hudek.de 

Autor nie zgłosił źródła finansowania.
Autor nie deklarował konfliktu interesów.

Autor odpowiedzialny za korespondencję: 
Robert Hudek
Rhön Klinikum AG
Klinik für Schulter- und Ellbogenchirurgie
Salzburger Leite 1
97616 Bad Neustadt
Niemcy
robert@hudek.de


