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Abstract

Osteochondritis dissecans (OCD) is a disorder of
articular cartilage and subchondral bone. In the elbow,
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an OCD is localized most commonly at the humeral
capitellum. Teenagers engaged in sports that involve
repetitive stress on the elbow are at risk. A high index of
suspicion is warranted to prevent delay in the diagnosis.
Plain radiographs may disclose the lesion but computed
tomography and magnetic resonance imaging are more
accurate in the detection of OCD. To determine the best
treatment option it is important to differentiate between
stable and unstable OCD lesions. Stable lesions can be
initially treated nonoperatively with elbow rest or activity
modification and physical therapy. Unstable lesions and
stable lesions not responding to conservative therapy
require a surgical approach. Arthroscopic debridement
and microfracturing has become the standard initial
procedure for treatment of capitellar OCD. Numerous
other surgical options have been reported, including
internal fixation of large fragments and osteochondral
autograft transfer. The aim of this article is to provide
a current concepts review of the etiology, clinical
presentation, diagnosis, treatment, and outcomes of
elbow OCD.
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Core tip: The aim of this article is to provide a current
concepts review of the etiology, clinical presentation,
diagnosis, treatment, and outcomes of elbow osteo-
chondritis dissecans. This well illustrated paper high-
lights the need for a high index of suspicion to prevent
delay in the diagnosis. Various imaging methods are
outlined. Current treatment options are discussed and
future directions are provided.

van Bergen CJA, van den Ende KIM, ten Brinke B, Eygendaal D.
Osteochondritis dissecans of the capitellum in adolescents. World
J Orthop 2016; 7(2): 102-108 Available from: URL: http:/www.
wjgnet.com/2218-5836/full/v7/i2/102.htm DOI: http://dx.doi.
org/10.5312/wjo.v7.i2.102

February 18, 2016 | Volume 7 | Issue 2 |



van Bergen CJA et a/. Osteochondritis dissecans of the capitellum in adolescents

INTRODUCTION

Osteochondritis dissecans (OCD) is a process in which
a segment of articular cartilage separates from the
subchondral bone. In the human body, OCD lesions are
most commonly found in the knee, followed by the ankle
and the elbow™. OCD of the elbow typically affects the
capitellum of the humerus. It can be a debilitating injury
in a young patient population.

Epidemiology

Elbow OCD presents typically in adolescent athletes
engaged in repetitive overhead or upper extremity
weight-bearing activities (e.g., baseball, tennis, volley-
ball, weight lifting and gymnastics). The prevalence of
OCD of the humeral capitellum was 3.4% among more
than 2000 adolescent baseball players'. Not all of these
patients had symptoms™. Patients with an OCD usually
are in their second decade of life, with an age ranging
from 11 to 23 years. Boys are affected more commonly
than girls. The capitellum of the dominant elbow is
mostly affected. Bilateral involvement is seen in up to
20% of the patients.

Elbow OCD should be distinguished from Panner’s
disease or osteochondrosis of the capitellum. Panner’s
disease is encountered in younger children (aged 4-12
years), and characterized by ischemia and necrosis of
the capitellar epiphysis, followed by regeneration and
recalcification. It is a self-limiting, benign disorder that
usually resolves with rest.

Etiology

The exact etiology of OCD is unknown. A genetic
predisposition has been suggested in twin studies'.
The main cause, however, is thought to be excessive
repetitive valgus compression across the elbow joint
with immature articular cartilage™®. Repetitive stress to
the lateral elbow compartment could lead to localized
injury of subchondral bone of the poorly vascularized
humeral capitellum (Figure 1), characterized by focal
avascular necrosis and subchondral bone changes.
Subsequently, this could result in loss of support for the
overlying articular cartilage and eventually breakdown
and formation of loose fragments once the mechanical
support of the articular cartilage is compromised™®.

Pathology

OCD usually evolves through three stages®®., In stage 1,
hyperemic bone and edematous periarticular soft tissues
are found. In stage 2, the epiphysis deforms, sometimes
with fragmentation. In stage 3, necrotic bone is replaced
by granulation tissue. The articular surface may separate
and form a loose body as the bone heals.

Natural history

It seems logical to assume that patients with OCD
are predisposed to early osteoarthritis of the elbow.
However, the relation between cartilage defects in
general and the development of osteoarthritis in the long
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term has not been elucidated to date. Most evidence is
available for cartilage lesions in the knee and ankle™®.
Large chondral and osteochondral lesions of the knee
are presumed to predispose to osteoarthritis, although
the scientific evidence is limited™. In the ankle, however,
a relation between OCD and osteoarthritis has not been
shown'®., Only 4% of ankle OCDs develop a narrowed
joint space up to 20 years of follow-up™.

With regard to the elbow, little is known about the
risk of developing degenerative changes in the long term.
Bauer et al™” investigated elbow degeneration amongst
31 OCD patients at a mean follow-up of 23 years. One-
third had radiographic degenerative changes and 42%
of patients complained of pain and/or reduced range of
motion at the time of follow-up. Younger patients had
better odds of having a pain-free elbow without radio-
graphic signs of degeneration in the long term. In
addition, larger lesions may be more prone to degene-
rative changes over time. Takahara et a/''! noted a
poorer long-term outcome of patients with large cartilage
lesions compared to those with small lesions. There is
no evidence that surgical debridement with or without
microfracturing protects against degeneration.

CLINICAL PRESENTATION

Patient’s delay and doctor’s delay are very common in
elbow OCD. Therefore, a high index of suspicion and
directed imaging studies are necessary. In fact, any
teenager presenting with lateral elbow pain should be
suspected of having an OCD lesion. The typical patient
is @ young male sports person, initially presenting with
pain, tenderness, and swelling over the lateral aspect
of the elbow!?. In a later stage, there may be loss of
extension and intermittent catching and locking of the
elbow, but physical examination findings are not very
distinct in the early stage of OCD. Yet, it is important to
detect OCD as early as possible to prevent expansion of
the lesion and possible degeneration of the joint.

IMAGING

Plain anteroposterior and lateral radiographs are often
used as an initial screening method (Figure 2). Radio-
graphic signs of an OCD are flattening of the capitellum,
a focal defect of the articular surface, and loose bodies.
However, routine radiographs of the elbow are insensi-
tive in identifying OCD of the capitellum™. In fact,
approximately half of the radiographs of patients with
a capitellar OCD appear normal™™®. An anteroposterior
view with the elbow in 45° of flexion may better depict
the lesion™®,

Because of the low sensitivity of plain radiography,
additional imaging is indicated when an OCD is sus-
pected. Ultrasound of the elbow has been described
to detect capitellar OCD™>*”), However, the capitellum
is partially obscured by the radial head™”. Computed
tomography (CT) and magnetic resonance imaging (MRI)
are most useful in diagnosing an OCD. MRI demonstrates
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Figure 2 Plain radiography of the elbow showing an osteochondritis dis-
secans lesion of the capitellum. A: Anteroposterior; B: Lateral.

Figure 1 Vascularisation of the capitellum. A: Anterior view; B: Lateral
view. Br: Brachial; IR: Interosseous recurrent; IUC: Inferior ulnar collateral;
MC: Middle collateral; PUR: Posterior ulnar recurrent; R: Radial; RC: Radial
collateral; RR: Radial recurrent; SUC: Superior ulnar collateral artery.

based on anteroposterior radiography. Grade 1 describes
a stable lesion with a translucent cystic shadow in the
capitellum; grade 2, a clear zone between the OCD and
adjacent subchondral bone; and grade 3, loose bodies.
Itsubo et al*"! recently introduced a T2-weighted
MRI staging system that provides accurate and reliable
estimation of stability of OCD. The following stages are
distinguished: Stage 1, normally shaped capitellum
with several spotted areas of high signal intensity that
is lower than that of cartilage; stage 2, as with stage 1
but with several spotted areas of higher intensity than
that of cartilage; stage 3, as with stage 2 but with both
discontinuity and noncircularity of the chondral surface
signal of the capitellum and no high signal interface
apparent between the lesion and the floor; stage 4,
Figure 3 M.agnetic resonance images of an elb_ow affecte_d wi_th osteo- lesion separated by a high intensity line in comparison
chondritis dissecans of the capitellum. A: Coronal view; B: Sagittal view. with cartilage; and stage 5, capitellar lesion displaced
from the floor or defect of the capitellar lesion noted.
early OCD and is valuable in determining the stability and Stages 1 and 2 are considered stable. Stages 3, 4 and 5
viability of the OCD fragment (Figure 3)!"%'"*¥], Magnetic ~ are considered unstable®!],

resonance arthrography utilizes intra-articular gadolinium The International Cartilage Repair Society has pro-
contrast agent to detect OCD and loose bodies!®, posed an arthroscopic classification system for OCD
However, the addition of intra-articular contrast agent lesions™®!. Grade 1 indicates a stable lesion with a

does not improve the sensitivity of MRI without contrast continuous but softened area covered by intact carti-
agent in detecting cartilage lesions in the elbow™. lage; grade 2, a lesion with partial discontinuity that is
CT scans might be more sensitive and better depict stable when probed; grade 3, a lesion with a complete
loose bodies (Figure 4). We studied 25 patients with an discontinuity that is not yet dislocated; and grade 4,
OCD proven by arthroscopy who all had preoperative an empty defect as well as a defect with a dislocated
radiographs, MRI and CT. The OCD was visible on 25 CT fragment or a loose fragment lying within the bed.

scans (sensitivity, 100%), on 24 MRI scans (sensitivity,
96%), and on 19 radiographs (sensitivity, 76%).
Arthroscopy identified loose bodies in 20 cases. These TREATMENT AND OUTCOMES

were visible in 18 CT scans (90%), 13 MRI scans (65%) The treatment choice depends on several aspects,
and 11 radiographs (55%). Based on these preliminary including the severity of symptoms and the size, location
data, one might carefully conclude that CT seems to be and stability of the lesion. It is important to differentiate
the optimal imaging technique to diagnose OCD and between stable and unstable OCD lesions. In general,

loose bodies. stable lesions may be reversible and can heal com-

pletely with nonoperative management, while unstable
Classification lesions need surgical treatment!?®, Stable lesions are
Although the value of grading capitellar OCD seems characterized by an immature capitellum with an open
limited, various classifications have been described. growth plate, and flattening or radiolucency of the
Most are based on radiography, MRI, or arthroscopy. subchondral bone, in a patient with (almost) normal

Minami et al®® in 1979 described a classification elbow motion®?*. Unstable lesions have at least one of
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Figure 4 Computed tomography scans showing capitellar osteochondritis dissecans (A-C).

the following findings: A capitellum with a closed growth
plate, fragmentation, or restriction of elbow motion 20
degrees or more®*?’!, On MRI, unstable lesions are
characterized by a high signal intensity line through the
articular cartilage, a high signal intensity interface, and
an articular defect?®"*,

Nonoperative treatment

Nonoperative measures consist of rest or sports
restriction (cessation of repetitive stress on the elbow),
muscle strengthening exercises, non-steroidal anti-
inflammatory drugs, and/or a short course of immobili-
zation®®>***”), The minority of OCD lesions are classified
as stable and the initial success rates of nonoperative
treatment were poor'”*?®!, Takahara et a/*® in 1999
reported a success rate of only 50% after an average
follow-up of 12.6 years. Factors that are associated with
the outcomes of nonoperative treatment were identified
later. Bradley and Petrie reported that most patients fully
recovered with complete return to sports with rest alone
if they had a lesions with all of the following conditions:
(1) open capitellar growth plate; (2) localized flattening
or radiolucency of the subchondral bone; and (3) good
elbow motion™®”. Likewise, Mihara et af** showed that
spontaneous healing potential of OCD in patients with
open capitellar growth plates appears high. Conversely,
healing potential with nonoperative management is
extremely low in advanced OCD lesions with closed
growth plates and in those that are unstable, even if
they are undisplaced™®%**"%8],

Operative treatment

Although outcome studies on surgical treatment lack
long-term follow-up and have limited methodologic
quality, they generally show satisfactory results regard-
ing pain, return to sports, and elbow function””’. Surgical
intervention is therefore indicated for lesions that do
not respond to initial nonoperative treatment and for
unstable lesions®”’.

Primary surgical management most commonly
consists of arthroscopic debridement of the lesion, bone
marrow stimulation (by microfracturing the subchondral
bone) and removal of loose fragments. Alternatively to
arthroscopic surgery or for lesions after failed previous
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surgery, humerous open surgical approaches have been
reported, including internal fixation of large fragments
and osteochondral autograft transfer™**%31,

Arthroscopic treatment

Arthroscopic surgery has become the standard pro-
cedure for the treatment of capitellar OCD™*. It offers
the advantage of direct visualization of the pathology
and the ability to treat the lesion through small stab
incisions. This minimally invasive approach reduces the
risk of operative morbidity and allows the patient to start
rehabilitation directly after surgery™"..

Arthroscopic treatment consists of debridement of
the lesion to achieve a stable rim, followed by bone
marrow stimulation, and removal of any loose fragments
and osteophytes™**!, The patient is placed in the lateral
decubitus position on the operating table. A tourniquet is
placed around the upper arm, which rests on a padded
arm holder that is attached to the side of the table (Figure
5). The portal sites and the ulnar nerve are marked, and
the elbow is disinfected and draped. The joint is injected
with 20 mL of saline solution. The complete elbow joint
is inspected from anterior and posterior with use of five
to six portals. A distal ulnar portal allows for ergonomic
exposure to the posterolateral capitellum providing easy
access for drilling, burring and local debridement*.
A bonecutter shaver or curette is brought into the
posterolateral capitellar joint space through the standard
soft-spot lateral portal. All unstable cartilage and necrotic
bone are removed. Any cysts underlying the defect
are opened and curetted. After debridement, several
connections with the subchondral bone are created by
drilling with a Kirschner wire or microfracturing with
an awl (Figure 6). The objective is to partially destroy
the calcified zone that is often present and to create
openings into the subchondral bone. Intraosseous blood
vessels are disrupted and the release of growth factors
leads to the formation of a fibrin clot. The formation of
local new blood vessels is stimulated, marrow cells are
introduced in the defect, and fibrocartilaginous tissue is
formed?®” %,

Arthroscopic treatment has shown encouraging
results at intermediate follow-up™>***%*1, Most studies
report significant improvement in clinical outcome
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Figure 5 Patient positioning for arthroscopy of a right elbow (A and B).
The patient is in the lateral decubitus position and the arm rests on a support.

scores up to 9 years of follow-up*****%%, Approximately
80% to 90% of patients return to sports. Time to return
to sports varies from 1 to 5 mo™***!, Complications of
elbow arthroscopy are seen in 7% to 14% of cases™***!,
Most complications are minor, e.g., superficial wound
problems and transient nerve palsies not affecting clinical
outcome. Major complications occur in 0.5% to 5% of
cases (e.g., deep infection, permanent nerve injury, or
complications requiring additional anesthesia)™***.

Open surgical treatment

Refixation of the lesion can be indicated for large and
(sub)acute osteochondral fragments®!***®), Different
fixation techniques are available, including metal and
bioresorbable screws™, pull-out wiring®**”, and cortico-
cancellous bone pegs from the iliac crest or olecranon
process™. Cancellous bone can be additionally grafted
into the defect to enhance union of the fragment™"*%,

In follow-up studies, the clinical success rate of
refixation is approximately 80%¢*®, Reossification is
observed in 44% to 100% at follow-up®"***”, An intact
lateral wall of the capitellum appears to be important
for fixation to be successful*®!. Complications have
been observed in terms of intra-articular protrusion and
loosening of screws!*”.,

After successful application in the knee and ankle®,
autologous osteochondral transplantation (or mosaic-
plasty) has been used in repairing OCD lesions of the
humeral capitellum. With this technique, cylindrical
osteochondral grafts are harvested from a non-weight-
bearing area at the proximal aspect of the lateral femoral
condyle and transplanted to the elbow to resurface the
capitellar OCD.

Several authors have evaluated the technique
In a series of 10 patients, eight were completely pain
free after a mean follow-up of 30 mo™'. In a recent
investigation of 33 patients who were allowed to begin
throwing after 3 mo and to return to sports after 6 mo,
31 patients returned to a competitive level at which they
had previously played after a mean of 7 mo™”., Although
the clinical outcomes are encouraging, the grafting
technique implies damaging a healthy knee joint,
possibly leading to donor-site morbidity. In a study that

[30,33,50-52]
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Figure 6 Arthroscopic picture showing an osteochondritis dissecans
lesion after debridement and microfracturing.

addressed the effect of the harvesting on donor knee
function in young athletes, a time lag was evident in
recovery between postoperative symptoms and muscle
power at 3 mo™. However, harvesting osteochondral
grafts did not exert adverse effects at 2 years after the
procedure®,

Osteochondral autograft transfer has the advantage
of replacing the affected articular surface with hyaline
cartilage, but is an invasive procedure with possible
donor-site morbidity. Therefore, we recommend reserv-
ing this method for revision cases after failed primary
arthroscopic treatment.

Other open procedures in the literature include
rib osteochondral autograft and capitellar correction
osteotomy™**®!, Rib autografting provided satisfactory
results after a follow-up of 1 to 6 years for advanced OCD
with extensive lesions = 15 mm and those affecting
the lateral wall®>*®, Closed-wedge osteotomy of the
capitellum has been described to widen the radiohumeral
joint space, reduce compression, and stimulate revascu-
larization and remodeling of the area of the lesion in the
capitellum®™. Although almost all patients returned to full
athletic activity, postoperative osteoarthritic changes and
enlargement of the radial head occurred in all patients.
Because of the few scientific data, the place of these
experimental treatment methods is unclear until more
evidence is available.

Postoperative rehabilitation

A physical therapist supervises the rehabilitation after
surgery. Rehabilitation is aimed at reducing pain and
swelling and restoring range of motion. The recovery
after arthroscopic treatment is usually faster than
after open surgery®. Active-assisted motion exercises
are started within a couple of days after surgery.
After arthroscopy, the range of motion is unrestricted
as pain tolerates. For patients who were treated by
mosaicplasty, flexion is restricted for the first 6 wk.
Resistive exercises are begun at 8 wk after arthroscopic
treatment and at 12 wk after open treatment. If the
patient has no pain and normal range of motion, an
interval throwing program is initiated before the patient

returns to sports™.
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FUTURE DIRECTIONS

Investigations in the near future primarily should be
focused on improvement of awareness and early
recognition of OCD, since early intervention may prevent
expansion of the lesion and future degeneration.
Future studies should also aim for improvement of
current treatment and development of new treatment
modalities. Although outcomes of arthroscopic treatment
are encouraging, larger, randomized, prospective trials
are required™. Likewise, promising outcomes have
been described following autologous osteochondral
transplantation®°%, but future studies should be
performed with a longer follow-up time to evaluate intra-
articular changes on the long term.

CONCLUSION

OCD of the elbow typically affects the humeral capitellum
of adolescent throwing athletes and leads to pain on
the lateral aspect of the joint. CT or MRI are indicated
to confirm the diagnosis and to address stability of
the lesion. Nonoperative treatment can be initiated for
stable lesions. Arthroscopic surgery has become the
standard primary surgical procedure for treatment of
capitellar OCD. This minimally invasive approach shows
good results, low risk of operative morbidity, and early
recuperation postoperatively. Open surgery is indicated
for more advanced cases or for those that failed previous
operative treatment.
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