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Severe limitation of motion caused by a deformity and
migration of the radial head after early surgical intervention
for osteochondritis dissecans in a juvenile baseball player
Tae Hong Kee, In-Ho Jeon, Kyoung Hwan Koh
Department of Orthopaedic Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

We describe a case of a 15-year-old baseball player with osteochondritis dissecans who underwent arthroscopic microfracture at a private clinic and present the consequent complications. Moreover, we describe the further treatment he
underwent as well as provide surgical tips based on our experience with this case. The patient experienced limitation of
motion and pain after the arthroscopic surgery at the private clinic and visited our hospital for revision surgery. We conducted an autogenous osteochondral graft transplantation; however, the graft collapsed and was displaced. This graft
failure is presumed to be caused by the inadequate reduction of the radial head, resulting in an insufficient control of
compressive force to the graft. This led to inadequate recovery of the limitation of motion, which was caused by the impingement of the deformed distal humeral structures. In conclusion, to successfully transplant an osteochondral graft,
the compressive force must be sufficiently relived by adequately reducing the radial head, osteocapsular arthroplasty
must be conducted to restore the normal structure and regain normal range of motion, and an allograft must be used instead of a costal autograft to overcome the compressive force.
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INTRODUCTION
Osteochondritis dissecans (OCD) in the elbow is a debilitating injury that can occur among young athletes [1]. In
particular, OCD occurs in the humeral capitellum of adolescent throwing athletes [2].
OCD in the elbow is frequently noted to occur among
baseball players or gymnasts. However, its etiology is still
unclear. It is speculated that the condition is caused by
repetitive valgus compression force to the poorly vascularized capitellum [3].
Conservative treatment is primarily considered as the
disease may be reversible if the cartilage lesion is stable.
However, 50% of the stable cases fail and develop unstable necrotic fragment by conservative treatment; surgical
treatment is indicated in such cases [4].
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The surgical options available are in situ fixation of
osteochondral fragment, drilling, removal of cartilaginous loose body, bone peg fixation, osteotomy, and
costal osteochondral transplantation [1,2,5,6]. Of these,
arthroscopic surgery is becoming more popular due to
its minimal invasiveness, its relatively good clinical outcomes, and the high likelihood of patients returning to
sports [7–9].
In this article, we report the case of a young baseball player with OCD in the elbow who underwent arthroscopic debridement and describe the consequent
complications. We also describe the further treatment he
underwent and provide some surgical tips based on this
case.
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CASE REPORT
The patient was a 15-year-old boy who played middleschool baseball as a second baseman. One year and 7
months (aged 13 years at that time) before visiting our
hospital, he visited a private clinic for discomfort on the
lateral side of his right elbow and was diagnosed with
OCD (Fig. 1).
He underwent arthroscopic microfracture and rehabilitation at the clinic. However, pain and limitation of
motion (LOM) progressed with time. An X-ray taken at 4
months postoperatively revealed destruction of the capitellum and bone absorption (Fig. 2).
Although the patient continued to undergo range of
motion (ROM) exercises and rehabilitation as a baseball
player, he had progressive LOM with pain and was unable to return to sports. He visited our hospital 1 year
and 8 months after the initial surgery for further evalua-

A

tion. His ROM was limited by flexion contracture of 50°,
further flexion of 95°, supination of 30°, and pronation of
30° (Fig. 3A). A collapsed capitellum and radial head with
proximal migration were observed on X-ray (Fig. 3B).
We conducted modeling by overlapping the mirror
image (3-dimensional computerized tomography) of
the distal humerus of the unaffected side (left) on the
affected side to measure the capitellar defect. Subsequently, we planned to perform autogenous costal osteochondral transplantation for the defect. During surgery,
we debrided the lesion to make the defect margin clear.
We then made a separate incision at the 11th rib cage to
harvest the osteochondral graft. The graft was designed
to fit the capitellar defect. Thereafter, we transplanted the
autogenous osteochondral graft to the capitellum and radial head defects and fixated the graft using a 1.6-mm Kwire (Fig. 4) [6]. K-wire was used instead of plate fixation
as the graft was small and the proportion of cartilage was
higher than that of bone.
After the second surgery, the patient was immobilized
with the help of a long-arm splint for 2 weeks. He then
continued to undergo ROM exercises (active and passive
flexion–extension) but did not show ROM improvement.
On a radiograph taken at postoperative month 4, absorp-
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Fig. 1. (A) Coronal image on magnetic resonance imaging (MRI) indicating a relatively stable cartilage lesion with slightly increased signal
intensity of the capitellum. (B) Sagittal image on MRI.
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Fig. 2. Plain radiographs revealing cartilage and bone absorption on the
capitellum at 4 months after arthroscopic debridement and microfracture.
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Fig. 3. (A) Decreased range of motion of elbow. (B) Plain radiographs
presenting the collapse of the capitellum and radial head.
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tion of osteochondral defect was suspected, and the Kwire seemed to be slightly displaced to the medial side.
We concluded that the osteochondral graft had failed and
therefore, planned to perform a revision surgery (Fig. 5).
As the proximal and anterior migration of radius persists for a long time in growing adolescents, a fixed deformity developed in the elbow; the bony morphology
of olecranon fossa, olecranon, and coronoid fossa was
deformed. The collapsed radial head showed fixed anterior and proximal migration. The severe limitation in the
ROM was another concern for the ulnar nerve; therefore,
we performed prophylactic ulnar nerve anterior transposition during the third surgery. We then conducted osteocapsular arthroplasty of the olecranon, olecranon fossa,
and coronoid fossa by removing osteophytes of each
structure, reshaping the olecranon and coronoid fossa
using a burr, and debriding the anterior and medial joint

A

B

C

D

Fig. 4. (A) Defect on the capitellum measured after overlapping the
mirror image of the contralateral distal humerus. (B) Osteochondral
autograft harvested from the 11th rib and designed to fit the capitellar
defect. (C) Defect on the capitellum was debrided and prepared for osteochondral graft. Osteochondral graft was fixed on the defect of the radial head using a K-wire. (D) Radiograph after fixation of osteochondral
graft on both radial head and capitellar defects.

Fig. 5. Radiographs at 4 months after the second surgery with costal osteochondral graft transplantation. The radial head had migrated proximally and anteriorly again and the K-wire was moved medially. Graft
failure on the capitellum was suspected.
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Fig. 6. (A) Osteochondral allograft from a fresh frozen distal humerus designed for transplantation. (B) Radiographs after the third surgery.
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Fig. 7. Radiographs at 6 months after the third surgery. Grafted osteochondral allograft was maintained, although partial irregularity at the
inferior junction of the graft and capitellum was observed.

capsule. Next, we used the capitellum block from a distal
humeral allograft for transplantation. The destructed
capitellum was removed, and the prepared block was inserted and fixed by a plate (Fig. 6).
At 6 months postoperatively, the patient regained ROM
to a flexion contracture of 10°, further flexion of 130°, pronation of 50°, and supination of 30°. Plain radiographs revealed that the graft of the capitellum was in place (Fig. 7).
His visual analog scale score for pain was 0 point, single
assessment numeric evaluation score was 70 points, and
Mayo Elbow Performance Score was 100 points. He was
satisfied with the results of surgery. He could catch a ball
and experienced no difficulty in performing activities of
daily living; nonetheless, he retired from baseball.

DISCUSSION
In the case reported here, the patient underwent debridement and microfracture as the primary treatment for
OCD. Consequently, he experienced a collapse of the capitellum and proximal and anterior migration of the radial
head. The radial head also collapsed, restricting flexion
and extension to a severe extent. There are several reports
on the complications involved in OCD in the elbow after
treatment, including neurovascular injury, heterotopic
ossification, and infection [10,11]. However, there are no
reports on severe LOM caused by a deformity and migration of the radial head.
When fixation of osteochondral fragment is inevitable,
it is better to do so in the early stage. However, in our
case, magnetic resonance imaging (MRI) indicated a
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relatively stable fragment; accordingly, conservative treatment should have been considered first. In stable fragments, conservative treatment, including elbow rest, is
recommended. Moreover, it is inappropriate to fixate or
excise a stable fragment before conservative treatment [2].
Moreover, microfracture, debridement, or drilling may
not be good options as it can damage the stable cartilage
flap and cause superior migration of the radial head, resulting in LOM of the elbow [12]. Therefore, if the patient
is functionally tolerable, such as in our case, conservative
treatment must be considered, even when the patient has
pain and discomfort. In previous studies, even in stable
lesions, > 50% of cases showed a poor prognosis [4,8,13].
In our case, the patient underwent excision of the large
cartilage flap with microfracture or drilling at a private
clinic. Even though the cartilage and subchondral bone
seem to be well debrided, the bone marrow stimulation
did not result in sufficient osteochondral regeneration;
instead, it resulted in superior radial migration.
The outcome of the first surgery conducted at the private clinic showed inadequate fibrocartilage healing and
bone and cartilage resorption. If the patient underwent
tailored rehabilitation based on the patient’s condition
and X-ray findings after surgery, it would have prevented
the anterior and proximal migration of the radius. However, this patient was told to perform ROM exercises,
which presumably accelerated the bony deformity and
osteoarthritic change. The patient’s distal capitellum was
destroyed and the radius collapsed and migrated.
In our clinic, as a second surgical procedure, we used
autogenous costal osteochondral grafts, which reportedly have favorable outcomes [6,14,15], to replace the
collapsed distal capitellum. However, the graft failed.
Previous cases involved no deformities other than the
radial migration, capitellar OCD, and LOM; hence, the
osteochondral graft could survive. In the present case,
however, fixed migration of the radius occurred and
deformities were observed at the olecranon, olecranon
fossa, and coronoid fossa with osteoarthritic changes.
These conditions probably made the restoration of ROM
difficult. Moreover, the compressive force to the graft resulting from the fixed migration of the radius may have
disturbed graft survival.
Considering the failure of previous surgeries, when
conducting the third surgery, we conducted osteocapsular arthroplasty for the deformities of the olecranon fossa,
olecranon, and coronoid fossa that had caused LOM.
Further, to prevent injury to the ulnar nerve, we con-
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ducted prophylactic anterior transposition of the ulnar
nerve. Finally, we grafted the lesion with an adult’s osteochondral allograft instead of a costal autograft because
we presumed that an adolescent costal autograft may not
survive the compression force, whereas an allograft is capable of surviving [1].
In conclusion, conservative treatment should be the
primary treatment of choice in OCD cases in where the
patient’s elbow function is preserved and the lesion appears stable on MRI. In every case, it is essential to preserve ROM and closely monitor for radial migration. If
elbow deformity is already present, correction of these

deformities should be considered as it will be beneficial
to the survival of the graft. Moreover, an allograft may
be a better choice than the relatively fragile autogenous
costal autograft for successful engraftment in patients
with LOM and with relatively strong compressive force by
radial migration.
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