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Osteochondritis dissecans (OCD) of the humeral capitellum is
usually seen in young throwing athletes.12 The repetitive shearing
forces that are exerted by the radial head cause microtrauma of the
articular cartilage and eventually detachment of subchondral bone.1

We report 2 patients with OCD that were not associated with throw-
ing motions. Both patients showed fishtail deformity of the humeral
condyle, which is a rare delayed complication of elbow trauma in
children.2-5,8,9,11 Both patients had a history of treatment for a su-
pracondylar fracture of the humerus and uneventfully recovered.
Surgical intervention was performed for both patients. Here we
present these unusual cases and their surgical outcomes and then
discuss the mechanism of onset.

Case reports

Patient 1

An 11-year-old, left-handed boy complained of left elbow pain.
The patient belonged to a youth baseball team, but he threw with
his right arm and basically performed no throwing motions with
his affected arm. The patient’s history revealed that he had sus-
tained a Gartland type III supracondylar humeral fracture at age 7
(Fig. 1, A) that was treated by percutaneous pinning (Fig. 1, B). He
recovered from the injury without any complications. He had a full
range of motion after 6 months and was then dismissed.

At the initial examination at our hospital, his elbow motion was
restricted to 40° of extension to 125° of flexion. Supination/
pronation motion was not limited. Fishtail deformity of the distal
humerus and abnormality of the capitellum were observed on plain
radiographs (Fig. 1, C). A T2-weigted magnetic resonance image (MRI)

showed low signal area in the capitellum apophysis, and he was di-
agnosed with grade III OCD12 (Fig. 1, D).

Elbow arthroscopy revealed significant synovitis, loss of carti-
lage on the humeral capitellum, and deformity of the radial head.
Cartilage was absent from the humeral trochlea area, and scar tissue
had formed. Synovectomy and removal of osteochondral frag-
ments were performed.

To reconstruct the cartilage defect in the humeral capitellum, an
8-mm-diameter osteochondral plug was harvested from the knee
and transplanted to the capitellum. A long arm cast was applied for
1 week postoperatively, and then active exercise was started.

At 1 year and 5 months postoperatively, he had no pain and im-
proved range of motion, with 15° of extension and 135° of flexion.
Early epiphyseal closure was observed on the humerus and the radial
head on plain radiographs (Fig. 1, E and F). Deformity of the distal
end of the humerus associated with fishtail deformity remained.
He is periodically monitored.

Patient 2

An 11-year-old boy presented with pain in his right dominant
elbow. At the age of 3 years, he had sustained a Gartland type I su-
pracondylar humeral fracture and was treated by cast immobilization.
He recovered completely. The last radiograph was obtained 1 month
later, after which he was dismissed. Later he occasionally com-
plained of right elbow pain and consulted a local physician, but
nothing abnormal was found on plain radiographs and he re-
ceived no further treatment. His athletic history was mostly physical
education class at school, and he had no special history of throwing.

At his initial examination at our hospital, he had severe limita-
tion of elbow motion, from 45° of extension to 130° of flexion. Fishtail
deformity and capitellum abnormality were seen on the plain ra-
diograph (Fig. 2, A). Radial head subluxation was also observed. Low
signal area in the capitellum apophysis was seen on a T2-weighted
MRI (Fig. 2, B).

* Corresponding author. Emiko Horii, MD, Japanese Red Cross Hospital Nagoya
Daiichi, 3-35, Michishitacyo, Nakamuraku, Nagoya, 453-0841, Japan.

E-mail address: emikoh_523523@yahoo.co.jp (E. Horii).

https://doi.org/10.1016/j.jses.2018.02.005
2468-6026/© 2018 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

JSES Open Access 2 (2018) 126–128

Contents lists available at ScienceDirect

JSES Open Access

journal homepage: www.elsevier.com/ locate / jses

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jses.2018.02.005&domain=pdf
mailto:emikoh_523523@yahoo.co.jp
https://doi.org/10.1016/j.jses.2018.02.005
http://www.sciencedirect.com/science/journal/24686026
http://www.elsevier.com/locate/JSES


Surgery was conducted under general anesthesia. In arthro-
scopic examination, significant synovitis and loss of cartilage on the
humeral capitellum were observed (Fig. 2, C). An osteochondral frag-
ment detached from the capitellum was removed. An osteochondral
plug of 6.5 mm in diameter was harvested from the knee and trans-
planted into the defect of the humeral capitellum. Postoperatively,

active exercise was started after long arm cast immobilization for
10 days.

At 1 year postoperatively, he had no pain, and range of motion
had improved to 15° of extension and 135° of flexion. Exercise was
restarted while limiting the load on his arm. Bone graft union was
seen on plain radiographs, but anterior subluxation of the radial head

Figure 1 Patient 1, an 11-year-old boy. (A) An anteroposterior x-ray image of the right elbow showed Gartland type III supracondylar fracture at age 7. (B) A postoperative
x-ray image showed that the fracture was fixed by 2 Kirschner wires. (C) An anteroposterior x-ray image at age 11 showed fragmentation of the trochlear apophysis and a
concave-shaped humeral capitellum. The distal end of the humerus showed fishtail deformity. (D) A T2-weighted magnetic resonance image showed the low signal area at
the humeral capitellum and a focal osteochondral defect. At 1 year and 5 months postoperatively, (E) an anteroposterior x-ray image showed ossification of trochlear was
completed, the joint surface had become smooth and concave, and the radial head was slightly hypertrophic, and (F) a lateral x-ray showed that deformity of humeral capi-
tellum remained.

Figure 2 Patient 2, an 11-year-old boy. (A) An anteroposterior x-ray image at age 11 showed fishtail deformity of the distal humerus and hypertrophic radial head. (B) A
T2-weighted magnetic resonance image showed low signal area at the humeral capitellum and a focal osteochondral defect. (C) Arthroscopic view. Despite the deformity
on the x-ray image, the trochlea (T) showed a smooth joint surface. The cartilage defect and fibrillation at the humeral capitellum (Ca) was observed in arthroscopic ex-
amination. RH, radial head; ☆, coronoid process. At 1 year postoperatively, (D) an anteroposterior x -ray image showed the deformity at humeral capitellum remained, and
(E) slight anterior subluxation of the radial head was observed on the lateral x-ray image.
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remained (Fig. 2, D and E). His course has been good clinically, but
careful observation is needed for development of future osteoar-
thritic changes.

Discussion

Fishtail deformity is a V-shaped deformity of the distal humerus
due to concavity at the lateral trochlea. The pathology is believed
to be a central physeal arrest or avascular necrosis caused by sparse
vascularity between the capitellum and trochlea.7 The incidence of
this complication after pediatric elbow trauma is unknown. Bronfen
et al2 reported 6 patients with fishtail deformity in 288 displaced
supracondylar fractures. Ippolito et al5 evaluated 49 patients with
pediatric fracture of the humeral condyles 18 to 45 years after the
injury and then reported that a fishtail deformity was present in
approximately two-thirds of their patients. Not only displaced frac-
tures but also nondisplaced fractures, as we experienced in patient
2, possibly develop fishtail deformity.11 Thus, despite care to avoid
any damage to the epiphyseal area, fishtail deformity might develop
after any type of pediatric elbow trauma and might cause second-
ary elbow disorders, depending on its severity.4 The deformity is
not visible until ossification of the trochlea occurs between the age
of 7 and 8 years. It is important for surgeons to be aware of this
potential complication, monitor patients annually, and inform pa-
tients of the possibility of this complication.

OCD occurred in these patients unassociated with throwing
motion. Fishtail deformity of the distal humerus caused an alter-
ation in the intra-articular stress distribution, and the stress was
concentrated over the radiocapitellar joint during daily activities.
Moreover, the development of fishtail deformity itself suggests the
possibility of insufficient blood supply at the distal humerus in these
particular patients.

A high incidence of OCD in fishtail deformity elbow was re-
ported by Lehnert et al.8 They explained that proximal migration
of the ulna led to increased lateral column load and joint impinge-
ment. They recommended an MRI examination to detect pathology
in the capitellum.

Treatments for patients with a post-traumatic fishtail deformi-
ty were variable.2,4,5,8 Ippolito et al5 reported the incidence of arthrosis
was very low, and Cates et al3 reported a patient with asymptom-
atic fishtail deformity. Physiotherapy and observation are indicated
for mild deformity or in early stages. However, both patients were
referred to our hospital with marked pain and restricted motion.
For the relief of pain, synovectomy and the removal of loose bodies
were effective to decrease mechanical symptoms.4,8 In addition,
because the patients were young and growing, we had to consider
further reconstructive procedures for the deformed humeral epiphy-
sis to prevent progression of arthrosis.

Descriptions of treatment options in the literature are limited.
Epiphysiodesis, osteotomy, or vascularized composite graft can be
challenging options, but outcomes are unpredictable.4 The resto-
ration of a normal joint congruity seemed to be difficult. We
reconstructed the joint surface of the capitellum by autologous os-
teochondral plug graft.1,10 Good outcomes with minimum
complications have been reported with osteochondral graft for
OCD of the capitellum.6,10 We expected that improvement of

radiocapitellar joint congruity would be advantageous in acquir-
ing stability of the elbow itself and redistribution of stress in the
joint, thereby eventually preventing progression of arthrosis to some
extent.

Although the follow-up was short, both patients gained suffi-
cient motion without pain to return to exercise. However, trochlear
and radial head deformity and subluxation remained on radio-
graphs. Careful follow-up is needed with regard to the progress of
future osteoarthritic change.

Conclusion

We reported 2 patients with rare capitellum OCD, both of whom
had had fishtail deformity after a supracondylar humeral fracture.
Both patients had generally good clinical outcomes with arthro-
scopic débridement and autologous osteochondral graft to the
capitellum. Damage to the epiphyseal ossification center might occur
after any type of elbow trauma in children. Careful follow-up should
be conducted annually to avoid overlooking any signs of growth
disturbance.
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