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Abstract Dysplasia epiphysealis hemimelica (DEH) is a rare
developmental disorder characterized by osteocartilaginous over-
growth in one or more epiphyses. The disease usually involves a
single limb or is hemimelic (lateral or medial compartment), and
lower extremities are more frequently affected than upper ex-
tremities. Here we present clinical and radiological findings for
a male DEH patient at 1.5 and 3.5 years of age. The radiographs
obtained at first presentation showed minimal osseous over-
growth and irregularity at the epiphyses around the left knee
and ankle joints, respectively. Radiographs obtained at the sec-
ond presentation showed osteocartilaginous masses at most
epiphyses of the left lower extremity. Twomonths after diagnosis
(at 3.7 years old), the patient had surgery on his left knee to
relieve increased joint restriction. The histopathological diagno-
sis was consistent with an osteocartilaginous lesion. This case

report presents imaging features and age-related progression of
DEH in this patient.
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Introduction

Dysplasia epiphysealis hemimelica (DEH), also known as
Trevor Fairbank disease, is a rare developmental skeletal dys-
plasia characterized by asymmetric osteochondral overgrowth
of epiphyseal cartilage. DEH has an approximate incidence of
one in one million and predominates in males (3:1
males:females) [1]. DEH can affect either a single joint or
multiple joints. The involvement is usually in a single limb
or hemimel i c ( l a te ra l or media l compar tment ) .
Radiographically, DEH is characterized by asymmetrical
overgrowth of epiphyses with irregular ossifications.
Imaging studies play an important role in DEH diagnosis
due to its characteristic appearance on radiographs [2]. This
case report presents the imaging features and age-related pro-
gression of a male DEH patient diagnosed at 3.5 years of age.
Also the report highlights that, although DEH diagnosis is
usually straightforward in terms of having a typical appear-
ance, location, and distribution, the findings in the early stages
can be subtle.

Case report

A 3.5-year-old male presented to our institution with a 2-year
history of leg curvature, gait disturbance, and swelling on his left
leg. According to his medical history, 2 years earlier he was
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treated with vitamin D for a diagnosis of rickets that was based
on low serum levels of 25 OH(D). Radiographs obtained at that
time showed a genu varum deformity andminimal osseous over-
growth and irregularity at the epiphyses around the left knee and
ankle joints, respectively (Fig. 1). However, there were no radio-
logical findings of rickets such as growth plate widening and
metaphyseal flaring. At the first presentation, CT or MR exami-
nations were not performed. At the second presentation, a phys-
ical examination revealed a prominent genu varum deformity
and a mass in the left knee. The latest serum biochemistry values
were normal. The last radiographs demonstrated apparent asym-
metrical mass-like osseous hypertrophy in the epiphyses of the
left hip, knee, and ankle. The findings were especially pro-
nounced in the lateral femoral epiphysis, which had irregular
exophytic ossification (Fig. 2). The epiphyses of the other ex-
tremities (right and left upper) were normal. The CT and MR
imaging examinations were performed for a more detailed eval-
uation and for treatment planning. The patient did not receive
anesthesia or sedation for these examinations. A CTexam of the
left knee clearly demonstrated osseous hypertrophy on the lateral
side of the femoral and tibial epiphyses (Fig. 3). MR imaging of
the knee showed asymmetrical osteocartilaginous masses and
continuity with epiphyses of the distal femur and proximal tibia
(Fig. 4). The cartilaginous parts of the lesions had intermediate
signal intensity on a fat saturated proton-density sequence, amd
hypointense signal intensity on a T1-weighted sequence. The
radiological diagnosis was consistent with DEH. The patient
underwent surgery to relieve increased joint restriction and de-
formity. The femoral osteocartilaginous mass partially was
resected to avoid of native cartilage damage. Histologic

examination of the resected lesion chondrocyte showed clusters
in deep areas of hyaline cartilage and fissure formations on artic-
ular cartilage (Fig. 5). The 6-month-follow-up radiograph of the
knee exhibited increased size of the osteocartilaginous masses
that was consistent with progression (Fig. 6.)

Discussion

Dysplasia epiphysealis hemimelica, which is also called
Trevor-Fairbank disease, was first reported in 1926 by
Mouchet and Belot [3], who described the condition as
tarsomegalie based on its location [4]. In 1950, Trevor report-
ed eight cases of the disease and named it tarso-epiphyseal
aclasis. In 1956 Fairbank used the term dysplasia epiphysealis
hemimelica (DEH) to describe this skeletal disorder because
the disease also involves other joints and only half rather than
the entire epiphysis [5, 6].

DEH results in asymmetric osteocartilaginous overgrowth
of the epiphysis, and presents as skeletal deformity, pain, and
restricted joint movement. DEH is considered to be a non-
hereditary disorder. Although the etiology of DEH remains
unclear, it may be associated with a congenital defect that
affects the early stages of limb development during the fetal
period or while chondrocytes proliferate without regulation
[1]. Malignant transformation of DEH has not been reported.
Lower extremity bones such as the femur, tibia, fibula, and

Fig. 1 Radiograph obtained when the patient was 1.5 years old showed
minimal osseous overgrowth and irregularities at the epiphyses around
the left knee and ankle joints (arrowheads). The left capital femoral
epiphyses was irregular and smaller than the right femoral epiphyses
(short arrow)

Fig. 2 Radiograph obtained when the patient was 3.5 years old showed
osseous masses that were continuous with the epiphyses at the left femur,
tibia, distal fibula and medial part of the talus (arrows)
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tarsus are the most frequently affected by DEH, although in-
volvement of other bones such as the pelvis, carpus, and pha-
langes has also been reported [7, 8]. The involvement is usu-
ally unilateral and hemimelic (lateral or medial compartment).
Bilateral involvement or cases where entire epiphyses are af-
fected have rarely been reported [9–11] With single joint in-
volvement, the tarsal or knee joint is most typically affected.

DEH symptoms frequently emerge during childhood, and
often present as a hard painless mass adjacent to the affected
joint, with deformities developing at a later stage [1]. Extremity
length may also be affected due to overgrowth or premature
closure of the epiphysis. Radiographically, DEH is characterized
as a partially calcified-ossified, lobulated mass that involves the
epiphysis with or without an osseous attachment [12–14].
Usually only one side of the epiphysis is involved, with the
medial side being more frequently affected [15]. In our case,
the patient had involvement of the lateral compartment of the
hip and knee joint, while the medial compartment of the tibia
and talus was affected along with the lateral side of the fibula in
the ankle joint. The mass showed stippled, irregular, or dense
calcification [1]. CT is useful for defining the relationship of
the mass to local structures such as host bone and joint.
Because CT has strong sensitivity for identifying chondroid

calcification in the mass, unossified cartilaginous components
can be underestimated [1]. As such, MRI is the best approach
for evaluating unossified cartilage masses, epiphyseal involve-
ment, and complications such as joint degeneration, bursitis, and
neurovascular compression [1, 16]. The signal intensity of the
cartilaginous regions of the lesion may be similar to that of the
normal epiphyseal cartilage or have slightly higher signal inten-
sity on T2-weighted sequences due to disorganized collagen fi-
bers and a somewhat increased proteoglycan content in the lesion
[1, 16, 17]. Some cases can show a cleavage plane between the
cartilage of the unossified mass and the normal epiphyseal carti-
lage [2], although a clear cleavage plane was not seen for this
case. This condition can be associated with disease progression
after resection.

DEH shares similar histological featureswith osteochondromas
such as normal looking chondrocytes lying in a cartilaginous ma-
trix, which occasionally appears as cellular foci with mild to mod-
erate atypia. However, osteochondroma is a benign
osteocartilaginous tumor that arises from the metaphyses and is
due to a mutation in the EXT gene family [18]. Unlike
osteochondromas, genetic studies have not identified EXT1 and
EXT2 gene mutations in DEH patients [19]. Moreover, chondro-
cyte clumping in a fibrillarymatrix has been shown and only focal

Fig. 4 Coronal (a), sagittal (b) and axial fat-sat PD (c) weighted and
sagittal GRE (d) images demonstrate osteocartilaginous masses at the
left distal femur (arrows) and proximal tibia (arrowhead) epiphyses,

which have signal features that were similar to the unaffected regions of
the epiphysis. It was not seen a clear cleavage plane between normal
epiphyseal cartilage and osteocartilaginous lesions

Fig. 3 Axial (a–b) and obliqueMPR (c) with 3-D volume rendering images (d) of the left knee showing a osseousmass with irregular ossification at the
lateral aspect of the femoral (arrows) and tibial (arrowheads) epiphyses when the patient was 3.5 years old
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endochondral ossifications can be distinguishing features of DEH
[1, 19, 20]; these histopathological findings were not seen in our
case.

Although there is currently little consensus about DEH treat-
ment, clinical symptoms usually dictate therapeutic approaches.
DEH can be conservatively managed during the early disease
stages and when there are fewer symptomatic lesions, but surgi-
cal treatment is recommended for progressive lesion size, joint
deformity, or pain [1, 2, 20]. Surgical management options in-
clude correction osteotomies, surgical excision, arthrodesis, or
chondroplasty [2]. Excision of an intraarticular lesion does carry
the risk of damage to native cartilage and early osteoarthritis, but
incomplete excision can result in disease recurrence [13, 14].
Prognosis depends on the location and size of the lesion, the
degree of involved articular surfaces.

Epiphyseal cartilage overgrowth can occur during infancy
or early childhood; however, diagnosis at these young ages
may be difficult due to the smaller sizes of the epiphyses and
insufficient ossification. Indeed, in our case, the radiographic
findings when the patient was 1.5 years-old were not obvious
because of insufficient ossification. MR imaging may be help-
ful at early ages and early stages of DEH due to superior soft
tissue resolution afforded by this method.
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