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Hemimelic epiphyseal dysplasia HED also known as Trevor’s disease is a rare pathology,
characterized by a developmental disorder of an internal or external half of one or more
epiphyses of a limb, mainly the lower limb, and/or of the short tarsal bones in children
and young adolescents, with a male predominance. Its etiology remains unclear. Its clinical
symptomatology is variable, ranging from asymptomatic involvement to orthopedic compli-
cations such as limb length inequality. As the clinic is non-specific, radiological assessment
is the essential diagnostic tool for Trevor’s disease, including standard radiography, MRI, CT,
and possibly biopsy in some cases. The radio clinical signs make it possible to establish the
diagnosis, even if it remains difficult because of the rarity of the disease and the presence of
multiple differential diagnoses which are often better known such as osteochondroma and
exostosis. After diagnostic confirmation, the therapeutic decision remains debated, ranging
from simple observation to surgical excision. The prognosis of HED remains good, given the
absence of the risk of malignant transformation. Post-therapeutic complications are dom-
inated by recurrence or the appearance of secondary osteoarthritis. Objective: This clinical
case challenges us to keep in mind the hemimelic epiphyseal dysplasia (HED) in front of a
mass that originates at the level of the internal or external half of one or more epiphyses in
children.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Fig. 2 - Standard radiograph of the right ankle showing an exophytic, intra-articularly developed bony growth located in the

anteromedial portion of the lower end of the tibia and talus.

tology is variable, ranging from asymptomatic involvement to
orthopedic complications such as limb length inequality.

As the clinic is non-specific, radiological assessment is the es-
sential diagnostic tool for Trevor’s disease, including standard
radiography, MR, CT, and possibly biopsy in some cases.

We report an observation of hemimelic epiphyseal dyspla-
sia in a child with an axial ankle deformity, with the contribu-
tion of imaging in the diagnosis of this anomaly.

Patient and observation

A 10 years old boy, presented with a slowly progressive right
ankle deformity. On examination, he had a history of a com-
mon injury to the right foot at the age of 5 years, caus-
ing pain on the medial side of the joint of the right an-
kle with limping, for which he received undocumented or-
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Fig. 3 - CT scan with multi-planar reconstructions showing multiple epiphyseal osteo-cartilaginous growths, some with a
pedicle base and others with a large base, involving the medial part of the ankle bones, in particular the talus (white
triangle), the scaphoid bone (hollow triangle), the medial cuneiform bone (white rectangle) as well as the inferomedial end
of the tibia (white arrow), with intra- and juxta-articular development, in particular talocalcanean (dotted line) and
taloscaphoid (white line), suggesting a hemimelic epiphyseal dysplasia.

thopedic treatment. The clinical symptomatology worsened
with the appearance of an axial deformity of the medial as-
pect of the ankle, motivating his family to consult in our
training.

Clinical examination revealed swelling of the medial as-
pect of the right ankle with a varus deformity of the
foot. Physical examination revealed limited joint move-

ment with limping walking. Palpation revealed severe pain
on the medial side of the right tibio-astragalar joint. The
rest of the musculoskeletal examination was normal; the
rest of the somatic examination was without abnormalities
(Fig. 1).

A standard radiograph of the right ankle was performed,
showing an exophytic and intra articularly bony growth lo-
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Fig. 4 - Magnetic resonance imaging with sagittal (A-B) and coronal (C) sections showing the presence of osteochondromatous
growths with poly-lobed contours and a signal identical to that of the bone, some of which are intra- and juxta-articular,
notably tibio-talar, talo-calcaneal and talo-scaphoid (dotted lines), opposite the postero-medial edge of the lower tibial
extremity and medial bones of the ankle (white arrow) No abnormalities of the synovium ligaments and no signs of

malignancy.

cated in the anteromedial part of the lower end of the tibia
and talus (Fig. 2).

It was therefore a symptomatic intraarticular mass respon-
sible for functional discomfort. To better define the nature of
this mass and its anatomical relationships, a locoregional ex-
tension assessment was necessary. A CT with multi-planar
reconstructions was performed showing multiple epiphyseal
osteocartilaginous growths, some with a pedicle base and oth-
ers with a large base, involving the medial part of the ankle
bones, in particular the talus, the scaphoid bone, the medial
cuneiform bone, and the lower medial extremity of the tibia,
with intra and juxtaposed joint development, in particular the
talo-calcaneal and talo-scaphoid bones (Fig. 3).

Magnetic resonance imaging was performed, with sagittal,
axial, and coronal sections. Radiological analysis of the sec-
tions showed osteochondromatous growths with polylobed
contours and a signal identical to that of the bone, oppo-
site the posteromedial border of the lower tibial extremity
and the medial bones of the ankle. The synovium did not
thicken. The ligaments were intact. Therefore, magnetic res-
onance imaging confirmed the intraarticular location of cer-
tain masses. It determined their osteocartilaginous nature,
and above all, eliminated the presence of signs of malignancy
(Fig. 4).

Discussion

Hemimelic epiphyseal disease HED also known as Trevor’s dis-
ease is a rare pathology. It is a disorder of skeletal develop-
ment in children that affects the epiphyseal cartilage unilat-
erally, producing an osteocartilaginous outgrowth associated
with the presence of accessory epiphyseal ossification centers
[1].

It is described in children between the ages of 2 and 14
years of age [2], appearing to be more frequent during the first
decade of life [3], and remains rare in adults. It is more com-
mon in men, with a sex ratio of 3 boys to 1 girl. [4].

There is no evidence of hereditary transmission and no
cases of malignant degeneration have been described in the
literature [5,6].

The particularity of the disease is that it affects the epi-
physes unilaterally, and the medial side is twice as affected as
the lateral side. Typically, it affects one or more epiphyses of
a lower limb, especially the medial femoral condyle, the distal
and proximal end of the tibia, the tarsal bones, and the talus
[7,8].

The hip joint may be affected in the acetabulum [9] or in the
femoral head [10] Involvement of the patella is less common
[11].

The involvement of the upper extremity and the bilateral
distribution appears to be exceptional [12].

Thus, Azzouz et al. [1] have classified HED into 3 main
groups. A localized form: in the epiphysis of a single joint of a
limb. A classic form; the most frequent, where the damage is
hemimelic in distribution in more than 1 epiphysis of a single
limb. Then lastly, the generalized form characterized by the
attack of all the joints of the lower limb, from the pelvis to the
foot.

Clinically, HED can take several forms, ranging from sim-
ple asymptomatic lesions (discovered late after a revealing
trauma), paucisymptomatic (exacerbated pain on walking,
progressive unilateral medial or lateral swelling, lameness
when the lesion is located in the hip joint) to orthopedic com-
plications (axial deviations, abnormal joint movements, in-
equality of limb length), as was the case for our patient.

Since the clinic is nonspecific, the radiological assessment is
the indispensable diagnostic tool for Trevor’s disease.

Standard radiographs may be normal at a very early stage of
the disease, especially in very young children. At an advanced
stage, multiple secondary ossification centers appear in the
epiphysis, in the form of irregular masses of hemimelic loca-
tion that originate on one side of the affected epiphysis. This
is accompanied by asymmetric epiphyseal enlargement [13].

With maturation, the ossification centers will unite and
fuse with the rest of the epiphysis. The lesion will become os-
sified, calcified, and confluent with the underlying bone [14].
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In our case, we report a case of epiphyseal dysplasia of the
right ankle with the presence of a bony outgrowth of the pos-
terior aspect of the talus on standard radiograph.

CT can be used to define the anatomy of the affected joint.
It shows the location of the lesion in the epiphysis, as well
as its relationship with adjacent bone and soft tissues, which
allows its extension to be defined, but is less effective than
MRI. Sometimes it can determine the cleavage plane between
the lesion and the normal epiphysis [14]. Three-dimensional
CT reconstruction can be useful to better guide the surgical
decision and eventually judge the therapeutic result, and to
allow subsequent monitoring, but MRI remains more sensitive
for better early detection of complications or recurrences [15].

Radiographic data are often characteristic, but the use of
magnetic resonance imaging allows better recognition of the
lesion, its precise its location, size, and, in particular, its os-
teoarticular and soft tissue relationships, and helps to develop
a surgical strategy by specifying the locoregional extension.

The advent of magnetic resonance imaging has allowed a sig-
nificant advance in the positive diagnosis of HED, even at an
early stage before the onset of ossification. It is performed in
T1 and T2 sequences with axial, coronal, and sagittal slices,
without and with gadolinium injection. The lesion presents
an intermediate signal in T1 and a hyper signal in T2 with
a hypo signal corresponding to the calcified foci. The non-
ossified part has the same signal as normal articular cartilage
[16]. In addition to the morphological characteristics of the le-
sion, MRI assesses its extension, its relationship with bone, the
adjacent articular cartilage, tendons, ligaments, and muscles
due to the cuts made in the various planes. This provides a
complete assessment of the locoregional extension of the le-
sion. It also determines the plane of cleavage between the le-
sion and the normal epiphysis. [17,18], which will help guide
the therapeutic decision, particularly if the proposed treat-
ment is surgical.

Subsequently, magnetic resonance imaging provides
follow-up and monitoring. It detects recurrences and the
occurrence of complications in early stages, allowing proper
management [19].

Biopsy is recommended for atypical or unusual disease
locations, for early stages of the disease where radiological
features are still insufficient to confirm the diagnosis, or for
strong suspicion of other differential diagnoses requiring dif-
ferent treatment [20].

Pathological study can rule out most differential diagnoses
of HED, except osteochondroma, as it only shows benign carti-
lage proliferation with changes similar to those seen in osteo-
chondroma [20]. However, the initial clinical and radiological
presentation must be taken into account, even after the his-
tological result has been obtained. Rather, it is the collection
of all criteria that often leads to the correct diagnosis.

The two main differential diagnoses of Trevor’s disease are os-
teochondroma (osteogenic exostosis) and exostotic disease.
[21,22] These two entities are similar to HED in their histo-
logic characteristics, and distinct in their clinical presenta-
tions (HED occurs in children and young adolescents between
the ages of 2 and 14 years, whereas osteochondroma is more
common between the ages of 10 and 30 years); and also dis-
tinct in the epiphyseal location in the case of HED and meta-
physeal location in the case of osteochondroma.

The risk of multiple hereditary exostosis degeneration into
chondrosarcoma is possible and is nil in the case of HED.

However, based on radio clinical data, HED can be differen-
tiated into several entities, mainly: [23]

+/ Synovial chondromatosis: characterized by multiple cartilagi-
nous nodules reaching the joints, originating from the
synovium and which can detach constituting intraarticu-
lar foreign bodies, with a normal aspect of the epiphysis,
which differentiates it from the HED.

+/ Myositis ossificans: characterized by the presence of calcifi-
cation in soft tissues (muscles, tendons, and fascia) with-
out bone involvement, which differentiates it from HED
[24].

/ Tumoral calcinosis: characterized by the presence of a
multinodular mass of variable size, but without involve-
ment of the adjacent joint, the epiphysis appears normal,
which is not the case in HED [25].

/ Vascular or parasitic calcifications, which can sometimes be
mistaken for a HED lesion given the presentation as peri-
articular swelling [26].

J/ Ollier’s disease: characterized by the presence of osteo-
cartilaginous growths that impede normal bone growth.
All bones can be affected, even short bones. There is no
hemimelic localization of the lesions, which differentiates
it from HED [27].

+/ Legg Calve Perthes disease: The fragmentation phase of pri-
mary osteochondritis of the hip may give the appearance
of multiple centers of ossification. The cyclic evolution of
this pathology definitely supports the diagnosis.

/ The capsular or para-articular chondroma is a benign cartilagi-
nous lesion, presented on radiography as an osteolytic im-
age with fine calcifications. The lesion is not related to the
epiphysis. This appearance helps to differentiate it from
HED [28].

The treatment of HED is not well defined and remains de-
bated. It varies from simple surveillance to surgical removal
of the lesion and correction of complications. The therapeutic
decision is made on a case-by-case basis, depending on the
stage of the diagnosis, the location of the lesion, its extension,
in particular the intra or extraarticular location of the lesion,
and the pathological consequences on the child’s physical ac-
tivity.

Overall, the prognosis of HED remains good; in particular,
there is no risk of malignant degeneration, but there is a risk of
recurrence of the disease as long as the organism is growing,
hence the interest in regular monitoring until bone maturity
[29].

Conclusions

Hemimelic epiphyseal disease should be considered in the
presence of an epiphyseal mass in children. Early diagnosis
ensures proper management, preventing the occurrence of
orthopedic complications. The development of molecular bi-
ology techniques can facilitate its diagnosis, thus excluding
other differential diagnoses, notably osteochondroma.
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Patient consent

Written informed consent was obtained from the parents.
They consented to the submission of the case report to the
journal.
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