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A Case Report of Trevor’s Disease in a Pediatric Patient with Hereditary
Multiple Exostoses Disease

Timothy W Torrez', Elizabeth Marks', Shane Strom', John Scott Doyle1

Learning Point of the Article:
This case report highlights both the clinical and surgical management of hereditary multiple exostoses with concomitant Trevor’s disease.

Introduction: Hereditary multiple exostoses (HME) disease is hallmarked by cartilaginous osteochondromas secondary to an autosomal
dominant mutation within the exostosin gene family. These outgrowths predominantly occur around the long bone physis. An associated disease
is dysplasia epiphysealis hemimelica also known as Trevor’s disease. Trevor’s disease is hallmarked by intra-articular osteochondromas. While the
two diseases are similar, they are not genetically related and often have differing patient presentations.

Case Report: We report on a case of a 7-year-old female with a familial history significant for HME that presented with an isolated chief
complaint of elbow extension block secondary to osteochondromas found both intra-articular and at the olecranon fossa. We present what could
be one of the first cases of coexisting HME and Trevor’s disease of the upper extremity.

Conclusion: Our patient’s unique presentation of an intra-articular osteochondroma speculated to be aresult of Trevor’s disease, in the presence
of an established HME diagnosis. Management for this patient did not deviate heavily from the established approach for HME which entails
conservative observation until symptomatic. Due to the substantial loss of range of motion (ROM), surgical intervention took place in the form

of exostosesremoval and necessary reconstruction of the fossa. The patient’s ROM subsequently was restored to near normal.
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Introduction

Hereditary multiple exostoses (HME) are an autosomal
dominant musculoskeletal condition hallmarked by
cartilaginous osteochondromas [1]. HME is associated with a
loss of function mutation within the exostosin gene family,
specifically EXT1 or EXT [2, 3]. Classic clinical presentation of
HME includes cartilage capped outgrowths found co-extending
along the physis. HME has an incidence of one in 50,000 and
90% of cases are positive for familial history [4]. Long bones are
most frequently affected; however, the pelvis, ribs, and vertebrae
have also been documented. The distal femur is involved 90% of
the time, proximal tibia 84%, proximal fibula 76%, and the

proximal humerus 72%, while the distal humerusis only involved
in 5% of reported cases [S]. A similar in presentation is dysplasia
epiphysealis hemimelica also referred to as Trevor’s disease.
Trevor’s disease is histologically similar to HME but the two are
not genetically related. At present, there is no known genetic
driver for Trevor’s disease [6]. Unlike osteochondromas arising
from HME, Trevor’s disease commonly affects the joints of the
upper limb andlowerlimbs [6].

Osteochondromas can manifest skeletal complications such as
shortened or bowed limbs, coxa valga, or genu valgum [1, 7, 8].
These osteochondromas lead to secondary symptoms such as
nerve compression, radial head dislocation, scoliosis, and pain
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Figure 1: Standing images of patient showing multiple
osteochondromas consistent with hereditary multiple exostoses.

[6, 9, 10, 11, 12]. HME is conservatively managed until
exostoses become symptomatic [13]. Due to the varying
location, size, and secondary symptoms of exostoses, surgical
options range from simple excision to reconstructive and
lengthening procedures [ 14]. For patients who receive surgical
management of exostoses, the average amount of operations the
patient will undergo is two [4]. Long-term follow-up of HME
patients is indicated for recurrence and potential malignant
transformation [15]. Comparatively, the patients with Trevor’s
disease will eventually necessitate surgical excision. Surgical
excision in Trevor’s disease is associated with better prognosis
in comparison to HME as there is less of a chance of recurrence
and no cases of malignant transformation have been reported

[6].

Case Presentation
Chief complaint

A 7-year- and 9-month-old female presented to our clinic as a
new patient with an isolated complaint of reduced elbow range
of motion (ROM) particularly in extension. She has a known
diagnosis HME (Fig. 1).

Physical exam revealed a well appearing child with multiple
palpable osteochondromas over various osseous anatomy sites
consistent with HME. Concurrent with the patient’s chief
complaint, a large osteochondroma in the posterior aspect of
the left supracondylar region of the humerus was noted. ROM
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Figure 4: Osteochondromas removed from patient see labeled intra-articular and extra-articular

masses.

Figure 2: (aandb) Pre-operative anteroposterior and lateral plain
films of the left elbowjoint.

Figure 3: (a) Coronal computed tomography (CT) scan showing
the exophytic mass. (b) Lateral CT scan note mass and intra-
articular findings.

examination of the left elbow revealed full flexion as well as
pronation and supination at the elbow and wrist. In extension
however, there was a hard stop at 70°. She exhibits full strength
in all upper and lower extremity muscle groups. In addition, the
patient had no peripheral neurological deficits or abnormal
circulatory findings.

Plain radiographs of the left elbow demonstratedlarge (3.2 x 1.7
cm), sessile, and exophytic mass over the posterior aspect of the
supracondylar humerus extending distally the distal aspect of
the capitellum on lateral radiograph (Fig. 2). Distal to this, there
were coarse calcifications involving the posterior aspect of the
radiocapitellar joint. A normal coronal plane alignment was
observed with a Baumann’s angle of 74°. No subluxation of the
radiocapitellar or radiohumeral joints was appreciated.
Computed tomography scan of the elbow revealed the
osteochondroma to be contiguous with the posterior lateral
cortex of the humerus and further revealed stippled
calcification in the ulnohumeraljoint (Fig. 3).

Intra-operative technique

The patient was placed in a lateral position and a pneumatic
tourniquet was inflated. A posterior incision curving radially
around the olecranon was made and full thickness skin flaps
were developed. The ulnar nerve was first localized and
protected. The triceps was then elevated both medially and
laterally affording excellent visualization of the posterior distal

Figure 5: (a) With the triceps muscle retracted note the reconstructed pseudofossa. (b) Arm in
extension following reconstructed pseudofossa.
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Figure 6: (a) Flexion 4-6weeks post-operative, (b) extension 4-6weeks post-operative.

humerus. Adventitial bursa over the osteochondroma was
incised and elevated medially and laterally such that base could
be visualized grossly. A free intra-articular osteochondroma was
then retrieved from the joint along with several other small and
calcified fragments. The joint was irrigated copiously then
probed to ensure allloose bodies and debrishad been evacuated
from the joint space.

Attention was then focused on the exophytic osteochondroma
overlaying the supracondylar region. Utilizing a small
osteotome and working from medial to lateral whilst protecting
the ulnar nerve, the sessile osteochondroma was separated from
the humeral metaphysis to the midline, then the same was
carried out from lateral to medial, meeting in the middle and
thereby removing the osteochondroma in its entirety, which
was sent to pathology for analysis (Fig. 4). AROM of exam was
repeated at this time and it was discovered that the cartilaginous
portion of the olecranon was striking the cancellous portion of
bone exposed in the posterior distal humerus, precluding
extension past about 25°. While flexing the elbow and retracting
the triceps, a pneumatic high-speed burr was utilized to recreate
the ovoid pseudofossa of distal humerus posteriorly utilizing
frequent elbow extension to ensure proper trajectory of burring
and taking care not to perforate through bone anteriorly (Fig.
5). When near full extension was achieved, an additional 2 mm
of resection was performed in anticipation of some bone re-
formation postoperatively.

Surgical summary

The patient underwent an excision of both the
osteochondroma of the posterior distal humerus as well as of
the loose osteocartilaginous body within the elbow joint and
subsequently had osteoplasty of the left distal humerus with
reconstruction of the olecranon fossa. Histopathology noted
multiple macroscopic nodular pieces of tan bone with cartilage
caps. Microscopic analysis noted columns of organized
cartilage. Both findings noted to be benign in etiology and
consistent with osteochondromas given clinical history.

Figure 7: (aandb) Post-operative anteroposterior and lateral plain films of the left elbowjoint.
Post-operative course

Postoperatively, an extension splint was applied but
permittance for early ROM with PT. She was seen at 1-week
post-operative for wound check at which point there were no
immediate complications and she maintained extension to
within 5° of full.

At4 month’s post-operative, her wounds had completely healed
without issue and there had been no fractures. Her elbow ROM
was from 10 to 120° with full pronation and supination (Fig. 6).
X-rays obtained at that time showed no evidence of lesion
recurrence. She was permitted to resume activities ad lib at this
visit (Fig. 7).

Discussion

This report presents what could be one of the first cases of
coexisting HME and Trevor’s disease of the upper extremityina
7-year-old female with a chief complaint of inability to extend
the left elbow. Multiple hereditary exostoses are an autosomal
dominant disorder which commonly results in multiple
asymptomatic osteochondromas arising from the metaphysis
of long bones [2, 3]. To the best of our knowledge, intra-
articular osteochondromas associated with HME have only
previously been reported in the hip and knee [16, 17].
Osteochondromas of the distal humerus are rare in HME given
the slow growing nature of the respected physis [18, 19]. Given
the extension of the osteochondroma off the lateral column of
the distal humeral physis in our patient, we believe that this is
consistent with HME though being an unexpected location.
However, we report an intra-articular osteochondroma like
lesion consistent with Trevor’s disease. Although, it is possible
that the intra-articular lesion is a remanent of the olecranon
osteochondroma given her genetic history. Unfortunately, the
patient was referred to us late and it is not possible to delineate
with certainty between the two. Since osteochondromas arising
from HME grow juxta-epiphyseal along long bones, it is
unusual to find pathology intraarticularly [20]. The treatment
of intra-articular osteochondromas has included resection of
exostosis through open and arthroscopic approaches [21]. In
the presence of intra acetabular exostoses, surgical removal and
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indicated reconstruction procedures have resulted in
restoration of motion and resolution of pain [22,23].

Our patient has since made a full recovery following excision
and osteoplasty of the left elbow and has maintained
appropriate ROM. The patient is without recurrence at 4
months postoperatively and has no reported neurovascular
deficits. We plan to continue monitoring the patient annually
for development of complications.

Conclusion

Our patient’s unique presentation of an intra-articular
osteochondroma speculated to be a result of Trevor’s disease, in
the presence of an established HME diagnosis. Management for
this patient did not deviate heavily from the established
approach for HME which entails conservative observation until
symptomatic. Due to the substantial loss of ROM, surgical
intervention took place in the form of exostoses removal and
necessary reconstruction of the fossa. The patient’s ROM

subsequently was restored to near normal. With the limited
reports of intra-articular osteochondromas being
contemporaneous with Trevor’s or sequela with HME, removal
of exostosis has benefited the patient’s ROM and function.
Limiting this case report is the lack of pre-operative clinical
exam photos, this hinders to highlight the gravity of the post-
operative results.

Clinical Message

Osteochondromas seen in HME disease are seldom seen at
slower growing physis such as the distal humerus.
Osteochondromas are commonly asymptomatic but in
limited cases can limit joint ROM but are not commonly
found intra-articular. However, in Trevor’s disease, intra-
articular involvement is not uncommon. Both disease
processes commonly necessitate surgical evaluation to
improve patient’s functional mobility and symptomatology.

Declaration of patient consent : The authors certify that they have obtained all appropriate patient consent forms. In the form, the patient's parents have given their consent for patient images and other clinical

information to be reported in the journal. The patient's parents understand that his names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.
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