
8 Consultant consultant360.com

PHOTOCLINIC

A 9-month-old, full-term boy was brought 
to our pediatric clinic by his parents for 
a well-child check-up. The infant was 
noted to be afebrile and growing well, 
with a weight in the 52nd percentile and a 
length in the 95th percentile.

The patient had a history of a small 
right-sided pneumothorax, with little clin-
ical significance at birth, which resolved 
after a few hours under a 100% oxyhood. 
 
Physical Examination

At the time of presentation, 2 
bony prominences were noted upon 
palpation of the lower left side of the 
ribcage, which prompted an antero-
posterior chest radiography scan to 
be conducted (Figure 1). A review of 
systems and physical examination 
findings were otherwise normal. Family 
history was also not significant.

No bony abnormalities or other find-
ings in the chest wall were visible on im-
aging. However, the radiologist did note a 
focal area of increased density in the right 
proximal humerus, which was thought 
to be secondary to artifact. This finding 

did not appear on the chest radiograph 
obtained at birth during an evaluation of 
the patient’s pneumothorax.

A few years later, when the patient 
was aged 2 years and 7 months, he and 
his mother presented to our clinic for 
another follow-up. The boy’s mother 
noted new palpable masses over his 
right shoulder, at which time additional 
plain diagnostic scans were conducted. 

At that time, the diagnosis of hereditary 
multiple osteochondromas (HMO), or 
multiple hereditary exostoses (MHE), 
was made. 

The cortical abnormality thought to 
be artifact at his 9-month visit had since 
progressed and was now described as a 
well-corticated metadiaphyseal sessile 
lesion measuring 1.5 × 1.2 cm projecting 
away from the epiphysis, classic for the 
presentation of HMO (Figures 2a and 2b). 

The diagnosis was supported radio-
graphically upon further imaging of the 
lower extremities, which concluded that 
there were sessile and mildly pedunculat-
ed osteochondromas along the proximal 
and distal femurs (Figure 3), left tibia, and 
right fibula. Over time, the patient had 
developed multiple osteochondromas 
throughout his right upper extremity, left 
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Figure 1. An anteroposterior chest radio-
graph evaluated the bony prominences 
palpated along the lower left ribcage. There is 
a cortical irregularity of the right proximal hu-
merus continuous with the medullary cavity 
of the bone (arrows).

Figure 2a. This radiograph shows sessile le-
sions arising from the medullary cavity of the 
proximal humeral metaphysis (blue arrows) 
growing away from the epiphysis (asterisk). 
The metaphysis of the humerus also shows 
broadening. A third lesion is seen arising 
from the medial epicondyle of the humerus 
growing away from the elbow (green arrow).
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distal ulna, pelvis, bilateral femurs and 
tibia, right calcaneus, and left forefoot. 
At least 13 lesions were visualized in the 
radiographs (Figures 1-4).

Two years later, when the patient was 
aged 4 years and 7 months, the carrying 
angle of his right upper extremity showed 
excess valgus positioning and relative 
shortening of the distal ulna (Figure 4). 
Although no intervention was neces-
sary at that time, surgical management 
could eventually be indicated, including 
hemiepiphysiodesis of the distal radius or 
resection of osteochondromas to correct 

relative growth limitation of the distal ulna 
to avoid compression of the ulnar nerve 
by distal humeral osteochondroma. 

Discussion
     HMO, or MHE, is a condition linked 
to an autosomal dominant germline 
mutation in genes coding for exostosin 
glycosyltransferase (EXT) tumor 
suppressor genes, namely in EXT1 on 
chromosome 8 or EXT2 on chromosome 
11.1,2 There has also been an association 
with mutations in EXT3 on chromosome 
19 and in various genes in the exostosin-

like (EXTL) family.2 Mutations in these 
genes are present in individuals with 
HMO and in patients with isolated 
chondrosarcomas, although the 
magnitude of their contribution to the 
disease process of HMO is uncertain.1-3 
The median age of diagnosis is 3 years.4 
Of note, early diagnosis can be difficult 
because small lesions are difficult to 
detect on plain films, age-dependent 
penetrance, and variable expressiveness. 
Mutations in EXT1 are often associated 
with more severe manifestations of 
the syndrome, but features associated 
with positive prognosis include female 
sex, involvement of less than 5 sites, 
and EXT2 mutation.1,3,4 Almost all cases 
are identified by age 12 years, with 
male predominance and an estimated 
prevalence of 1 in 50,000 population.1-5 

Diagnostic criteria are met when there 
are 2 or more osteochondromas in the 
appendicular and axial bones with lesions 
exhibiting a preponderance for the prox-
imal and distal femur and tibia, proximal 
humerus, distal radius, and distal ulna, as 
seen in our patient.1

EXT1 and EXT2 produce enzymes in-
volved in posttranslational modifications 
required to produce functional heparan 
sulfate. Heparan sulfate is a ubiquitous 
glycosaminoglycan expressed on the cell 
surfaces of many tissues. In bone, hepa-
ran sulfate acts via numerous extracellu-
lar mechanisms to regulate growth factor 
gradients, such as fibroblast-growth 
factor, which are involved in bone growth 
and development.6,7 Disruption in this sig-
naling system is thought to play a key role 
in the pathophysiology of the disorder.8 
Disruption of the extracellular function of 
heparan sulfate has also shown profound 
effects in the central nervous system, 
with aberrancy in neural proliferation, 
migration, and differentiation noted in 
postmortem analysis of the subventricular 
zone of the lateral ventricles of individuals 
with autism-spectrum disorders.9,10

This association has also been dis-
played in rodent models, with subjects 
demonstrating disturbances of behavior 
commonly displayed by individuals with 

Figure 2b. Gross image of the patient’s right upper extremity after radiography scanning.

Figure 3. Further imaging obtained at age 
2 years and 7 months demonstrated that 
lesions were also present along the proximal 
and distal aspects of the patient’s right femur 
(blue arrows) and proximal right fibula (red 
arrows). 

Figure 4. This radiograph, obtained at 4 
years and 7 months, shows that the shorten-
ing of the ulna is due to an osteochondroma 
involving the distal diametaphysis (arrows). 
Osteochondromata were also noted on the 
right radius, second and third metacarpal 
metaphyses, and at the base on the middle 
phalanx of the third digit (asterisks).
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autism spectrum disorders, including dif-
ficulties engaging in communication and 
social behavior, as well as engaging in re-
petitive behaviors.11 Further investigation 
may yield insight into the mechanisms of 
our patient’s developmental delays.

Prognosis is varied, with osteochon-
dromas typically ceasing growth upon 
maturity of the patient’s skeleton. The 
table lists possible complications from 
the development of osteochondromas 
cited in the literature.1,3,5,12-28 Due to the 
possibility of morbidity from various 
complications related to the condition, 

it is important that providers caring for 
patients with HMO relay to parents the 
importance of monitoring to facilitate 
early intervention.

Depending on the size and location of 
the osteochondromas, the lesions can 
predispose the patient to pain, pathologic 
fractures, pneumothorax, compression 
of the spinal cord, and growth abnor-
malities from the involvement of the 
epiphyseal plates in younger, developing 
patients.15-20,25,27 Malignant transformation 
into chondrosarcoma, typically in young 
adulthood, has been estimated to be 

approximately 2.7% to 5.0%.3,12 Patients 
should be monitored for progression with 
screening imaging, followed by advanced 
imaging if warranted. Tumor charac-
teristics associated with an increased 
risk of malignant transformation include 
continued growth after skeletal maturity 
and location, with an increased likelihood 
of transformation in lesions of the spine, 
scapula, pelvis, and proximal femur.12

Patient Outcome 
     The patient’s parents were offered 
genetic testing to further elaborate on the 
causative mutation and its implications 
regarding prognosis, but they declined. 
The patient now has a younger sibling 
who does not show any signs or 
symptoms of HMO or other genetic 
syndromes. Lack of genetic testing 
leaves the patient’s disease process 
potentially attributable to other causes, 
such as metachondromatosis, Langer-
Giedion syndrome, or fibrodysplasia 
ossificans progressive. However, given 
the characteristic appearance and 
distribution of lesions, HMO is, and 
continues to be, the working clinical 
diagnosis. 

The patient, now aged 6 years, is 
scheduled for annual radiography scans. 
A pediatric radiologist involved with this 
case report suggested that the nature 
and location of the palpable abnormali-
ties on the left lower lateral ribcage could 
likely go undetected with the single 
anteroposterior view of the thorax. Should 
the patient develop signs or symptoms 
potentially related to these palpable 
masses or if parental concern persists, 
then oblique views of the thorax could be 
considered.

This patient has exhibited global de-
velopmental delay, and autism spectrum 
disorder was diagnosed. Specific delays 
in achieving age-appropriate milestones 
have included persistent difficulty in form-
ing and maintaining a functional grasp, 
difficulty in manipulating tools/utensils, 
delayed progression of vocabulary and 
percentage of speech understandable by 
others, difficulties with impulse control 

Table. Potential Complications From Osteochondroma in 
Patients With HMO

Malignant
Malignant degeneration into chondrosarcoma, osteosarcoma, and 
Ewing sarcoma1,4,12-14

Musculoskeletal
Soft tissue impingement or entrapment (eg, tendon, muscle, or 
bursae)15

Pathologic fractures16 

Disturbance of growth plates (eg, limb length discrepancies, long-
bone length discrepancies, or small stature)17,18

Shortening of ulna relative to the radius, potentially leading to radial 
head subluxation or dislocation (eg, Madelung-type abnormalities)17

Impaired range of motion17,19

Digital involvement (eg, Brachydactyly, angular abnormalities, or 
pseudomallet fingers)20

Cox valga (ie, increased angle between femoral neck and shaft)21

Genu valgum22

Scoliosis23

Neurovascular
Nerve impingement15,24

Spinal cord compression25

Arterial compression leading to claudication, pseudoaneurysms, or 
thrombosis (most commonly popliteal vein thrombosis)26

Cardiopulmonary
Spontaneous hemothorax or pneumothorax27

Acute coronary syndrome from extrinsic compression of coronary 
arteries from rib osteochondromas28

Obstetrical
Double the rate of Cesarean section compared with the general 
population5
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(eg, engaging in biting, spitting, and 
kicking behaviors when frustrated), and 
in sensory processing, as he is noted by 
his parents and providers to be unable to 
tolerate environments with loud sounds 
or high levels of activity. He has received 
occupational therapy and speech therapy 
and has made notable progress. He is 
progressively working toward achieving 
milestones typically achieved by neuro-
typical children aged 3 to 5 years.
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