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Abstract

Background: Osteochondroma is the most common tumor of bone, 
accounting for approximately one third of benign lesions in the ske-
leton, is a broad (sessile) or narrow (pedunculated) skeletal protrusion 
comprised of marrow and cortical bone. Although it is benign, its 
biological behavior still has a malignant potential. Chondrosarcoma 
arising in osteochondroma has been recognized for many years. Os-
teochondromas might occur on any bone preformed in cartilage, they 
were especially seen on the long bones of the extremities, predomi-
nantly around the knee. In fact, the lower limb seemed to be at a 
higher risk of the tumor than the upper limb on the top two locations: 
distal part of the femur and proximal part of the tibia, however, the 
proximal humerus ranked the third place for solitary osteochondroma 
while the proximal fibula for multiples osteochondromas. 

Methods and Findings: A total of 20 skeletons and 18 cadavers 
of both sex, 16 males and 2 females, with different age groups were 
used, this study was carried out by routine dissection classes for un-
dergraduate medical student´s in the Morphology Laboratory of the 
University of Pamplona during the years 2013-2016. In only one sam-
ple was found the presence of osteochondroma. The measurement of 
the osseous mass was of 7x3.5x1.5 cm, attached to the posterolateral 
aspect of the middle third of the femur. 

Conclusions: Osteochondroma is generally asymptomatic or disco-
vered accidentally, but it can cause different symptoms depending 
on site of occurrence local swelling, bony deformities, fracture, bursa 
formation, arthritis and impingement on adjacent tendons, vascular 
or neurologic compromise, and dislocation The importance of correct 
treatment and follow-up of large osteochondromas to avoid complica-
tions such as further damage to neighboring neurovascular structures, 
and potential malignant degeneration. The present study describe a 
rare location from an osteochondroma in the femur diaphysis. 
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Introduction
Osteochondromas (OC) are hamartomatous prolife-
rations of both bone and cartilage that are thought 
to arise from trapped growth-plate cartilage, extend 
through the cortex, and grow via endochondral os-
sification beneath the periosteum. [1] This process 
of OC development may explain the tendency of 
OC to involve pelvis and long bones, such as the 
distal femur, the proximal tibia, and the proximal 
humerus. [2] An osteochondroma or exostosis is 
a benign bone tumor consisting of a bony over-
growth that occurs commonly in the metaphysis of 
long bones, [3] although any bone can be affec-
ted. [4] They are the most common of the benign 
bone tumors, occurring in approximately one per 
cent of the population. Osteochondromas can be 
solitary, as in approximately seventy-five per cent 
of cases, [5] or multiple, presenting as part of the 
autosomal dominant condition, hereditary multiple 
osteochondromas (HMO), studies using cell biolo-
gy, molecular biology and immunohistochemical 
methods analyzed the mechanisms involved in the 
pathogenesis of osteochondroma. [2] It has been 
shown that HMO are caused by mutations in either 
of two genes: exostosis (multiple)-1 (EXT1), which is 
located on chromosome 8q24.11–q24.13 or exosto-
sis (multiple)-2 (EXT2), which is located on chromo-
some 11p11–12. Recently, biallelic inactivation of the 
EXT1 locus was described in nonhereditary osteo-
chondromas. [6] Solitary osteochondromas show a 
predilection for the metaphyses of the long tubular 
bones, especially the femur (30%), humerus (26%) 
and tibia (43%). Lesions are rare in the carpal and 
tarsal bones, patella, sternum, skull and spine. [7] 

Complications are commonly associated with these 
exophytic masses and include cosmetic and osseous 
deformity, fracture, vascular compromise, neurolo-
gic sequelae, overlying bursa formation, and malig-
nant transformation. Variants of osteochondroma 
include subungual exostosis, dysplasia epiphysealis 
hemimelica, turret exostosis, traction exostosis, bi-
zarre parosteal osteochondromatous proliferation, 

and florid reactive periostitis. [8] The purpose of the 
present study was to document the prevalence of 
osteochondromas and describe a rare location in 
the femur diaphysis.

Methods
This work was previously approved by the Ethics 
Committee in Research and Environmental Impact 
of the University of Pamplona, conformed by reso-
lution 030 of January 16 of 2014 and Resolution 
No. 008430 of 1993 of October 4 of the Ministry 
of Health of Republic of Colombia by which regula-
tes the scientific, technical and administrative norms 
for health research. This descriptive cross-over study 
was designed to estimate prevalence of osteochon-
dromas. The skeletons and cadavers were evaluated 
by direct visual examination to ensure they showed 
deformities, tumors or significant volume loss with a 
confirmed diagnosis of body OC involving extremity 
bones and non-extremity bones (e.g. clavicle, sca-
pula, rib, spine, etc.). A total of 20 skeletons of the 
osteological collection of the Morphology Labora-
tory of the University of Pamplona and 18 cadavers 
of both sex, 16 males and 2 females, with different 
age groups were used, this study was carried out by 
routine dissection classes for undergraduate medi-
cal student´s in the Morphology Laboratory of the 
University of Pamplona during the years 2013-2016. 
Criteria for inclusion included location on the me-
tadiaphyseal side of the growth plate, direction of 
growth away from the growth plate and the shape 
of the ossification. Criteria for exclusion included 
florid reactive ossifications, which were identified 
as large disorganized growths of osseous material, 
most often around joints; traction exostoses. Digital 
Vernier Calipers was used to measure the size of 
osteochondroma. The prevalence of the same were 
observed and the topographic details examined and 
photographed.
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Results
Out of 20 skeletons and 18 cadavers examined, in 
only one sample (2.63%) was found the presence 
of osteochondroma (solitary and sessile). The mea-
surement of the osseous mass was of x3.5x1.5 cm, 
attached to the posterolateral aspect of the middle 
third of the femur. Figure 1.

Discussions
Osteochondromas more frequently affect the ap-
pendicular skeleton (upper and lower limbs). The 
long bones of the lower limbs are the bones most 
commonly affected. [9] The knee is the region most 
affected (40% of the cases). After the knee, the 
proximal portions of the femur and the humerus 
are the sites preferentially affected. [10] After osteo-
chondromas appear in the long bones, they usually 
become located in the metaphysis and only rarely 
in the diaphysis. [8] Flat bones like the scapula and 
hip may also be involved .Despite the slight predo-
minance of the male gender over the female gender 
that has been reported by some authors, it seems 
that there is no effective predilection according to 
sex. [11]

Osteochondroma is usually symptomless and, the-
refore, the only clinical symptom is a painless slow-
growing mass on the involved bone. [12] Howe-

ver, significant symptoms may occur as a result of 
complications such as fracture, bony deformity or 
mechanical joint problems. An osteochondroma 
can occur near a nerve or blood vessel, the com-
monest being the popliteal nerve and artery. The 
affected limb can exhibit numbness, weakness, loss 
of pulse or changes in colour. [13] Although rare, 
periodic changes in blood flow can also occur. Vas-
cular compression, arterial thrombosis, aneurysm, 
pseudoaneurysm formation and venous thrombosis 
are common complications and lead to claudication, 
pain, acute ischemia, and signs of phlebitis, while 
nerve compression occurs in about 20% of patients. 
[14, 15] The tumor can be found under a tendon, 
resulting in pain during relevant movement and thus 
causing restriction of joint motion. Pain is also pre-
sent as a result of bursal inflammation or swelling, 
or even due to a fracture of the basis of the tumor’s 
stalk. [16] Generally, the normal function and mo-
vement can be limited and asymmetry may be also 
noted in a slowly and inwardly growing osteochon-
droma. If there is a tumor at the spinal column, the-
re may be kyphosis, or spondylolisthesis if it is close 
to the intervertebral space. [17] The clinical signs of 
malignant transformation are pain, swelling and an 
enlargement of the mass. Rapidly increasing lesion 
size and local pain processes suggest that sarcoma-
tous transformation is occurring in individuals with 
osteochondroma that was previously asymptomatic. 
Continuing growth of the lesion after skeletal matu-
rity is reached should also awaken such suspicions. 
Other clinical findings that are occasionally reported 
include slight increases in soft tissues, elevation of 
temperature and local erythema. [11]

Osteochondromas are slow growing lesions with 
rare malignant transformation but can raise cos-
metic concerns and impinge on local structures, 
including nerves, vessels and tendons, leading to 
symptomatology. [8, 18, 19] The majority of lesions 
are solitary, but they can occur as multiple lesions as 
part of the syndrome hereditary multiple exostosis 
(HME), which affects approximately 15% of patients 

Figure 1.

A: Posterior view of the left femur. B: Medial side. C: Lateral side.
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with osteochondromas and is an autosomal domi-
nant inherited disorder. [2, 16, 20] The hereditary 
multiple exostosis (HME) syndrome usually presents 
during the first decade of life or even in newborns. 
The manifestations include limb undergrowth with 
normal height, ankle valgus, genu valgum and ano-
malies of the radio and ulnar deviation. Patients 
may present with metacarpal, metatarsal and pha-
langeal shortening, anisomelia, coxa valga, scoliosis 
and asymmetry of the pectoral and pelvic girdles. 
Subluxation of the talus or the hip are common 
symptoms. Tibiofibular synostosis can also take pla-
ce. Spinal compression syndrome may also be seen. 
[21] Lesions that arise in the head and neck may be 
associated with facial asymmetry and dysfunction 
of the masseters. [22, 23] An inwardly growing os-
teochondroma can cause injuries of the viscera such 
as hemothorax, obstruction of the intestine or the 
urinary tract and dysphagia. [24, 25]

The osteochondromas exerted a direct mass 
effect on the vein. Scott et al [26] and Lizama et al 
[27] have reported a case of popliteal vein throm-
bosis that was associated with popliteal pseudoa-
neurysm. In that case, the perforation of the po-
pliteal artery by the exostoses produced a false 
aneurysm, which compressed the popliteal vein 
that resulted in thrombosis. Kharia and Parnell [28] 
reported a thrombosis of both popliteal vein and 
artery as the result of femoral osteochondroma. 
Vascular diseases are rare in young patients. In-
termittent claudication is uncommon and unlikely 
to be of atherosclerotic origin. Different causes of 
vascular diseases should be explored in this popu-
lation. Peripheral thromboembolism may result in 
acute auricular fibrillation, aneurysm of interauri-
cular septum, or coagulation abnormalities such as 
antithrombin III deficiency or hemopathy. Arterial 
insufficiency could be the consequence of popli-
teal artery entrapment syndrome, popliteal cyst, 
and Buerger disease. In the case of ischemia or 
phlebitis, blood investigations are necessary to ex-
clude coagulation disorders that could predispose 

to thrombosis. Plain radiographs must be systema-
tically performed to eliminate osteochondromas. 
It is necessary to perform radiography of the four 
limbs and of the chest to exclude any other loca-
tions of exostoses. In the case of known multi-
ple hereditary exostosis pathologic condition, the 
occurrence of swelling, pain, or ischemia should 
be a warning sign, and vascular complications of 
exostosis should be evoked. [29]

Some authors have used Computed Tomogra-
phy (CT) to diagnose the condition, [2, 30] whilst 
others have used plain x-ray [2, 3] and Magne-
tic Resonance Imaging (MRI). [3, 4] Duplex ultra-
songraphy and angiograms may also be worth 
considering to exclude vascular injury. [2, 3, 29] 
With regards treatment options, the majority will 
settle with conservative and supportive measures. 
[8] If symptoms are unresponsive to conservative 
treatment, then surgical removal of the osteochon-
droma remains an option. [29] Some authors have 
undertaken surgical removal using an endoscopic 
approach, particularly within the distal femoral re-
gion. [31] Fitzgerald et al. [32] present a case report 
of how a patient with multiple osteochondromas 
got symptomatic relief from hip impingement se-
condary to hip joint exostosis, with surgical removal 
of the offending osteochondromas. Some multiple 
osteochondromas have also been symptomatic to 
the extent that they have required total hip and/or 
knee arthroplasty although the authors remind the 
surgeons that the anatomy is often distorted and 
therefore the surgery is more technically deman-
ding. [33] Surgical options are generally postponed 
to after skeletal maturity [2, 3] and patients need 
to be counselled pre-operatively regarding the two 
per cent recurrence rate following surgical removal 
of the lesion. [5, 8]

Dysplasia Epiphysealis Hemimelica (DEH, Trevor's 
disease, tarso-epiphysial aclasis) and metachon-
dromatosis (MC) are considered in the differential 
diagnosis of solitary and hereditary osteochondro-
mas. Despite their similarities, they were shown to 
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be separate entities [34] and the EXT downstream 
pathway is not involved. [35] DEH is a develop-
mental disorder with cartilaginous overgrowth of a 
portion of one or more epiphyses. [8] It predomi-
nantly affects the lower extremity on one side of 
the body. It is usually restricted to either the medial 
(most frequent) or lateral side of the limb (hemi-
melic). Similar to osteochondroma, DEH is usually 
diagnosed prior to the age of 15 years, more often 
in boys than in girls, and growth of these lesions 
end at puberty as the growth plates close. [8, 36] 
In contrast to multiple osteochondromatosis (MO), 
malignant transformation has not been reported so 
far [8] and there does not appear to be any genetic 
transmission. [36-38] Metachondromatosis is a rare 
disorder exhibiting, synchronous, both multiple os-
teochondromas and enchondromas in children. It 
has an autosomal dominant mode of inheritance 
[39-41] but the disorder has not been mapped in 
the human genome so far. MC related osteochon-
dromas characteristically occur in the hands and 
feet, predominantly the digits and toes, and point 
toward the adjacent growth plate, while in MO the 
osteochondromas are mainly located in the long or 
other tubular bones and point away from the epi-
physis. [39] Differentiation from MO is of great cli-
nical significance because in patients with MC the 
lesions do not result in shortening or deformity of 
affected bones as in MO, and may spontaneously 
decrease in size or resolve completely, both clinically 
and radiologically. [39-42]

Conclusion
Understanding and recognizing the spectrum of ap-
pearances of osteochondroma is important becau-
se it represents the most frequent pseudotumoral 
bone lesion. Osteochondromas are only removed 
when they cause pain, when they give functional 
complaints for instance due to compression on ner-
ves or vessels, or for cosmetic reasons. There are 
pathognomonic radiological features that are evi-

dent with the currently available imaging methods. 
The recognition of these features and their poten-
tial complications and variants, enables a correct 
diagnosis to be made, the identification of possible 
complications and is a guide for the therapeutic 
decisions of non-conclusive cases. Although it is 
benign, its biological behavior still has a malignant 
potential. Chondrosarcoma arising in osteochondro-
ma has been recognized for many years. Depen-
ding on the site of occurrence, osteochondromas 
can give rise to different local symptoms. Possibility 
of osteochondroma should be kept in mind during 
differential diagnosis of bony swelling, not only in 
long bones, but also in flat bones as well as small 
bones.
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