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Malignant transformation of cervical ostochondroma
In patient with hereditary multiple exostoses (HME):
Case report and review of the literature

A. Landi !, P. Rocco %, C. Mancarella !, R. Tarantino %, A. Raco ?

1. Department of Neurology and Phsichiatry, Division of Neurosurgery, University of Rome Sapienza, Policlinico Umberto
I, Rome. 2. Department of Neurosurgery, University of Rome Sapienza, S. Andrea Hospital, Rome.

Correspondance: Alessandro Landi. Address: Department of Neurosurgery, University of Rome “Sapienza”, Viale del
Policlinico 155, 00100 Rome, Italy. Telephone: 39-329-0641-772. E-mail: link55@libero.it

Received: October 14, 2011 Accepted: April 5, 2012 Published: June 1, 2012
DOI: 10.5430/jst.v2n3p63 URL: http://dx.doi.org/10.5430/jst.v2n3p63
Abstract

Objectives: Hereditary multiple exosostes (HME) is a disorder characterized by the presence of multiple
osteochondromas of the bone. Spinal involvement is rare, represent roughly 3% of cases and any portion of the vertebral
body may be affected. Malignant transformation of the lesions is rare, but it is possible and is described in literature.
Methods: We describe an unusual case of malignant transformation of a cervical osteochondromas arising from the
articular complex, in a young girl affected by HME. The patient underwent surgery with a complete removal of the lesion,
without any signs of recurrence seen at the MRI serial control at 3, 6 12 e 24 months. We analyzed the literature up to 2009
by focusing on the treatment and follow up.

Results: Surgical removal is indicated for symptomatic spinal osteochondormas. The suspicion of malignant
transformation is indicated by the sudden growth of the lesion after puberty, the presence of pain and the worsening of the
neurological symptoms.

Conclusions: In this case, radical surgery is imperative, given the close correlation with the malignant characteristics of
the lesions, it is useful to have an extemporaneous histological examination. In the rare cases of malignant transformation,
radical surgery is important for the prognosis and to prevent the progression of the lesions. If the complete removal is not
possible, the therapy of choice is adjuvant radiotherapy.
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Introduction

Hereditary multiple exostoses (HME) is the most common type of bone dysplasia, which was first described by Boyer in
1814 ™3 characterized by the presence of osteochondromas and multiple exostoses of the long bones 4. This disease is
associated to the mutation of: WXT 1, on the long arm of chromosome 8; EXT 2 on the short arm of chromostome 19 121,
HME is an autosomal dominant bone disorder with incomplete penetrance . Spinal involvement is rare, represent
roughly 3% of cases and any portion of the vertebral body may be affected, anterior and posterior. Malignant degeneration
is rare and represents 20% of the patients affected by HME [®. We report an unusual case of malignant degeneration to
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grade | chondrosarcomas, of a cervical osteochondromas arising from C6-C7 articulation in a young girl affected by HME,
and analyze the literature focusing on the treatment and follow up.

Materials and methods

Case presentation

30-year-old girl affected by HME, with multiple exostosis over the right elbow, the left knee and the cervical body of C6
on the right, diagnosed by XRay and histological examination since the age of 12 years during the removal of a
symptomatic exostosis of the left knee. A positive family history for four cases of first-degree relatives affected by HME
was found. She came to our attention in October 2007 because of the sudden presentation of a rounded, hard lesion, not
painful, in the right side of the cervical region, near to the cervical lesion already known and studied by XRay serial exams
and asymptomatic until now. The onset of symptoms was about 3 months, associated with a progressive worsening of the
right cervical-brachialgia. A cervical gadolinium- MRI showed a rounded lesion arising from the right articular mass of
C6, hyperintense on T1 weighted images with a small enhancing nodule after gadolinium administration (Figure 1).
Neurological examination of the patient showed hypoesthesia and dysesthesia extending to the C5 dermatome on the right,
with radiation of pain into the shoulder. Investigation with computed tomography (CT) of the cervical spine demonstrated
hyperostosis of the C6 articular mass with extension in both vertebral foramen and foramen of conjugation, and showed
osteolysis of the C6 joint on the right. In the light of the acuity and the progression of symptoms, associated to the post
puberal age of the patient, surgical treatment was advised with the aim of complete removal of the lesion. In November
2007, the patient underwent to a complete C6 arthrectomy, decompression of the vertebral artery and of the ipsilateral
nerve root, followed by posterior fixation with trans pedicle screws in C7 and T1 and screws in the articular masses in C3
and C4. The final histological examination confirmed the lesion to be an | grade chondrosarcomas. In the postoperative
period the patient presented a complete regression of the pain and the paresthesia. A postoperative CT scan showed a
complete removal of the lesion (Figure 2). A MRI and CT control at 12 months demonstrated no recurrence of the disease.
Scintigraphy and PET examination performed at 12 months showed no pathological uptake (Figure 3). She performed a
cervical MRI and CT scan with contrast at 24 months showing the absence of recurrence (Figure 4). The patient is actually
symptom-free and neurologically intact.

Figure 1. A cervical MRI showing a
rounded lesion arising from the right
articular mass of C6
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Figure 2. A postoperative CT scan
showing a complete removal of the
lesion

Figure 3. Scintigraphy and PET
examination at 12 months after surgery
showing no pathological uptake

Figure 4 A cervical MRI at 24 months
showing the absence of recurrence
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Results

A review of the literature since 1843 revealed 53 cases of vertebral osteochondromas and our case is the only one with
malignant de generation to osteosarcoma of first grade. Reid in 1843 was the first to describe a case of cervical lesion
associated to HME (1. Ochsner in 1907 was the first to describe the treatment ). The age of the patients ranged from 7 to
58 years (mean age 20, 6), valuable only on 45 patients. Most patients were male (M: F=2:1). In our review it was possible
to determine a familiarity in 38 cases out of 53 documented, with a positive family history in 25 cases. The C2 level was
the most attacked level (40%), on 45 patients, and arose from the lamina and the pedicle (all together 77, 3% of cases).

Table 1. Extensive review of the literature: Historic cohort

Author Year Age Gender Level Origin Surgery Outcome Istology Familiar history
Reid [ 1843 30 Male C2 Lamina No Died Osteochondroma ~ Nr
Ochsner ™1 1907 23 Male C2  Lamina Yes Improved Osteochondroma ~ No
Oberndof ¥ 1910 19 Male C3 NR No Died Osteochondroma ~ No
Slepian ™ 1951 33 Male  C5-6 Articular mass Yes Good Nr Yes
Rose ™ 1964 58 Female C1  Odontoid No Died Osteochondroma ~ Nr
Carmel 2 1968 13 Female C2 Lamina pedicle Yes Good Osetochondroma ~ Yes
Chiurco? 1970 16 Male CO  Occipital bone Yes Died Osteochondroma ~ No
Sawada®) 1970 18 Male C4 Lamina Yes Good Osteochondroma  Yes
Vinstein ! 1971 14 Female C2  Lamina Yes Good Osteochondroma ~ No
Madigan ™ 1974 7  Female C2  Lamina Yes Good Osteochondroma ~ Yes
Blaauw ® 1975 39 Male C7  Lamina Yes Nr Osteochondroma ~ Nr
Jorge® 1975 15 Male C2  Lamina Yes Good Osteochondroma ~ No
Roman ?7 1978 37 Male c7 Lamina Yes Good Osteochondroma  Yes
Ferrari 1 1979 23 Male C2  Body Yes Good Osteochondroma  Yes
Singh 1980 29 Female C5 Lamina/pedicle Yes Died Osteochondroma  Yes
Palmer®¥ 1980 22 Male C6  Body Yes Good Osteochondroma ~ No
Misral® 1983 25 Male C4  Lamina Yes Good Osteochondroma ~ No
Omori? 1983 22 Male C2  Lamina Yes Good Osteochondroma ~ No
O’Connor 11984 24 Female C5  Lamina Yes Good Osteochondroma  Yes
Gottlieb ™ 1986 31 Male C4 Lamina Yes Improved Osteochondroma  Yes
Johnston *4 1988 15 Male C2  Lamina Yes Good Osteochondroma  Yes
Wen F 1989 23 Female C1 Posterior ach  Yes Good Osteochondroma ~ Yes
Tully B 1989 12 Female C5 Body Yes Improved Osteochondroma  Yes
Shapiro® 1990 11 Male C2  Lamina Yes Good Osteochondroma  Yes
Nunez ¥ 1990 15 Male c2 Posterior arc Yes Good Osteochondroma  Yes
Anton B 1990 15 Female C6  Lamina Yes Nr Osteochondroma  Yes
Moriwaka 11990 9 Male C7-T1 Pedicle/body Yes Good Osteochondroma No
Bhojraj ®! 1993 14 Female C3  Lamina Yes Good Nr Nr
Eder 14! 1993 7 Female C2 Posterior arc Yes Improved Osteochondroma  Yes
Barros ! 1995 16 Female C1 Anterior arc Yes Good Osteochondroma  Yes
Atabay ™ 1996 17 Male C2-4 Lamina Yes Good Osteochondroma  Yes
Labram ! 1996 9 Male c2 Lamina Yes Good Osteochondroma  Yes
Labram 1996 45 Male C5  Lamina Yes Good Osteochondroma ~ Nr
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Table 1. (Continued)

Robbins 4 1996 39 Male C5 Lamina Yes Improved  Osteochondroma  Yes
Robbins M 1996 15 Male C3  Lamina Yes Good Osteochondroma ~ Yes
Ergun 142 1997 16 Male C5-6  Pedicle/joint Yes Good Osteochondroma  Yes
Mikawa [+ 1997 17 Male Cc7 Lamina/pedicle  Yes Good Osteochondroma  No

Oga 1“4 2000 13 Male C3  Lamina Yes Good Osteochondroma  Yes
Cirak ! 2002 52 Male C2  Body Yes Good Osteochondroma  Yes
Korinth [°! 2004 12 Male C2  Posterior arc Yes Good Osteochondroma ~ Nr

Rohde (%! 2004 12 Male C2  Lamina Yes Good Osteochondroma ~ Yes
Chooi % 2005 23 Female C1  Posterior arc Yes Good Osteochondroma ~ Yes
Miyamoto (47! 2005 23 Male C2  Pedicle Yes Good Osteochondroma ~ Nr

Giudicissi-Filho ! 2006 18 Female C7 Lamina Yes Good Osteochondroma ~ No

Roach 1! 2010 Nr Nr Nr Body Yes Nr Osteochondroma ~ Nr

Roach 1! 2010 Nr Nr Nr Body Yes Nr Osteochondroma ~ Nr

Roach 18] 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma ~ Nr

Roach & 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma  Nr

Roach 8] 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma ~ Nr

Roach & 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma  Nr

Roach 18] 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma  Nr

Roach 18] 2010 Nr Nr Nr Lamina Yes Nr Osteochondroma  Nr

Raco 2010 30 Female C5-c6 Articular mass Yes Good Cohondrosarcoma  Yes
Discussion

Hereditary multiple exostoses is a genetically heterogeneuous disease caused by the mutation of three loci: Extl, on
chromosome 8q24, Ext2 on 11p11, 11p12 and Ext3 on the short arm of chromosome 19 P!, The gene EXT products
esostosin, endoplasmic reticulum localized glycoproteins which form a complex expressed at the cell surface that is active
in the growth plate during endochondral bone formation ["#l. Hereditary multiple exostoses HME is diagnosed by clinical
criteria; 1) at least 2 radiologically documented osteocondromas in the juxta-epiphyseal region of the long bones and
family history; 2) genetic criteria; Mutation of an EXT gene *°!, This disease is characterized by the progressive increase
in the number of exostoses from generation to generation, and the progressive increase in size of the lesions . The growth
ceases with skeletal maturation. Clinical findings are usually skeletal deformities due to shortening of bones and bowing of
the legs, exostoses and scoliosis [ . Spinal involvement of solitary osteochondromas is between 1% and 4%, whereas in
patients with HME, the involvement of the vertebra column occurs in approximately 7% to 9% [ 1 Malignant
transformation may occur in up to 1-5% of patients with HME ™ *3!. The suspicion of secondary chondrosarcoma is
indicated by growth of the tumor after puberty, the presence of pain, or a thickness over 1 cm of the cartilaginous cap .
The malignant transformation is associated with chromosomal instability and loss of heterozygosity of the EXT
genes "1, In cases of malignant transformation a surgical treatment is indicated with a complete removal of the lesion,
with resection margins free of disease [*!. In the cases in which the excision of the lesion is total, the prognosis is generally
good. The lesions localized often posteriorly because there are the secondary centers of ossifications, the sites of bone
growth [ 1413,

Our case is the only one described in the literature in which the lesion arises from the articular mass. From the analysis of
the literature, 43 patients were evaluated during follow up and 5 of them died. Of the 5 patients died, 3 didn’t undergo
surgery. Moreover, of them died, in 3 cases symptoms appeared acutely with fast progression; just one of them was treated
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and all of them died. These findings, in relation to the excellent follow-up of the remaining 38 patients analyzed, show a
close correlation between the acuity of symptoms and prognosis, demonstrating that an acute progression of symptoms is
associated with a significantly more unfavorable prognosis, probably indicative of greater aggressiveness of the lesion. It
is also important to underline that the age of onset of symptoms in 3 patients with acute and worsening symptoms, is
greater than 29 years (29 yr, 30 yr and 58 yr), which confirms the hypothesis that this event, in post-pubertal age, is the
result of an increased aggressiveness of the lesion, since the growth of typical HME osteochondromas ceases with skeletal
maturation, then around 20-22 yrs for man and 17-20 yrs for woman.

50 Patients, our included, underwent surgery, but only for 40 cases the postoperative outcome is known: Thirty-three
patients had good recovery with postoperative remission, 5 patients had improvement of symptoms with minimal residual
symptoms, while only 2 cases died during the follow-up.

In relation to the benign nature of the lesions, the actions proposed in the literature are decompression (Laminectomy or
cervical laminoplasty). These actions can then be completed with anterior or posterior stabilization. Clearly, in the cases in
which the removal of the lesion has to be total, a contextual stabilization is asked .

Radiological control as scintigraphy and PET can be useful to identify additional lesions throughout the skeleton as
ipercaptant areas, but the gold standard for the diagnosis remains the MRI and CT scan [":8 #9511,

Radiation therapy seems to have an important role when the complete surgical removal in not possible, as orthopedic
studies report [":8 4511,

Conclusion

The malignant transformation of osteochondromas in patient affected with HME is rare but possible. This possibility can
be suspected when there is a rapid growth of the lesion and a progressive worsening of symptoms, usually in adulthood.
These lesions require surgical removal in order to halt the progression of the disease. Radiation therapy seems to have an
important role when the complete surgical removal in not possible, an event nor uncommon in case of cervical lesions.
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