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A B S T R A C T   

Introduction and importance: Hereditary multiple exostoses (HME) is a benign disease, usually encountered in the 
metaphysis of long bones. On the opposite, spinal localizations are very rare. We herein describe a case of HME 
with a spinal cord compression. 
Case presentation: A 31-years-old patient with a history of HME, presented with signs of cervical spinal cord 
compression that progressively appeared in the last 10 years. Cervical MRI and CT scan showed a compressive 
osseous tumor arising from the surface of the right side of the dorsal arch of the axis. Our patient underwent 
C1C2 laminectomy, but no clinical improvement has been recorded postoperatively. 
Clinical discussion: Spinal cord compression is an extremely serious complication of hereditary multiple exostoses 
(HME). The cervical and thoracic areas were predominantly affected, with the symptoms usually developing 
slowly. Early surgery is correlated to good postoperative outcomes. 
Conclusion: Despite its rarity, HME should be considered as a possible cause for spinal cord compression.   

1. Introduction 

Hereditary multiple exostoses (HME), also called osteochon-
dromatosis, is a rare dominant autosomal skeletal disease. It is usually a 
benign condition, but associated to a considerable risk of malignant 
degeneration to chondrosarcoma. Bony exostoses typically occur at the 
tips of long bones, iliac crests and scapula, whereas spinal osteochon-
droma are much rarer [1]. Moreover, spinal cord compression due to 
osteochondroma is an unusual complication of this disease. We report 
the case of a young man with a history of hereditary multiple exostoses 
who presented a C1C2 osteochondromas responsible for cervical 
myelopathy. This work has been reported in line with the SCARE criteria 
[2]. 

2. Case report 

A 31-year-old man, smoker of 10 units-pack-year with a familial 
history of two siblings affected with multiple hereditary exostoses, has 
also been diagnosed with this condition at the age of 10.The diagnosis 
was suspected as the patient presented exostoses on the left lower limb, 
related to masses that developed from the proximal left tibia. He un-
derwent surgery for removal of these lesions, and pathologic exam 

concluded to osteochondromas related to an HME. He also presented an 
intra-abdominal mass arising from the right iliac wing. The patient 
presented to our department due to the progressive onset of a weakening 
on right arm and leg, as well as numbness in his left side. He also re-
ported difficulties in bladder control. During the few past months, he 
also reported silent aspiration. These symptoms began in the last 10 
years, and tended to a very progressive worsening. Physical examination 
showed an inequality of the length of the lower limbs, multiples exos-
toses in his hands and feet, limp walk, right brown Sequard syndrome, 
brisk reflexes and bilateral Babinski sign. He also presented a left glos-
sopharyngeal palsy. The range of motion of the cervical spine was 
normal. 

Multiple imaging studies have been performed. Standard radiograph 
of the cervical spine showed, on profile view, an exophytic bony mass 
originating from C2 (Fig. 1). Chest X ray showed a large exophytic 
osseous mass involving the second right rib (Fig. 2). 

Spinal CT scan (Fig. 3) and MRI (Fig. 4) revealed an osseous tumor 
originating from the inner surface of the right-sided dorsal arch of the 
axis. This tumor extended into the upper cervical canal, compressed and 
deviated the spinal cord to the left. This mass was hyperintense on T1- 
weighted images (WI) and hypointense on T2-WI. 

The patient's perspective about the treatment options was discussed 
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Fig. 1. Lateral radiograph of the cervical spine demonstrating an exophytic bony mass originating from C2 (arrow).  
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Fig. 2. Chest X ray showed a large exophytic osseous mass involving the second right rib.  
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and the final decision was to operate him. 
A careful intubation using video laryngoscope was performed by a 

senior physician. The patient underwent a C1-C2 laminectomy. A 
complete removal of the C1/2 exostoses was performed. The resection 
was performed through drilling until a complete decompression of the 
nervous structures could be obtained. A senior surgeon operates the 
patient. 

No stabilization has been proposed as preoperative imaging showed 
no evidence for instability, and as decompression did not require an 
arthrectomy. 

Postoperative course was uneventful. A foam cervical collar is used 
for 10 days to reduce pain after surgery. Postoperative cervical CT scan 
showed a complete excision of exostoses and decompression of the 
cervical spine cord (Fig. 5). Although the patient had a physical reha-
bilitation for 6 months, neurologic examination at discharge and half a 
year after surgery was the same as preoperative clinical features. His-
topathological examination confirmed the diagnosis of osteochondroma 
without signs of malignant degeneration. 

3. Discussion 

HME also known as diaphyseal aclasis, multiple osteochondromas, 
Ehrenfried disease, hereditary deforming chondrodysplasia, and osteo-
genic disease. This pathology was first described by Boyer in 1814 [3]. It 
is characterized by the development of multiple osteochondromas 
within long bones (Fig. 6). The incidence of HME is about 1 out of 
50,000 living births [4]. It is related to an autosomal dominant disorder, 
with full penetrance and both genders can be affected with a slight male 
predominance [5]. A family history was established in approximately 
65% of patients with multiple osteochondromas [1]. Osteochondromas 
are related to growth plates, which explains the fact that their devel-
opment rate may be increased at puberty. Schmale et al. reported that 
multiple hereditary exostoses have a penetrance of 50% by the age of 
3.5 years and nearly 100% by the age of twelve years [6]. This suggests 
that most lesions are present at around the age of 10. In almost 92% of 

HME patients, 2 genes EXT1 and EXT2 located respectively at 8q24 and 
11p11-p12, have been isolated [7]. 

Although most of osteochondromas are located around the proximal 
humerus and the knee, 20% arise from the axial skeleton [8]. However, 
Roach reported that 68% of patients with MHE had a spinal exostosis 
and 27% had lesions encroaching into the spinal canal [9]. 

Cervical spine is the predilection site for osteochondromas, followed 
by thoracic and lumbar levels [10]. The most frequent site is the C2 
vertebral bone, followed by C3 and C6 [11]. Most of the lesions are 
found in the posterior elements of the vertebra, with a tendency to arise 
from the tips of spinous, transverse, and articular processes [12]. Pre-
dilection for the atlantoaxial joint, may be related to its important 
mobility, which makes them predisposed to greater stress and micro-
traumas. All these factors promote exostic growth [13]. 

The risk of malignant degeneration into chondrosarcoma is 10–25% 
[14]. Usually, the origin of malignancy is the cartilaginous cap [15]. 
Osteochondromas are benign, slow-growing tumors. This is the cause for 
the slow onset of clinical impairment. But in some cases, acute symp-
toms may develop following a direct or indirect trauma of the cervical 
spine [16]. .An anterior encroachment can lead to less common symp-
toms such as dysphagia, cranial nerve palsy, hoarseness, Horner's syn-
drome [17]. 

A careful routine clinical examination within patients with HME 
looking for neurological symptoms is a mandatory screening tool, in 
order to diagnose early spinal localizations that may induce neurologic 
impairment [18]. MRI is the gold standard for detecting spinal cord or 
roots compression, but CT scan allows a more accurate study for com-
pressing bony elements. 

Intraspinal exostoses causing spinal cord compression should indi-
cate surgical excision, whose adequate timing is fundamental to prevent 
neurologic impairments and sequelae. Surgery aims to obtain decom-
pression of the nervous elements through a laminectomy, associated to 
resection of the osteochondromas. Usually, after gross resection of su-
perficial bony structures, a drilling is performed in order to minimize 
aggression towards nervous structures. Stabilization may be discussed 

Fig. 3. Sagittal (a) and axial (b) bone window computed tomography scan of the cervical spine showing a bony outgrowth growing anteriorly and filling the spinal 
canal, arising from the inner posterior arch of C2 at the right side. 
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Fig. 4. Sagittal T1 (a) and T2 (b) weighted MR images of the cervical spine demonstrate the marked narrowing of the spinal canal at the C2 level. At the compressed 
level, the axial T2 (c, d) weighted images demonstrating a C2 posterior mass severely compressing the cord. 
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Fig. 5. Post-operative cervical CT scan showing complete decompression of the cervical spine canal at C2 level.  
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referring to the affected levels, the origin of the exostoses, the age of the 
patient, and a substantial preoperative instability. The stabilization was 
not necessary in our case because the facet joint was preserved. Post-
operative neurological evolution depends from the timing of the sur-
gery. The recurrence rate is low, as approximately 2–4% of spine 
osteochondroma recur after an average follow up of 4.2 years [19]. 

4. Conclusion 

Although hereditary multiple exostoses is a rare genetic disorder, it 
needs a particular attention as treatment and solving the issues of this 
pathology may be a real challenge. HME patients have generally a worse 
quality of life than the general population. An early screening of spinal 
osteochondromas is important to improve this quality of life and to 
avoid neurological sequelae. Guidelines for the follow up of HME 
affected patient should be more deeply discussed through larger series, 
in order to emphasize therapeutic strategies. 

Provenance and peer review 

Not commissioned, externally peer-reviewed. 

Consent 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request. 

Ethical approval 

This paper as a case report, therefore does not require ethics 
approval. 

Funding 

The research did not receive and specific grant form funding agencies 
in the public, commercial, or not-for-profit sectors. 

Guarantor 

Jemel Nesrine. 

Fig. 6. Multiple exostoses of the lower limbs (blue arrows).  

N. Jemel et al.                                                                                                                                                                                                                                   



International Journal of Surgery Case Reports 89 (2021) 106576

8

Research registration number 

N/a. 

CRediT authorship contribution statement 

Jemel Nesrine wrote the paper. 
Gader Ghassen edited and reviewed the article. 
Bedioui Aziz collected the data. 
Zammel Ihsen supervised. 
Badri Mohamed supervised. 

Declaration of competing interest 

None. 

Acknowledgements 

We thank the department of rheumatology in Fattouma Bourguiba 
University Hospital, Monastir, Tunisia for collaboration. 

References 

[1] M. Giudicissi-Filho, C.V.M. de Holanda, L.A.B. Borba, A. Rassi-Neto, C.A.A. Ribeiro, 
J.G. de Oliveira, Cervical spinal cord compression due to an osteochondroma in 
hereditary multiple exostosis: case report and review of the literature, Surg. 
Neurol. 66 (2006 Nov) S7–S11. 

[2] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, A. Thoma, et al., The 
SCARE 2020 guideline: updating consensus surgical CAse REport (SCARE) 
guidelines, Int. J. Surg. 84 (2020 Dec) 226–230. 

[3] MW Chapman . Chapman’s orthopaedic surgery [Internet]. Philadelphia; London: 
Lippincott Williams & Wilkins.; [cited 2021 Feb 10]. Available from: http:// 
gateway.ovid.com/athens/ovidweb.cgi?T=JS&MODE=ovid&PAGE=main&DBC=
y&NEWS=n&D=baov&PCOSTART=chos. 

[4] L. Legeai-Mallet, A. Munnich, P. Maroteaux, M.L. Merrer, Incomplete penetrance 
and expressivity skewing in hereditary multiple exostoses, Clin. Genet. 52 (1) 
(1997) 12–16. 

[5] C.E. de Andrea, P.C.W. Hogendoorn, Molecular genetics of chondroid tumours, 
Diagn. Histopathol. 20 (5) (2014 May 1) 165–171. 

[6] G.A. Schmale, E.U. Conrad, W.H. Raskind, The natural history of hereditary 
multiple exostoses, J. Bone Joint Surg. Am. 76 (7) (1994 Jul) 986–992. 

[7] D. Stickens, G. Clines, D. Burbee, P. Ramos, S. Thomas, D. Hogue, et al., The EXT2 
multiple exostoses gene defines a family of putative tumour suppressor genes, Nat. 
Genet. 14 (1) (1996 Sep) 25–32. 

[8] V. Burki, A. So, B. Aubry-Rozier, Cervical myelopathy in hereditary multiple 
exostoses, Joint Bone Spine 78 (4) (2011 Jul) 412–414. 

[9] W Roach , JWB Klatt , ND Faulkner . Involvement of the Spine in Patients with 
Multiple Hereditary Exostoses. 

[10] S. Albrecht, J.S. Crutchfield, G.K. SeGall, On spinal osteochondromas, 
J. Neurosurg. 77 (2) (1992 Aug) 247–252. 

[11] M. Schomacher, O. Suess, T. Kombos, Osteochondromas of the cervical spine in 
atypical location, Acta Neurochir. (Wien) 151 (6) (Jun 2009) 629–633, discussion 
633. 

[12] M.J. Mermer, M.C. Gupta, P.B. Salamon, D.R. Benson, Thoracic vertebral body 
exostosis as a cause of myelopathy in a patient with hereditary multiple exostoses, 
J. Spinal Disord. Tech. 15 (2) (2002 Apr) 144–148. 

[13] A.V. Maheshwari, A.K. Jain, I.K. Dhammi, Osteochondroma of C7 vertebra 
presenting as compressive myelopathy in a patient with nonhereditary 
(nonfamilial/sporadic) multiple exostoses, Arch Orthop Trauma Surg. 126 (10) 
(2006) 654–659. 

[14] D.C. Dahlin, K.K. Unni, Bone Tumors: General Aspects and Data on 8,547 Cases, 
4th Ed, Charles C Thomas Pub, United States, 1986. 

[15] I. Lotfinia, P. Vahedi, R.S. Tubbs, M. Ghavame, A. Meshkini, Neurological 
manifestations, imaging characteristics, and surgical outcome of intraspinal 
osteochondroma, J. Neurosurg. Spine 12 (5) (2010) 474–489. 

[16] E.F. Rose, A. Fekete, Odontoid osteochondroma causing sudden death. Report of a 
case and review of the literature, Am. J. Clin. Pathol. 42 (1964) 606–609. 

[17] R.S. Tubbs, G.E. Maddox, P.A. Grabb, W.J. Oakes, A.A. Cohen-Gadol, Cervical 
osteochondroma with postoperative recurrence: case report and review of the 
literature, Childs Nerv. Syst. 26 (1) (2010) 101–104. 

[18] R. Gigi, B.T. Kurian, A. Cole, J.A. Fernandes, Late presentation of spinal cord 
compression in hereditary multiple exostosis: case reports and review of the 
literature, J. Child. Orthop. 13 (5) (2019) 463–470. 

[19] R.S. Bess, M.R. Robbin, H.H. Bohlman, G.H. Thompson, Spinal exostoses: analysis 
of twelve cases and review of the literature, Spine 30 (7) (2005) 774–780. 

N. Jemel et al.                                                                                                                                                                                                                                   

http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239275445
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239275445
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239275445
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239275445
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239282942
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239282942
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239282942
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022227448124
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022227448124
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022227448124
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239441055
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239441055
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022227450472
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022227450472
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239460573
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239460573
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239460573
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240057979
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240057979
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240064804
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240064804
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239221814
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239221814
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022239221814
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240191833
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240191833
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240191833
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111091344277900
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111091344277900
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111091344277900
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111091344277900
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022231561601
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022231561601
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240351520
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240351520
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240351520
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022232002288
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022232002288
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240360678
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240360678
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240360678
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240373663
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240373663
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240373663
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240394830
http://refhub.elsevier.com/S2210-2612(21)01078-6/rf202111022240394830

	C1 C2 spinal cord compression in hereditary multiple exostoses: case report and review of the literature
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Provenance and peer review
	Consent
	Ethical approval
	Funding
	Guarantor
	Research registration number
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


