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CASE REPORT

Cervical osteochondroma: surgical planning
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Abstract
Introduction Osteochondromas are benign bone tumors which occur as solitary lesions or as part of the syndrome multiple
hereditary exostoses. While most osteochondromas occur in the appendicular skeleton, they can also occur in the spine. Most
lesions are asymptomatic however some may encroach on the spinal cord or the nerve roots causing neurological symptoms.
While most patients with osteochondromas undergo laminectomy without fusion, laminectomy with fusion is indicated in
appropriately selected cases of spinal decompression.
Case presentation We present a case of a 32-year-old male with history of multiple hereditary exostoses who presented with
symptoms of bilateral upper extremity numbness and complaints of gait imbalance and multiple falls. He reported rapid
progression of his symptoms during the 10 days before presentation. Computed tomography of the cervical spine revealed a
lobulated bony tumor along the inner margin of the cervical 4 lamina. He underwent cervical 3 and 4 laminectomies, partial
cervical 2 and 5 laminectomies and cervical 3–5 mass screw placement. Pathology was consistent with osteochondroma. The
patient’s symptoms had markedly improved at follow-up.
Conclusion According to our literature review, osteochondromas most commonly occur at cervical 2 and cervical 5. We
present a case of an osteochondroma at a less common level, cervical 4. While most osteochondromas are addressed with
laminectomy without arthrodesis, the decision of whether arthrodesis is necessary should be considered in all patients with
osteochondroma as with any cervical decompression.

Introduction

Osteochondromas are benign bone tumors which can occur
as solitary lesions or as part of the autosomal dominant

hereditary syndrome, multiple hereditary exostoses (MHE).
Osteochondromas develop when small fragments of epi-
physeal growth plate cartilage herniate through the perios-
teum and continue to undergo endochondral ossification,
resulting in the classic bony tumors with cartilaginous caps
[1]. Fragmentation of the epiphyseal growth plate may be
caused by trauma or by deficient periosteum. Osteochon-
dromas typically occur in the appendicular skeleton, while
only 1–9% of all osteochondromas occur in the spine [2]. In
MHE, 7–9% of lesions occur in the spine, compared with
1–4% of solitary osteochondromas [3].

Between 50 and 58% of spinal osteochondromas are
found in the cervical spine, most commonly the posterior
elements (64%) [3, 4]. One theory for the higher prevalence
of osteochondromas in the cervical spine is the increased
mobility and microtrauma that occurs in the cervical spine,
which may lead to displacement of cartilage and subsequent
exostosis [5].

Here we present a case of a 32-year-old male with
multiple hereditary exostosis with severely progressive
myelopathy due to an osteochondroma involving the cer-
vical 4 lamina as well as a review of the literature. Most
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cervical osteochondromas are addressed with laminectomy
without arthrodesis. We present a case in which the patient
underwent laminectomy and resection with arthrodesis and
review the indications for cervical fusion in the setting of
myelopathy.

Case presentation

A 32-year-old male presented for symptoms of bilateral
upper extremity numbness and complaints of imbalance
with multiple recent falls. His symptoms had progressed
rapidly, worsening over the course of 10 days. Medical
history was significant for multiple hereditary exostosis,
generalized epilepsy, autism spectrum disorder, and bipolar
disorder. Family history revealed his father had exostosis as
well at an unspecified site. Physical examinations revealed
spastic tone in the upper extremities with 4/5 weakness
throughout bilateral upper extremities and 4+/5 throughout
bilateral lower extremities. Sensation was decreased to light
touch in bilateral hands, worse on the left side, consistent
with an American Spinal Injury Association score D, and
Nurick grade 4 [6, 7]. Deep tendon reflexes were exag-
gerated in the upper and lower extremities bilaterally with
pathologic Hoffman’s reflex, upgoing Babinski sign, and
clonus noted bilaterally. Gait was spastic and scissored.
Patient ambulated with the assistance of a front-wheeled
walker.

Preoperative imaging consisted of computerized tomo-
graphy (CT) and magnetic resonance imaging (MRI) of the
cervical spine. CT of the cervical spine demonstrated a
lobulated, circumscribed bony excrescence along the inner
margin of the cervical 4 (C4) lamina measuring 1.1 × 0.8 ×
1.2 cm in the longitudinal, AP and transverse dimensions
with extension anteriorly into the spinal canal and produ-
cing marked central stenosis (Fig. 1). MRI of the cervical
spine demonstrated marked stenosis at the C4-5 level with
marked mass effect upon the spinal cord and adjacent
T2 signal hyperintensity (Fig. 2). Further imaging of the

axial spine demonstrated multiple benign appearing bony
excrescences involving the multiple thoracic transverse
processes, right lamina of thoracic 11, lumbar 4 lamina,
upper left posterior-lateral iliac bone, iliac side of the left
sacroiliac joint, and upper right posterior iliac bone.

Given his rapid progression of symptoms and neurologic
presentation, he was admitted to the hospital for urgent
decompression. He underwent cervical 3 and 4 laminec-
tomies, partial cervical 2 and 5 laminectomies, and cervical
3–5 lateral mass screw placement. Motor and somatosen-
sory evoked potentials were monitored. Adhesions between
the mass and dura were separated using microsurgical
techniques and the mass was successfully removed en bloc
without durotomy. Pathologic examination was consistent
with osteochondroma.

There were no immediate postoperative adverse events
after surgery. His postoperative course was uncomplicated,
and he was discharged home on postoperative day two with
improved strength in his upper extremities.

On outpatient follow-up, his symptoms had improved
significantly with noted improvement in balance and
decreased numbness in the fingers. Physical examination
revealed no new focal deficits at 1 month post operatively.
Routine cervical X-ray on follow-up demonstrated stable
hardware placement (Fig. 3). MRI postoperatively showed
gross total resection with decompression of the spinal cord
(Fig. 4). The patient was seen subsequently for 9-month
postoperative follow-up at which time he denied any neck
pain or balance symptoms. He was neurologically intact on
physical exam. He stated that he had regained strength and
was dropping objects less frequently compared with prior to
surgery. The patient was pleased with his postoperative
recovery.

Discussion

Osteochondromas most commonly occur in the appendi-
cular skeleton, while only 1–9% of patients have

Fig. 1 Preoperative cervical
CT. Preoperative CT
demonstrating body excresence
along inner margin of C4 lamina
with extension into spinal canal,
producing marked central
stenosis.
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involvement of the spine [3]. However, spinal osteochon-
dromas are likely underreported as they are usually
asymptomatic [8]. Fifty to 58% of spinal osteochondromas
are found in the cervical spine, C2 (29%), and C5 (24%)
being the most commonly affected levels (Fig. 5). The
osteochondroma in the current study was located at C4, a
less commonly affected level (17%, Fig. 5) [1, 3, 9–20].
Osteochondromas frequently arise from the posterior

elements, from spinous processes and lamina, where ossi-
fication centers are located [3, 21].

The average age at presentation of patients with spinal
osteochondromas is 30 years with a higher incidence in
males (2.5:1). Those with MHE are likely to present at
younger ages [22]. Most spinal osteochondromas are
asymptomatic because they grow outward and away from
the spinal canal. When tumor growth is away from the

Fig. 2 Preoperative cervical
MRI. Preoperative cervical MRI
demonstrating marked stenosis
at C4-5 level with marked mass
effect upon the cord.

Fig. 3 Postoperative cervical
XR. Postoperative cervical XR
demonstrating stable hardware
placement.

Fig. 4 Postoperative cervical
MRI. Posteroperative MRI of
cervical spine showing gross
total resection with
decompression of spinal cord.
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spinal canal, those who become symptomatic most com-
monly present with oncological pain of the spine [21].
When tumor growth is toward the spinal canal or neural
foramina, patients may present with myelopathy or radicular
symptoms. In a study of solitary osteochondromas, 24 of 55
(43.6%) patients with cervical osteochondromas were
myelopathic, while 14 (25.4%) had radiculopathy [23].

The rate of malignant transformation varies in the lit-
erature, with authors reporting 1–5% in those with solitary
osteochondromas and 3–25% in patients with MHE
[3, 21, 22, 24]. Asymptomatic lesions without malignant
features may be observed with radiographic surveillance
[23]. Features concerning for malignant transformation
include a cartilaginous cap that is greater than 3 centimeters
(cm) thick, recurrence after complete resection, growth after
skeletal maturity, or rapid growth [22]. Some authors have
suggested removal of asymptomatic lesions when there is
displacement of the spinal cord or effacement of the thecal
sac [2]. Treatment for symptomatic spinal osteochondromas
is surgical excision with complete resection of the cartila-
ginous cap to prevent recurrence, and does not require
adjuvant chemotherapy or radiation [21, 23]. Most symp-
tomatic cases that have been reported in the literature have
undergone laminectomy or hemilaminectomy given the
posterior location of the exostoses [5]. In prior reports,
laminectomy alone is the most common surgical technique
used for cervical osteochondromas [1, 3, 24]. In a review of
cervical osteochondromas by Veeravagu et al. 16 of 25
cases were treated with posterior decompression without
fusion, while two patients underwent laminoplasty and the
remainder were unspecified [1]. Similarly, in Gille et al. 33
of 36 patients with cervical osteochondromas underwent
laminectomies while two did not undergo surgery and one

was unspecified [24]. None of the patients with cervical
osteochondroma underwent fusion. However, as with any
other setting of cervical stenosis that requires decompres-
sion, indications for fusion should be carefully considered.

For posterior pathology, options include cervical lami-
nectomy alone, cervical laminectomy with arthrodesis, and
cervical laminoplasty. The appropriate operation in the sub-
axial cervical spine should take into consideration several key
elements including the stability of the spine, compressive
location, and sagittal balance [25]. In the setting of osteo-
chondroma involving the posterior cervical spinal elements,
intralesional excision or incomplete resection is associated
with a higher recurrence and as such it is recommended to
remove the osteochondroma as well its cartilaginous cap
[26, 27]. Recurrence after resection of solitary osteochon-
dromas has been reported to be <4% [22]. Considering these
goals, posterior surgical options in most cases of cervical
osteochondromas involves a decision between laminectomy
alone or laminectomy with arthrodesis.

Considerations for laminectomy with arthrodesis in our
patient included his young age with the cumulative lifetime
risk of progressive kyphosis requiring additional operations.
Further intraoperative findings of a mobile segment further
supported the utilization of laminectomy with arthrodesis. En
bloc, as opposed to intralesional tumor resection of the
involved lamina, also widens the extent of the laminectomy
and contributes to the risk of subsequent kyphosis. The risk of
postlaminectomy increases substantially if foraminotomies
and medial facetectomies are added to the laminectomy.

Conclusion

We presented a case of a young patient with a spinal osteo-
chondroma, review the literature regarding cervical osteo-
chondromas as well as briefly review surgical considerations.
We found that cervical osteochondromas most commonly
occur at C2 and C5. Our patient had an osteochondroma at a
less common level, C4. While most osteochondromas are
addressed with laminectomy without arthrodesis, the decision
of whether arthrodesis is necessary should be considered in
all patients with osteochondroma as with any cervical
decompression. Most importantly, a wide laminectomy may
be required for total resection, necessitating arthrodesis to
prevent postlaminectomy kyphosis. Cervical alignment
should also be considered. Our patient recovered well after
three and four laminectomies, partial cervical 2 and 5 lami-
nectomies, and cervical 3–5 lateral mass screw placement.
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Fig. 5 Cervical spine levels of previously reported osteochondromas.
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