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Hereditary multiple exostoses (HME) is a benign hereditary disorder characterized by multiple osteochondromas. Osteochondroma 
appears occasionally in the spinal column as a part of HME. A 37-year-old man presented with a history of HME and cervical com-
pressive myelopathy caused by intraspinal osteochondroma arising from the lamina of the C5 and disc herniation at the C5–6. He was 
treated by open-door laminoplasty at the C5 and C6 with excision of the tumor. The neurological symptoms were immediately relieved 
after surgery. Magnetic resonance images demonstrated a sufficient decompression of the spinal cord with a spontaneous regression 
of the herniated disc at one year after surgery. There was no recurrence of the tumor and no appearance of kyphosis and segmental 
instability of the cervical spine on postoperative imaging studies for three years after surgery. The patient could be successfully 
treated by laminoplasty with excision of the tumor and without removal of the herniated disc.
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Introduction

Spinal osteochondroma is a rare phenomenon, and can 
originate as a solitary lesion or as a part of hereditary 
multiple exostoses (HME). HME is a benign hereditary 
disorder characterized by multiple osteochondromas usu-
ally affecting the metaphysical regions of long bones; os-
teochondromas arise occasionally in the spine. Although 
cervical spinal cord compression due to intraspinal osteo-
chondroma in HME is a rare condition, there have been 
more than fifty reported cases of cervical involvement 
of HME, including 48 cases summarized as a review of 
literature by Lotfinia et al. [1] in 2010 [2-9]. However, to 

the best of our knowledge, there have been no previous 
reports of cervical spinal cord compression caused by 
disc herniation and intraspinal osteochondroma at the 
same segment in a patient with HME. This is the first re-
port of a patient of HME with cervical myelopathy caused 
by disc herniation at the segment of existing intraspinal 
osteochondroma.

Case Report

A 37-year-old man with a history of HME was admit-
ted to Karatsu Red Cross Hospital with complaints of 
a 6-week history of gradually worsening numbness in 
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bilateral hands and feet. The motion of the cervical spine 
irritated pain in the right lower extremity. His father also 
had had HME.

Physical examination revealed multiple palpable exos-
toses in the lower extremities (Fig. 1). On neurological 
examination, hypesthesia below the T6 dermatome on 
the right and the C7 and C8 dermatomes on the left were 
demonstrated. There were bilateral hypoactive triceps 
tendon reflexes and hyperactive deep tendon reflexes in 
the right lower extremity, and a Babinski response was 
elicited on the right. No weakness of extremities strength 
was observed. The patient’s Japanese Orthopaedic Asso-
ciation (JOA) score was 12 points.

On plain radiographs (X-rays), an osteochondroma 
arising from the lamina of C5 was suspected. Computed 
tomography (CT) showed a bony outgrowth from the an-
terior surface of the C5 lamina on the right with growth 
into the spinal canal anteriorly (Fig. 2A, B). Magnetic 
resonance image (MRI) demonstrated an extradural 
mass arising from the lamina of C5 on the right and a 
herniated disc on the left. The spinal cord was severely 
compressed anteroposteriorly in the shape of a gourd (Fig. 
2C, D).

The patient underwent an open-door laminoplasty at 
the C5 and C6 with excision of the tumor. The operative 
findings showed a dural tube that was severely com-
pressed by the bony lesion arising from the lamina of C5. 
The bony lesion, in which a cartilage cap and osseous 
stalk extended into the spinal canal, was completely en 
bloc removed by a hemilaminectomy of the C5 on the 

right (Fig. 3A). The opened laminas of C5 and C6 were 
reconstructed using hydroxyapatite spacers. A small hole 
was made at the lateral mass and opened lamina to allow 
passage of a non-absorbable suture from the spacer at 
each site and the spacer was sutured tightly for bridging 
between the opened lamina and lateral mass (Figs. 3B, 4). 
Removal of the herniated disc was not performed.

The histological examination confirmed the lesion to be 
an osteochondroma. The clinical symptoms were imme-
diately relieved after surgery. The patient was discharged 
on the 16th day after surgery; he returned to work four 
weeks after surgery.

Although the patient complained of mild numbness in 
the right hand and foot, he had no restriction of daily ac-
tivity and his work one year after surgery. On MRI evalu-
ation, a sufficient decompression of the spinal cord with a 
spontaneous regression of the herniated disc at the C5–6 
was observed one year after surgery (Fig. 5). The patient’s 
JOA score improved four points from the pre-surgery 

Fig. 1. Plain radiograph of lower extremities showing exostoses.

Fig. 2. (A, B) Sagittal and axial computed tomography scan showing 
the osseous tumor arising from the anterior surface of the C5 lamina 
on the right with growth into the spinal canal anteriorly. (C, D) Sagittal 
and axial T2-weighted magnetic resonance images revealing an 
extradural lesion that compressed the spinal cord anteriorly on the 
right and a herniated disc that compressed the spinal cord posteriorly 
on the left.
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level of 12 to 16 points at the three-year follow up. Plain 
radiographs showed no appearance of the kyphosis and 
segmental instability of the cervical spine and there had 
been no recurrence of the tumor at the latest follow-up 
(Fig. 6).

Discussion

Spinal osteochondroma is a rare phenomenon and can 
originate as a solitary lesion or as a part of HME. Al-
though the incidence of spinal osteochondroma in HME 
had been estimated at approximately 3% to 9% of patients 
with HME [1,10], Roach et al. [7] reported that thirty 

(68%) of the forty-four patients with HME had exostoses 
arising from the spinal column and twelve (27%) had 
lesions encroaching into the spinal canal in 2009. They 
concluded that the risk a patient with HME had a lesion 
within the spinal canal is much higher than previously 
suspected. Spinal involvement of HME usually appears 
in the second and third decade of life [1,10]. Spinal os-
teochondroma can arise from any part of the spine, but 
the cervical spine is most commonly involved [1,10].  The 
increased rate of spinal osteochondroma arising from the 
cervical spine may be attributed to the increased mobility 
of the cervical spine, which could lead to greater stress 
and microtrauma to the epiphyseal cartilage, with subse-

Fig. 4. Axial computed tomography scan at the C5 (A) and at the C6 (B) obtained at 1 year after surgery showing a sufficient en-
largement of the spinal canal.
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Fig. 3. (A) Macroscopic appearance of the tumor, with a cartilage cap and osseous stalk. (B) Intraoperative photograph is showing 
the reconstructed C5 and C6 laminas using hydroxyapatite spacers.
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quent displacement [1,10]. In 1907, Ochsner and Roth-
stein [11] reported the first case of cervical myelopathy in 
a patient with HME. To date, there have been more than 
fifty reported cases of cervical involvement with HME; 
Lotfinia et al. [1] presented a literature review with 48 
summarized cases in 2010 [2-9]. Almost all of the report-
ed cases underwent decompression surgery with tumor 
resection due to cervical myelopathy, or radiculopathy 
caused by spinal cord or nerve root compression of the 
intraspinal osteochondroma. On the other hand, Sakai et 
al. [12] reported middle-aged and elderly patients with 

solitary spinal osteochondroma whose symptoms might 
be produced by degenerative changes of the cervical ver-
tebrae at the segment of intraspinal osteochondroma. To 
the best of our knowledge, there have been no previous 
reports of cervical myelopathy caused by any degenera-
tive changes of the vertebrae at the segment of existing 
intraspinal osteochondroma in patients with HME. The 
present case is the first reported case of HME with cervi-
cal compressive myelopathy caused by herniated disc at 
the segment of existing intraspinal osteochondroma. The 
patient’s symptoms were clearly produced by appearance 
of herniated disc at the segment of existing intraspinal 
osteochondroma.

Surgical excision is the treatment of choice in all pa-
tients of symptomatic intraspinal osteochondroma and 
should be based on the extent and situation of the lesion. 
Complete removal of the lesion is essential to prevent 
recurrence [1,10]. Recurrence rates after resection are 
approximately 2%, with a highly variable disease-free 
interval [10]. The most common surgical treatment for 
intraspinal osteochondroma is excision of the lesion by 
a decompressive laminectomy or hemilaminectomy be-
cause the intraspinal osteochondromas usually arise dor-
sally and dorsolaterally in the spinal column. However, 
a progressive postoperative kyphosis might occur with 
laminectomy for intraspinal osteochondroma because the 
lesion commonly appears in the second and third decade 
of life. On the other hand, laminoplasty had been de-
veloped to preserve the posterior structures of the spine 
and avoid the complications that would be accompanied 

Fig. 5. Sagittal (A) and axial (B) T2-weighted magnetic resonance im-
ages obtained at 1 year after surgery showing a sufficient decompres-
sion of the spinal cord with a spontaneous regression of the herniated 
disc. However, the intramedullary lesion that identified as high inten-
sity region remained.
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Fig. 6. Plain lateral radiographs showed no development of the cervical kyphosis (A) and flexion-extension radiographs revealed 
no segmental instability of the affected levels (B, C) at the three years after surgery.
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with laminectomy [13]. In 2000, Oga et al. [14] described 
a 13-year-old boy of intraspinal osteochondroma with 
HME, who could be successfully treated without a post-
operative instability by a spinous process-splitting lami-
noplasty.

Although an anterior discectomy and spinal fusion 
(ASF), which was relatively simple and had acceptable 
surgical results, had been the most common surgical 
procedure for cervical disc herniation, some complica-
tions of ASF had been reported, especially on long-term 
follow-up. On the other hand, several reports had dem-
onstrated spontaneous regressions of the herniated disc 
in the cervical spine, as well as in the lumbar spine [15-17]. 
Yoshida et al. [18] reported good clinical results of lami-
noplasty for cervical myelopathy caused by disc hernia-
tion with developmental canal stenosis. In the literature, 
a regression of the size of the herniated disc was noted in 
15 of the 20 patients (75%) who underwent laminoplasty. 
At the present, laminoplasty without removal of herni-
ated discs has been a useful procedure for cervical com-
pressive myelopathy caused by disc herniation.

The present case demonstrated cervical compressive 
myelopathy caused by intraspinal osteochondroma and 
disc herniation at the same segment. The osteochon-
droma might be able to be excised by hemilaminectomy 
of the C5, taking the size and location of the lesion into 
consideration. However, a bilateral posterior decompres-
sion or an additional anterior discectomy and fusion 
were necessary to complete decompression of the spinal 
cord because the herniated disc was on the opposite side. 
Thus, an open-door laminoplasty with excision of the 
tumor, which could be reconstructed the posterior struc-
tures of the spine, was performed in the present case. The 
herniated disc regressed spontaneously after the surgery, 
as well as in the previous reported cases with spontane-
ous regressions of cervical herniated disc. Consequently, 
a good surgical result was obtained for the present case 
without recurrence of the tumor and developing postop-
erative segmental instability in the cervical spine.

In conclusion, laminoplasty with excision of tumor, 
which could reconstruct the posterior structures of the 
spine, and without removal of herniated disc is a useful 
surgical procedure for compressive myelopathy caused by 
intraspinal osteochondroma arising from the posterior 
structures of the spine and disc herniation at the same 
segment.
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