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Introduction

Osteochondromas are the most common benign bone
tumor, representing 45% of all benign bone tumors.'
Most occur in the metaphyseal region of long bones
such as the femur and tibia. Osteochondromas can also
arise from flat bones and the spine.” Costal osteochon-
dromas make up only 1.5% of all osteochondromas,’
and compressive myelopathy due to a tumor arising
from the rib is even rarer. We present an unusual case
of a dumbbell-shaped osteochondroma causing spinal
cord compression, and we review the literature concern-
ing costal osteochondromas.

Case report

A 23-year-old man with a past medical history remark-
able for nine prior surgeries for nonheritable multiple
osteochondromas in the upper and lower extremities
presented at a national cancer center 6 months prior to
his current presentation, complaining of numbness in
his left lower extremity. The etiology of his numbness
was not identified, and he was referred to our hospital
with gait disturbance and paresthesias originating from
the abdomen and extending down both legs.

On physical examination, there was incomplete motor
loss with 3/5 power in both lower extremities. Sensory
examination showed diminished touch sensation on the
right side and diminished pain sensation on the left,
with the highest level of involvement at T7, suggesting
symptoms of Brown-Sequard syndrome. The patient
demonstrated hyperreflexia in both lower extremities
with ankle clonus. The Babinski response was not
evident.
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Laboratory tests were within normal limits. Plain
radiography showed a small lobulated calcified mass
that appeared to arise from the right fifth rib. Multipla-
nar computed tomography (CT) revealed a dumbbell-
shaped bony tumor arising from the right fifth rib at the
costovertebral junction, creating an intraspinal and
extraforaminal mass that widened the neural foramen
at the T5/6 level (Fig. 1). In addition, CT myelography
showed the bony mass compressing the spinal cord.
Magnetic resonance imaging (MRI) demonstrated that
the tumor, which had intermediate signal intensity on
T1-weighted images and low signal intensity on T2-
weighted images, pushed the spinal cord to the left side.
The 2.5 mm thick rim of the intraspinal lesion demon-
strated intermediate signal intensity on T1-weighted
images and marked high signal intensity on T2-weighted
images (Fig. 2). The clinical and radiological diagnosis
was an osteogenic tumor, likely an osteochondroma
that arose from the rib.

The patient underwent surgical resection of his tumor.
With the patient in the prone position, a posterior
midline incision was performed. Using a flexible ball-
tipped wire, a diamond T-saw (modified threadwire saw
coated with diamond particles on the surface of braided
stainless steel wire, 0.54 mm in diameter; Medtronic
Sofamor Danek Japan, Osaka, Japan) produced a fine
cut of the pars interarticularis at TS bilaterally. Next,
the T-saw was introduced into the T6 foramen, and then
the saw was pulled around the T6 pedicle ventral to the
superior articular processes of T6 to produce a fine cut
from the pedicle to the transverse process at T6 bilater-
ally.’ Next, en bloc laminectomy of the pars interarticu-
laris at TS and the pedicle-transverse process at T6 was
performed to expose the tumor fully. The dura was
easily mobilized from the tumor. The visible tumor
including the intraspinal and extraforaminal compo-
nents were resected piecemeal using forceps and curet-
tage, resulting in subtotal tumor removal. The TS5 nerve
root was preserved in its entirety during the procedure.
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Fig. 1. Coronal reconstruction image of multiplanar com-
puted tomography reveals a dumbbell-shaped bony tumor
arising from the right fifth rib at the costovertebral junction,
creating an intraspinal and extraforaminal mass that widened
the neural foramen at the T5/6 level

Fig. 2. Axial T2-weighted magnetic resonance image demon-
strates a dumbbell-shaped lesion at the T5/6 level. The rim of
the lesion demonstrated marked high signal intensity on T2-
weighted images. The cartilage cap was well visualized on the
image (arrows)

The complex of laminae and facets at T5 and T6 was
recapped in the original anatomical position with
sutures. Histopathological examination demonstrated a
typical osteochondroma without evidence of malignant
transformation (Fig. 3). Postoperatively, the patient’s
spine was immobilized in a thoracic orthosis for 6
months. The postoperative period was uneventful.
Within a week, the patient’s paraparesis gradually
receded, and his numbness diminished. Two months
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Fig. 3. Photomicrograph of the tissue specimen demonstrates
a typical osteochondroma. A cartilage cap overlying the bony
trabeculae was observed, and a cellular zone of chondroosse-
ous transformation was seen at the interface. H&E x 5

postoperatively, the patient had fully recovered muscle
strength in his bilateral lower extremities. At the 4-
month-follow-up, CT revealed complete bone union at
the osteotomy site of the left transverse process at T6.
An additional CT scan obtained 6 months after surgery
revealed no sign of tumor progression. The patient had
no back pain, and there was no delayed instability or
resultant deformity of the affected thoracic spine.

Discussion

The type of osteochondroma described in this case, with
neural foraminal extension and spinal cord compres-
sion, is extremely rare. There have been only six cases
previously reported in the English-language literature
(Table 1).*® All six patients were younger than 21 years
(range 12-21 years), and there was a female predomi-
nance. Five of the patients had severe neurological defi-
cits, and a posterior approach including laminectomy
was chosen for surgical intervention. All patients showed
clinical improvement during the recent follow-up period
after the tumor was entirely excised.

Routine CT and MRI studies are valuable for the
diagnosis and evaluation of costal osteochondroma,
allowing determination of the tumor’s origin, size, and
extent of invasion into the spinal canal. Although the
location of the bony part of the osteochondroma can be
reliably demonstrated using multiplanar CT reconstruc-
tion, the exact size of the tumor may be underestimated
because the cartilage cap of the tumor is invisible. Car-
tilage itself is best shown on MRI, where it demon-
strates intermediate signal intensity on T1-weighted
images and markedly high signal intensity on T2-
weighted images. Cartilage caps with a thickness of
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Table 1. Summary of six cases of costal osteochondromas causing spinal cord compression

Twersky® Twersky® Natarajan’ Kane* Tang’ Rao®
Parameter (1975) (1975) (1976) (1994) (1998) (2007)
Age (years) 12 11 21 17 16 12
Sex M F M F F F
Original rib 5th 4th 5th 10th 12th 6th
Approach L L T L L+F L
Final follow-up (months) ND 6 6 3 19 ND
Outcome CR PR CR CR CR PR
Recurrence ND ND No No No ND

L, laminectomy, T, thoracotomy, F, facetectomy; ND, no data available; CR, completely recovered; PR, partially recovered

>3 mm can be reliably detected on MRL’ Conversely,
the cap may appear indistinguishable from adjacent soft
tissue including epidural fat or cerebrospinal fluid on
T2-weighted images when the tumor involves the spinal
canal. The unique finding in this case is that the high
signal intensity around the tumor, shown on axial T2-
weighted images, may represent the cartilage cap,
leading to the proper preoperative diagnosis.

Asymptomatic osteochondromas can be followed
without intervention, whereas symptomatic lesions
require surgical management. As a general rule, osteo-
chondromas comprise a disease of growing bones and
typically present in younger patients. Tumor growth
occurs early during childhood and usually arrests after
puberty when the epiphysis is closed. For symptomatic
lesions, excision is recommended for the treatment. We
believe that costal osteochondromas causing neurologi-
cal symptoms should be excised as soon as possible,
regardless of the patient’s age.

As these osteochondromas can pass through the
neural foramen and lead to cord compression, the surgi-
cal approach should include decompression surgery
such as laminectomy and/or facetectomy at the corre-
sponding level. Traditionally, laminectomy has been
used to expose the spinal canal during surgery; however,
it has a significant shortcoming in that the extraforami-
nal component is invisible. Even if additional facetec-
tomy is performed, iatrogenic instability and kyphosis
may occur during the follow-up period. To avoid tumor
recurrence, carefully planned surgical strategy is critical
for complete tumor excision." In our case, en bloc lami-
nectomy of the lamina—facet complex (pars interarticu-
laris at TS and pedicle-transverse process at T6) using
a diamond T-saw provided wide exposure of the intra-
spinal and extraforaminal tumor originating from the
rib. It also allowed reconstruction of the posterior
element of the spinal canal and preserved stability of
the affected spine. In this case, CT showed that the
lamina-facet complex was restored at the original site,

and bone union was achieved 4 months postoperatively.
An additional CT scan obtained at 6 months after
surgery revealed no sign of tumor progression. However,
further clinical and radiological follow-up are required
to monitor for tumor recurrence as well as any delayed
instability and resultant deformity.
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