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A B S T R A C T

Vertebral hemangiomas are the most common benign tumor of the spine. Although usually asymptomatic, there
is a higher risk of severe neurological deficits when hemangiomas afflict the thoracic spine. The management of
vertebral hemangioma patients with extraosseous extension causing neurological dysfunction has not yet been
established. We described the effectiveness of surgical and radiation therapy in a case of recurrent hemangioma
in the thoracic spine with extraosseous extension causing progressive paraparesis. We retrospectively reviewed a
case of vertebral recurrent hemangioma treated by posterior spinal decompression and fusion and subsequent
radiation therapy.

A 61-year-old woman suffered from neurological deficits caused by a hemangioma in the thoracic spine.
Despite initial treatment by posterior decompression, subtotal transpedicular tumor resection, and posterior
spinal fusion, her neurological symptoms due to tumor compression recurred 5 years later. Posterior-approach
anterior spinal cord decompression by subtotal transpedicular tumor resection was attempted next but her
paraparesis continued to worsen. Radiotherapy of a total of 32 Gy in 16 fractions restored mobility and lesion
size was markedly reduced 7months later. Even 14months after surgery, she has been able to walk although she
has slightly paralysis of the lower extremity remaining.

Subtotal transpedicular tumor resection, and especially additional radiation therapy, was effective in redu-
cing tumor volume and improving neurological dysfunction caused by a thoracic spine recurrent hemangioma.

1. Introduction

Vertebral hemangiomas are the most common benign tumor of the
spine [1], representing 2–3% of all spinal tumors and being found in
approximately 11% of vertebral autopsies [2]. Only 0.9–1.2% of ver-
tebral hemangiomas are symptomatic [3,4]. When hemangiomas occur
in the thoracic spine, they are more likely to cause problems due to the
narrow vertebral canal, which mandates more aggressive management
to avoid severe neurological deficits [5,6]. To date, the treatment of
vertebral hemangioma with extraosseous extension with accompanying
neurological dysfunction remains to be established.

We herein report a case of recurrent hemangioma in the thoracic
spine with extraosseous extension causing progressive paraparesis that
was successfully treated by surgical and radiological therapy.

2. Case presentation

This study was approved by the ethics committee of our hospital.
Informed consent was obtained from the patient. A 61-year-old woman
presented with a history of lower extremity pain that had begun a
month before admission in April 2011. Afterwards, she began to exhibit
progressive weakness in the lower extremities and gait disturbance. Her
medical history indicated no abnormalities. Physical examination on
admission revealed slight bilateral lower extremity weakness that was
most severe in the hip flexors and gait disturbance by spasticity. No
sensory disturbance was noted and increased tone and hyper-reflexia in
the lower extremities were observed. A T2-weighted sagittal magnetic
resonance imaging (MRI) scan of the thoracic spine showed a high-
signal mass in the region anterior to the 3rd thoracic vertebra with
extraosseous extension and spinal cord compression (Fig. 1(a, b)).
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Percutaneous vertebral biopsy was negative.
Posterior decompression from the 2nd to 4th thoracic vertebra,

subtotal transpedicular tumor resection, and posterior fusion from the
1st to 5th thoracic vertebra was performed in response to worsening
paraparesis (Fig. 1(c, d)). Surgical time was 222min and blood loss
volume was 800 g. Histological findings from resected tissue suggested

an aneurysmal bone cyst (Fig. 1(d)). She could walk with a T-cane after
the surgery.

The patient's gait gradually worsened over the subsequent 5 years.
MRI disclosed an increase in lesion size and spinal cord compression
(Fig. 2(a)). Two days following a transpedicular biopsy of the spine, her
lower limb paralysis became markedly increased, necessitating

(a) (b) (c) (d)
Fig. 1. Findings of 1st surgery. (a) Preoperative MRI. T2-weighted sagittal magnetic resonance imaging scan of the thoracic spine at the first admission showed a
high-signal mass in the region anterior to the 3rd thoracic vertebra with extraosseous extension and spinal cord compression. (b) Postoperative radiograph. We
performed posterior decompression from the 2nd to 4th thoracic vertebra, subtotal tumor resection, and posterior spinal fusion from the 1st to 5th thoracic vertebra.
(c) Postoperative CT. Postoperative CT showed posterior decompression from the 2nd to 4th thoracic vertebra. (d) Histological findings. Histological findings from
tissue resected during the first surgery showed edematous stroma with increased capillaries that included giant osteoclasts and spindle-shaped cells. An aneurysmal
bone cyst was suspected.

(b)(a)

Fig. 2. The findings of 2nd surgery. (a) Preoperative
MRI. Magnetic resonance imaging revealed an in-
crease in lesion size and spinal cord compression
5 years after the initial surgery. (b) Histological
findings. Histological findings from tissue resected
during the second surgery revealed dilated blood
vessels. A hemangioma was suspected.
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posterior-approach anterior spinal cord decompression by subtotal
transpedicular tumor resection. Surgical time was 200min and blood
loss volume was 1300 g. Histological findings from resected tissue in-
dicated a hemangioma (Fig. 2(b)). Even after decompression surgery,
however, her paraparesis progressed and she began suffering from ur-
inary retention. Radiation therapy of a total of 32 Gy in 16 fractions
soon enabled walking and self-urination. The lesion was reduced in size
with enlargement of spinal cord space 14months after the second
surgery (Fig. 3). Since 21months after surgery, she has been able to
walk despite slight paralysis of the lower extremities.

3. Discussion

In the present case of recurrence vertebral hemangioma with severe
spinal cord compression causing neurological deficits, posterior de-
compression and fusion surgery with additional radiation therapy were
effective to reduce tumor volume and improve neurological dysfunc-
tion.

The treatment options for vertebral hemangioma include radio-
therapy [5], arterial embolization [7], percutaneous sclerotherapy [8],
vertebroplasty [9], surgical decompression [10], subtotal tumor resec-
tion [10], total tumor resection [11], or a combination of the above.
However, a consensus on the management of vertebral hemangioma
patients with extraosseous extension causing neurological impairment
has not yet been reached.

In 5 earlier cases of total tumor resection for aggressive he-
mangioma, no tumor recurrence was reported, although mean in-
traoperative blood loss was 2424mL [11]. Accordingly, total tumor
resection has been associated with high intraoperative morbidity due to
massive hemorrhage. We performed repeated subtotal transpedicular
tumor resections with a mean blood loss volume of 1050 g in this case,
but neurological deficits caused by the tumor recurred 5 years after the
initial surgery. Thus, the rate of tumor recurrence might be higher for
subtotal tumor resection, but it was considered safer due to lower blood
loss.

Vertebral hemangiomas are responsive to radiotherapy, which has
become the most common treatment for lesions causing pain [12].
However, radiation for patients with progressive neurological deficits is
controversial. Surgical decompression is favored in most cases, with
irradiation reserved as an adjuvant [12]. In our patient, radiotherapy
markedly reduced lesion size after insufficient surgical decompression
to improve gait and bladder disturbance, and thus appeared to be a

good treatment option, although larger studies are needed to confirm
this.

Several reports have described the effectiveness of radiation therapy
for aneurysmal bone cysts [13–15]. We did not perform radiotherapy
before the second operation since emergency decompression had be-
come necessary for progressive paralysis of the lower limbs 2 days after
her diagnostic transpedicular biopsy. Another reason why the second
surgical resection was ineffective might have been insufficient decom-
pression due to reoperation on the weakened spinal cord, possibly re-
sulting in paralysis exacerbated by the surgical technique.

Based on the above findings, subtotal hemangioma resection with
radiation therapy appears to be a good treatment for vertebral he-
mangioma, and testing of larger cohorts is warranted.

4. Conclusion

Subtotal hemangioma resection along with radiation therapy re-
duced tumor volume and improved neurological deficits. The latter
modality was especially effective in decreasing tumor size.
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We received no specific funding for this study.
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