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Abstract BACKGROUND CONTEXT: Vertebral hemangiomas (VHs) are called benign tumors but are ac-
tually just vascular malformations. The diagnosis and treatment for aggressive VHs is still contro-
versial, due to their rarity.
PURPOSE: To evaluate the safety and efficiency of the present diagnostic methods and treatment
choices.
STUDY DESIGN: A retrospective study of aggressive VHs with neurologic deficit.
PATIENTS SAMPLE: A total of 29 consecutive aggressive VH cases were diagnosed and treated
in our department since 2001.
OUTCOME MEASURES: We routinely took anteroposterior and lateral spinal roentgenograms,
computed tomography, and magnetic resonance images.
METHODS: Trocar biopsy is indicated in suspected malignant cases. Radiotherapy was usually
our first choice if the neurologic deficit was mild or developed slowly. Surgery was indicated if
the neurologic deficit was severe or developed quickly or if the radiotherapy was not effective.
RESULTS: This series included 12 males and 17 females, and the mean age at diagnosis was 44.0
years (range, 21–72 years). Ten patients had radiculopathy, 1 had cauda equina syndrome, and 18
cases had myelopathy. Twenty-one cases had lesions in the thoracic spine, 5 in the lumbar, and 3 in
the cervical region. Eleven cases had untypical image findings, including five cases with pathologic
vertebral fracture. The neurologic compression came from only epidural soft tumor mass in 18
cases, whereas it came from both bony compression and soft lesion in the other 11 cases. Ten cases
had radiotherapy alone, but two failed and had surgery later. Twenty-one cases had surgery. In the
12 cases having surgical decompression without vertebroplasty, the average estimated blood loss
was 1900 mL, and it was 1093 mL for the eight cases having decompression with vertebroplasty.
The average follow-up was 51.1 months (range, 24–133 months). There was no recurrence in those
cases with radiotherapy, whereas three had local recurrence in those six cases treated by surgical
decompression alone without radiotherapy.
CONCLUSIONS: In aggressive VHs, epidural soft-tissue compression was usually the main rea-
son for neurologic deficit. In cases with rapid progressive and/or severe myelopathy, posterior de-
compression and stabilization could be combined with intraoperative vertebroplasty to reduce blood
loss. � 2014 Elsevier Inc. All rights reserved.
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Introduction

Vertebral hemangiomas (VHs) are relatively common,
with an estimated incidence of 10% to 12% in the general
population, as determined by autopsy and radiography stud-
ies [1]. Although they are called benign tumors, they are ac-
tually vascular malformation in nature [2,3].

Most VHs are latent (Enneking Stage 1, st.1) and do not
require specific treatment; only 1% of VHs become active
and symptomatic. Approximately 55% of these symptom-
atic VH cases are associated with pain alone [1]. In approx-
imately 45% of cases, VHs may become aggressive and
extend into the spinal canal and/or the paravertebral space,
leading to neurologic deficit (Enneking Stage 3, st.3) [4].

Because of the rarity of aggressive VH cases, diagnosis
and treatment protocols for these cases remain controversial
and problematic. Few studies have focused on st.3 VH (with
or without neurologic deficits). In 2010, Acosta et al. [5]
reported 10 cases of VH that were treated with aggressive
wide resection. Total en bloc spondylectomy for VH has also
been reported [6]. Less aggressive treatments (such as radio-
therapy alone, vertebroplasty, direct alcohol injection, and
surgical decompression with/without radiotherapy) have
also been reported to provide good clinical results.

In this study, we analyzed the aggressive VHs cases di-
agnosed in our department between 2001 and 2010. We fo-
cused primarily on the diagnostic methods and treatments.

Materials and methods

Vertebral hemangioma cases encountered in our depart-
ment during the past 12 years were collected because most
patients with VHs diagnosed before 2001 were lost to
follow-up because of frequent changes in their addresses
and telephone numbers following major city renovations
in China. Thus, 29 consecutive patients with aggressive
VH were included in this study.

A retrospective review of hospital charts, operating room
reports, office charts, and radiographs was performed. The
data collected were as follows: patient age, sex, radiologi-
cal features, pathology, treatment method, outcome, and
complications of biopsy and treatment.

Imaging

We routinely performed anteroposterior and lateral spi-
nal radiography, computed tomography (CT), and magnetic
resonance imaging (MRI) (Fig. 1, Case 17).

Biopsy

In some cases, the image changes were atypical, leading
to diagnostic difficulties. In these cases, VHs were difficult
to differentiate from malignant vascular tumors (angiosar-
coma and epithelioid hemangioendothelioma), metastasis,
and myeloma. In the case of suspected malignancy, percu-
taneous CT-guided trocar biopsy was performed by our

radiologists [7]. Under CT guidance, the biopsy trocar nee-
dle was inserted through the pedicle or the lateral side of
the affected vertebra (Fig. 2, Case 15). If the radiologists
determined that percutaneous biopsy would endanger the
patient, direct treatment was recommended.

Treatment protocol

In our clinical practice, if the neurologic deficit was mild
or developed slowly, radiotherapy was usually the first
choice for treatment. An orthosis was suggested if a patho-
logic fracture was suspected or threatened. Surgery was in-
dicated if the neurologic deficit was severe or developed
quickly, or if radiotherapy was ineffective.

Posterior surgical decompression was preferred, whereas
the anterior surgical approach was reserved for ventrally lo-
calized lesions. Spondylectomy was only indicated for sus-
pected malignant lesions using either a posterior approach
or combined approaches. To minimize blood loss, emboliza-
tion was routinely performed before the scheduled operation.

Surgical techniques

Decompression and stabilization have been used in
combination with intraoperative vertebroplasty since 2009.
Before performing direct lesion decompression, we first par-
tially removed the adjacent normal laminae located cranially
and caudally to the lesion to visualize the dura. Then, bilat-
eral transpedicular cement injection was performed. The
needles were usually advanced close to the anterior border
of the vertebral body. The vertebral body with the VH lesion
was completely filled with cement, while avoiding leakage,
to obliterate and shrink the malformation [8,9]. Soft epidural
lesions may shrink after vertebroplasty as a result of de-
creased blood supply. With direct visualization of the
adjacent dura, laminectomy through the lesion could be
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