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ABSTRACT

Vertebral hemangiomas are common, benign, and asymptomatic tumors that rarely extend 
into the epidural space or involve the posterior elements. Surgery is recommended for 
aggressive vertebral hemangiomas if symptoms are severe or evolve rapidly. A 57-year-old 
male patient was admitted to our department for several months of back pain. A computed 
tomography (CT) scan and magnetic resonance imaging (MRI) were suggestive of T12 
hemangioma without the involvement of the spinal canal or posterior elements. Despite 
aggressive conservative treatments, such as medications or nerve blocks, the back pain 
worsened. The CT and MRI 2 months later revealed a lesion involving the vertebral body and 
posterior elements with extension into the epidural space and with spinal cord compression. 
The patient underwent surgery for bone cement-augmented percutaneous screw fixation 
followed by low-dose radiotherapy. Histological examination confirmed the diagnosis of 
atypical hemangioma, specifically an epithelioid hemangioendothelioma.
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INTRODUCTION

Vertebral hemangiomas are relatively common, benign, and asymptomatic lesions of 
the spine that are most often an incidental finding.14,15) Typically, hemangiomas involve 
the vertebral body and rarely extend to the posterior elements, such as the laminae, 
pedicles, or spinous process. Hemangiomas account for approximately 2–3% of all spinal 
tumors, and only 0.9–1.2% are symptomatic cases, classifying them as atypical aggressive 
hemangiomas.2,4)

In most cases, the vertebral hemangioma has a benign course, and surgery is not 
recommended. However, in rare cases, there is an extension of the lesion into the epidural 
space with consequent spinal cord compression and requiring surgical intervention.

We report a rare case of a rapidly progressing aggressive hemangioma with epidural extension 
at the T12 level. The case was managed by intraoperative vertebroplasty and percutaneous 
screw fixation, rather than with aggressive surgical intervention.
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CASE REPORT

A 57-year-old male patient was admitted to our department with continuous back pain 
without any traumatic episode. The pain persisted for several months but progressively 
worsened with activity or while in the standing position with relief when lying down. A 
computed tomography (CT) scan and magnetic resonance imaging (MRI) was performed to 
rule out a compression fracture. The CT revealed a characteristic ‘polka dot’ pattern of the 
trabecular thickening involving the whole T12 vertebral body. The MRI showed the mass was 
high signal intensity on the T2 weighted images and low signal intensity on the T1 weighted 
images without epidural extension (FIGURE 1). These findings resulted in the diagnosis of a 
vertebral hemangioma. Conservative treatment, including analgesic and anti-inflammatory 
drugs, physiotherapy, and epidural steroid injections, was performed. However, the patient 
complained of progressively worsening back pain over the following 2 months and re-visited 
our institute.

The CT and MRI took 2 months later, demonstrated an expansile mass involving the 
vertebral body and the posterior element with epidural extension and cord compression at 
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FIGURE 1. (A, B) T2-weighted sagittal and axial magnetic resonance images demonstrate a hyperintense signal on 
T12 body, with thickened trabeculae indicating the presence of typical vertebral hemangioma not compressing 
the spinal cord. (C, D) Sagittal and axial computed tomography scans show a “polka-dotted” appearance due to 
the thickened vertebral trabeculae.



the T12 (FIGURE 2). A preoperative embolization and vertebrectomy with reconstruction are 
recommended for aggressive vertebral hemangiomas. However, given the patient's intact 
motor power, a less invasive procedure was performed. The patient underwent intraoperative 
vertebroplasty and percutaneous screw fixation.

The patient received about 4 mL's of polymethylmethacrylate injected into the T12 
vertebral body, followed by percutaneous screw fixation to prevent tumor growth and to 
enhance stability (FIGURE 3). The pathological diagnosis was consistent with epithelioid 
hemangioendothelioma, which is an aggressive vertebral hemangioma (FIGURE 4). After 
surgery, the patient's back pain improved dramatically, and he was transferred to the hemato-
oncological department for low-dose radiotherapy. No further tumor growth was observed 
over 4 years after the procedure.
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FIGURE 2. (A, B) Sagittal and axial T2-weighted magnetic resonance images took 2 months later demonstrate 
hypointense signal change on the posterior part of the T12 body, indicating the presence of bone marrow edema. 
There is an epidural extension with cord compression when compared with the previous image. (C, D) Sagittal 
and axial computed tomography scans show more advanced fatty attenuation within the T12 vertebral body with 
multiple punctate thickened trabeculae.



DISCUSSION

Vertebral hemangiomas are benign vasoformative neoplasms of endothelial cells. Hence, they 
are generally considered neoplasms. Hemangiomas grow within marrow spaces in the bone 
and encase bony trabeculae. Because of the lack of aggressive histopathological features, 
some authors refer to hemangiomas as vascular malformations.6,7)

In most cases, hemangiomas are asymptomatic and do not require any surveillance or 
treatment. However, in 0.9–1.2% of patients, hemangiomas can cause symptoms because 
of the neural compression as a result of the bone expansion, bone erosion through cortex, 
hematoma, or fracture.12,13) The symptomatology classifies them as “aggressive vertebral 
hemangiomas,” making them more likely than their asymptomatic counterparts to 
involve the entire vertebral body, extend into the posterior elements, and have an irregular 
honeycomb pattern with lytic areas on radiological evaluation.10,11)
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FIGURE 3. Postoperative simple radiographs of the patient.
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FIGURE 4. Histopathologic images obtained during surgery. (A) The images demonstrate the proliferation 
of epithelioid cells and well-formed capillary-sized blood vessels. (B) The neoplastic endothelial cells have 
abundant cytoplasm forming intracytoplasmic lumens that express the endothelial marker CD31, meaning that 
these cells are immunoreactive for this marker.



The symptoms presented are dependent on the location of the tumor, the degree of 
the neural compression, and the involvement of the bone. The diagnosis includes a CT 
scan, where the typical “polka-dot-sign” is observed due to the trabecular aspect of the 
involved vertebra. In addition, the diagnosis may include an MRI, where the lesion appears 
hyperintense on both the T1 and the T2 weighted images with contrast enhancement.

Aggressive atypical hemangiomas, like epithelioid hemangiomas or hemangioendotheliomas, 
may demonstrate a mixed pattern, with heterogeneous signal intensity on T1 and T2 
weighted MRIs that reflect the presence of inflammatory infiltration and the absence of fat. 
Hemangiomas are more likely to show aggressiveness when its stroma contains less fat and 
is more vascular. The radiologic features demonstrating the aggressiveness of the disease 
include the presence of a low signal on T1 weighted images and a high signal on T2 weighted 
images on the MRI. In addition, avid contrast enhancement may reveal the presence of 
cortical erosion, soft tissue stroma between the osseous trabeculae on the CT, the presence of 
extradural soft tissue, expansion to the posterior elements, invasion of the spinal canal, and 
encroachment of the spinal cord.9)

Treatment for vertebral hemangiomas is usually only necessary when symptoms present 
with neurological deficits or disabling pain. The technical approach for atypical aggressive 
vertebral hemangiomas has been controversial in neurosurgery for centuries. Multiple 
therapeutic options have been described with varying degrees of success, including 
radiation, percutaneous vertebroplasty or ethanol injections, embolization, surgery, and any 
combination of these therapies.1,3)

Among them, vertebroplasty is one of the most commonly performed treatment options for 
painful vertebral hemangiomas. With cement polymerisation, the exothermic reaction causes 
tumor necrosis, mechanical stability and prevention of vertebral collapse.

The surgical approach has been widely debated, with some authors recommending 
decompression and radiotherapy alone, while others support a gross total resection with 
360-degree reconstruction to prevent late recurrence.8) Despite this, after extensive literature 
review, we propose that, for patients with atypical vertebral hemangiomas with mild or slowly 
progressive neurological symptoms, it is reasonable to attempt non-operative management 
with embolization, vertebroplasty, or radiotherapy. This treatment is recommended that 
provided symptoms are not due to spinal compression by a focal bony prominence, which is 
unlikely to resolve without surgery. However, for patients with severe or rapidly progressive 
symptoms, surgery should be considered. Aggressive vertebral hemangiomas are benign 
lesions that do not have metastatic potential and are not associated with mortality.5)

In the present case, the patient complained of severe back pain without prominent neurologic 
deficits. The vertebral hemangioma was treated with intraoperative vertebroplasty and 
percutaneous screw fixation followed by radiotherapy rather than preoperative embolization 
and en bloc vertebrectomy and 360-degree reconstruction. Bone cement augmented 
percutaneous screw fixation ensures mechanical stability and prevents vertebral collapse, 
and bone cement itself has the exothermic reaction causing tumor necrosis. After surgery, 
the disabling back pain improved dramatically, and radiological studies showed no local 
recurrence of the tumor. Nevertheless, regular clinical and radiologic follow-up is necessary 
to check for tumor recurrence.
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CONCLUSION

Although most vertebral hemangioma diagnoses are often incidental imaging findings, 
they can display aggressive features and rapid progression requiring surgical treatment. 
Diagnostic imaging awareness and an excellent understanding of the pathology is paramount 
to rule out other lesions that mimic aggressive hemangiomas.
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