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Abstract
Introduction: Aggressive hemangiomas make up 1% of all vertebral hemangiomas. They can produce pain, fractures, deformity
and slowly progressive neurological compromise. Different treatment approaches have been described, but optimal management
remains unclear. We report two cases of acute paraparesis secondary to aggressive thoracic hemangioma, we describe their
treatment and evolution. We carry out a narrative review of the literature on vertebral hemangiomas. Conclusion: Through early
decompression and arthrodesis followed by local adjuvant radiotherapy, we obtained complete neurological recovery and disease
control in a medium-term follow-up.
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Paraparesia aguda por hemangioma vertebral agresivo. Reporte de dos casos y revisión bibliográfica
Resumen
Introducción: Los hemangiomas agresivos constituyen el 1% del total de los hemangiomas vertebrales. Pueden producir dolor,
fracturas, deformidad y compromiso neurológico, generalmente de larga evolución. Se han descrito diferentes opciones terapéuticas, pero el manejo óptimo sigue sin estar claro. Comunicamos dos casos de paraparesia aguda secundaria a un hemangioma
torácico agresivo, describimos su tratamiento y evolución. Realizamos una revisión narrativa de la bibliografía. Conclusión: Mediante la descompresión y la artrodesis tempranas seguidas de radioterapia, se logró la recuperación neurológica completa y el
control de la enfermedad en un seguimiento a mediano plazo.
Palabras clave: Hemangioma agresivo; tumor benigno; columna vertebral; radioterapia; paraparesia.
Nivel de Evidencia: IV

Introduction
Vertebral hemangiomas (VH) are the most frequently diagnosed benign tumors in the axial skeleton, they have
an incidence of 10-12% between the fourth and fifth decades of life.1,2 Histologically, they are made up of vascular
spaces lined with endothelium separated by bone stromal septa.3,4 In general, they are asymptomatic and quiescent,
most are discovered incidentally when performing an MRI indicated for other reasons. They mainly affect the
vertebral body and, rarely, spread to the posterior components.5
On imaging studies, “typical” VHs exhibit a characteristic pattern, lithic foci with trabeculae reminiscent of a
honeycomb with large and long vertical streaks on plain radiography. In the computed tomography, irregularly
distributed punctate calcifications are observed, product of the coalescence of the vertical trabeculae described.
Magnetic resonance imaging (MRI) highlights a hyperintense image in both T1 and T2 sequences (due to the predominance of fat content), as well as in fluid-sensitive sequences, STIR, due to vascular components.5-7 However,
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VHs may not show these distinctive characteristics when there is a lower fat content and more vascular content.
These are called “atypical” VHs.5
The “aggressive” VHs are the third category of these lesions that—despite being benign from the histological
point of view—have a locally aggressive behavior, corresponding to grade 3 of the Enneking classification.8 They
are rare, representing 1% of all VHs,9 and can cause symptoms, such as pain in 54% of cases, pathological fractures, spinal deformity and neurological compromise in up to 40% of cases.10-13 They are most frequently located
in the thoracic spine and the male: female ratio is 1: 1.5.14
The aim of this article is to present two cases of acute paraparesis due to aggressive thoracic hemangiomas and
to conduct a narrative review of the literature on the subject.

Clinical Case 1
A 22-year-old male patient who consulted for progressive loss of strength in the lower limbs associated with
back pain secondary to a fall from his own height, seven days before. On physical examination, he presented 2/5
muscle strength for muscle groups innervated by L2, L3, L4, L5, and S1; hypoesthesia below the umbilical area;
and hyper-reactive patellar and Achilles reflexes. The score on the Nurick scale15 was 5 and on the modified Japanese Orthopedic Association scale16 (mJOA) was 9/18. A Frankel C incomplete spinal cord syndrome with severe
paraparesis was diagnosed.
The radiographic analysis showed an alteration of the bone tissue in the vertebral body of T9 (Figure 1). A computed tomography scan was performed, in which the classic punctate pattern of hemangiomas was not observed,
which made the initial diagnosis difficult. The MRI showed an isointense image in the T1 and T2 sequences with
extravertebral extension and involvement of the medullary canal, while, in the STIR sequence, the lesion was evidently hyperintense (Figure 2).
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Figure 1. Case 1. A 22-year-old man. Anteroposterior (A) and lateral (B) radiographs of the
thoracic spine. An alteration in the bone tissue at the T9 level and a slight collapse of the
vertebral body are observed.
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Figure 2. Case 1. A 22-year-old man. Computed tomography of the thoraco-lumbar spine. A. Coronal plane, B. Sagittal
plane, C. Axial plane. Heterogeneous lytic lesions with a permeative pattern are observed, altering the bone tissue of the
vertebral body of T9 with compromise of the cortices and extending to the paravertebral and epidural spaces. The compromise
of both pedicles is evidenced, mostly on the right side, with involvement of the pars and ipsilateral facets. Magnetic resonance
imaging of the dorsal spine. C. Sagittal plane, STIR sequence. The hyperintensity of the lesion that affects the entire vertebral
body is highlighted, generating a pathological fracture, with compromise of the posterior wall and invasion of the medullary
canal. E. T1-weighted sequence, F. T2-weighted sequence. Isointense images show a greater right paravertebral extension.

Due to the acute and progressive neurological condition, a decompression was performed by means of a T9
laminectomy and an emergency arthrodesis of T7-T11 via the posterior approach (Figure 3). Samples were sent
for histopathological analysis of the lesion, which informed the diagnosis of VH (Figure 4).
Five weeks after surgery, the patient began radiation treatment with a total dose of 4000 cGy divided into sessions of 150-200 cGy, every 24-48 h, according to tolerance, with the aim of preventing recurrences.
At 36 months after the intervention, after intensive progressive rehabilitation, the patient presented neurological improvement, with scores of 17/18 on the mJOA, Nurick 3 and Frankel E scale, with no signs of tumor recurrence.
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Figure 3. Case 1. A 22-year-old man. Postoperative anteroposterior (A) and lateral (B) radiographs of the
thoracic spine. Pedicle screw fixation from T7 to T11 is visualized.
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Figure 4. Case 1. A 22-year-old man. Histological analysis under x20 (A) and x40 (B) microscopy and hematoxylin-eosin
staining showed the lining of the spaces created within the collagenous matrix stroma by thin layers of flat endothelial cells
that form capillary-sized cavernous blood vessels, consistent with the diagnosis of hemangioma.
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Clinical Case 2
A 23-year-old female patient who consulted at the emergency room for progressive back pain and paraparesis
of 24 h of evolution, with no relevant traumatic history. As a relevant antecedent, the patient reported previous
episodes of back pain, with imaging studies and vertebral biopsy puncture compatible with VH, treated conservatively. On physical examination, she presented 3/5 decreased muscle strength from L2 to distal, bilateral patellar
hyperreflexia, and positive Babinski. Neurological scores were 4/5 for Nurik, 14/18 for mJOA, and Frankel C. An
emergency MRI revealed complete involvement of the vertebral body of T11, with altered bone structure, extension through the right pedicle towards the posterior apophyseal ring and invasion of the medullary canal (Figure
5). Given the previous diagnosis of VH, a selective embolization of the nutrient artery of the lesion was performed,
followed by decompression of T10-T12 and arthrodesis of T9-L1 via the posterior approach (Figure 6). Four
weeks after surgery, she began radiation therapy at a dose of 4500 cGy. After 60 months of follow-up, the patient
was pain-free, and her scores were Frankel E, Nurik 1, and 17/18 on the mJOA scale. No signs of recurrence of
the lesion were observed.
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Figure 5. Case 2. A 23-year-old woman. A. Lateral radiograph of the thoracic spine with marking of the level involved
without relevant findings. MRI. B. Sagittal plane, T2-weighted sequence. Hyperintensity of the vertebral body is observed,
with extension towards the right pedicle and invasion of the medullary canal, displacing the marrow to the left (D).
C. Computed tomography, axial plane. The alteration of the bone structure in the vertebral body is observed, with insufflation
of the right components of the apophyseal ring.
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Figure 6. Case 2. A 23-year-old woman. Anteroposterior (A) and lateral (B) fluoroscopy images of the dorsal spine lesion at
the T11 level during the selective arterial embolization procedure of the nutrient artery. Anteroposterior (C) and lateral (D)
radiographs of the thoracic spine at 5 years of follow-up. Decompression and dorsolumbar arthrodesis from T9 to L1 are
visualized.

Discussion
We have described two cases of aggressive dorsal hemangioma with severe acute paraparesis that required
urgent surgical intervention. Aggressive VH represent less than 1% of the total, can cause pain, pathological fractures and neurological compromise. Most aggressive hemangiomas show a typical polka-dot sign17 or honeycomb
pattern on images; however, in up to a third of them, the patterns may be atypical.18 Acosta et al.19 describe six peculiarities in imaging studies, which are associated with “symptomatic” or “aggressive” VH: 1) thoracic location
(particularly T3-9); 2) involvement of the entire vertebral body; 3) involvement of the neural arch (particularly
pedicles); 4) an irregular appearance without a honeycomb shape, 5) an expanded, insufflated and poorly defined
cortex and 6) involvement of the adjacent paravertebral soft tissue. Diagnosing “atypical” and “aggressive” VHs
by images can be difficult, regardless of the imaging modality used, as they can mimic malignant bone tumors
or primary metastases.5 Our two patients presented all these atypical characteristics, which made diagnosis by
imaging difficult. Therefore, it was necessary to resort to the pathological anatomy of the lesion for an accurate
diagnosis.
Optimal treatment strategies and adjuvant therapy options remain controversial, as large randomized studies are
difficult to conduct due to the low prevalence of this condition.1,19,20 Different options have been described, such
as intralesional ethanol injection,21 arterial embolization,22 vertebroplasty23 or kyphoplasty,24 total en bloc spondylectomy19 or partial spondylectomy plus stabilization,25,26 radiotherapy27,28 or a combination of them. Kaoudi et
al.29 have recently described a robot-assisted radiofrequency thermal ablation in an aggressive hemangioma of the
sacrum, with good results at one year of follow-up.
Preoperative intra-arterial embolization offers the advantages of controlling bleeding and reducing perioperative
morbidity.30 In some cases, slowing or growth arrest of the lesion has been observed when performed in isolation.3,31 In the first case presented, embolization was not considered due to the lack of a specific diagnosis and the
urgency of the condition. However, in the second case, there was prior histological confirmation, so it was possible
to perform an emergency embolization followed by decompression surgery and arthrodesis.
The use of adjuvant radiation therapy after intralesional excision surgeries with the aim of reducing the
recurrence rate is controversial. While some authors have reported good long-term results in series of patients
treated in this way,1,11,32 Qiu et al.20 reported having carried out radiotherapy in only three of 10 patients, and
they also did not detect recurrences at the average 11-month follow-up, so the real benefit of this treatment is
questioned.
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Both of our patients received radiotherapy at the fourth and fifth week after surgery. This delay reduces the rate
of wound complications, such as dehiscence and infection. No postoperative complications were detected and
both patients had a progressive and complete neurological recovery without signs of tumor recurrence at the end
of follow-up.
We described two cases of a rare pathology with an infrequent presentation. There are few reports of acute spinal
syndromes due to aggressive hemangiomas, most of which are cases of slow progression over time. In a retrospective analysis, Qiu et al.20 reported 10 cases of aggressive hemangiomas over a 13-year period, five of them with
progressive neurological deterioration and one Frankel D at the time of treatment. Our patients presented with a
Frankel C developed in a short period. We obtained good results after emergency decompression and stabilization surgery followed by radiation treatment. It is worth noting that the success of this type of surgery depends on
the speed of detection, diagnosis and treatment, since the delay can cause a less marked or absent neurological
improvement.
A postoperative recurrence rate of 0% to 30% has been published,20 regardless of treatment with or without adjuvant radiation therapy. It is worth highlighting the particular aggressiveness of this injury in pregnant women, in
whom the recurrence rate is greater than 20%.19,33 This is the product of the influence of gestational progesterone
on the tumor, which would also be related to the higher incidence in women.14
According to our search, these are the first two cases published in the Latin American literature on acute neurological compromise in young patients caused by aggressive VH. We believe that it is important to be aware of this
diagnosis, its typical and atypical images, as well as its forms of treatment in order to provide our patients with the
best results. At present, there is no consensus on the optimal treatment and each case must be particularly evaluated
taking into account all the factors listed above.

Conclusion
We presented two cases of severe acute paraparesis secondary to aggressive thoracic VH. By means of early decompression and arthrodesis followed by radiation therapy, a complete neurological recovery and disease control
were achieved in a medium-term follow-up.
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