
ABSTRACT
Objectives: To present a series of aggressive hemangiomas of the institution, with a review of the management options described in 

the literature. Methods: This is a retrospective survey of aggressive vertebral hemangiomas treated by the service in the last 10 years, with 
histological confirmation of the diagnosis and a minimum follow-up of 1 year. The case analysis and literature review were conducted with 
emphasis on treatment options for these injuries. Results: Seven cases were found, three with pain and four with severe neurological deficits. 
Two patients were treated with open decompression, one with open decompression and cementation, one with open decompression and 
arthrodesis, one with biopsy and cementation, one with percutaneous biopsy, and one with open biopsy followed by decompression surgery. 
All patients underwent radiotherapy. There was a significant regression of presentation deficits, but one patient developed an irreversible 
deficit during treatment. There were no recurrences or late complications in the follow-up period. Conclusions: Surgical decompression in 
patients with significant neurological deficit is a point of consensus in the literature. Subtotal resection followed by radiation therapy was 
effective in treating deficits and controlling pathology. Cases manifesting pain only can be managed with minimally invasive techniques, 
whether or not they are followed by radiotherapy. Level of evidence IV; Therapeutic study of case series.
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RESUMO
Objetivo: Apresentar a série de hemangiomas agressivos da instituição, com uma revisão das opções de manejo descritas na literatura. 

Métodos: Trata-se de um levantamento retrospectivo dos hemangiomas vertebrais agressivos atendidos pelo serviço nos últimos 10 anos, com 
confirmação histológica do diagnóstico e seguimento mínimo de um ano. Foi feita análise dos casos e revisão da literatura, com ênfase nas 
opções de tratamento dessas lesões. Resultados: Foram encontrados sete casos, três com dor e quatro com déficits neurológicos graves. 
Dois pacientes foram tratados com descompressão aberta, um com descompressão aberta e cimentação, um com descompressão aberta e 
artrodese, um com biópsia e cimentação, um com biópsia percutânea e um com biópsia aberta seguida de cirurgia descompressiva. Todos 
os pacientes foram submetidos à radioterapia. Houve regressão significativa dos déficits da apresentação, mas uma paciente desenvolveu 
déficit irreversível durante o tratamento. Não houve recidivas ou complicações tardias no período de acompanhamento. Conclusões: A des-
compressão cirúrgica nos pacientes com déficit neurológico significativo é um ponto de consenso na literatura. A ressecção subtotal seguida 
de radioterapia foi eficaz no tratamento dos déficits e no controle da patologia. Casos manifestos apenas por dor podem ser manejados com 
técnicas minimamente invasivas, seguidas ou não de radioterapia. Nível de evidência IV; Estudo terapêutico de série de casos.

Descritores: Hemangioma; Neoplasias; Coluna Vertebral.

RESUMEN
Objetivo: Presentar la serie de hemangiomas agresivos de la institución, con una revisión de las opciones de manejo descritas en la 

literatura. Métodos: Se trata de un levantamiento retrospectivo de los hemangiomas vertebrales agresivos atendidos por el servicio en los 
últimos diez años, con confirmación histológica del diagnóstico y un seguimiento mínimo de un año. Fue hecho análisis de los casos y 
revisión de la literatura, con énfasis en las opciones de tratamiento de esas lesiones. Resultados: Fueron encontrados siete casos, tres 
con dolor y cuatro con déficits neurológicos graves. Dos pacientes fueron tratados con descompresión abierta, uno con descompresión 
abierta y cementación, uno con descompresión abierta y artrodesis, uno con biopsia y cementación, uno con biopsia percutánea y uno 
con biopsia abierta seguida de cirugía descompresiva. Todos los pacientes fueron sometidos a radioterapia. Hubo regresión significativa 
de los déficits de presentación, pero una paciente desarrolló déficit irreversible durante el tratamiento. No hubo recidivas o complicaciones 
tardías en el período de acompañamiento. Conclusiones: La descompresión quirúrgica en los pacientes con déficit neurológico significativo 
es un punto de consenso en la literatura. La resección subtotal seguida de radioterapia fue eficaz en el tratamiento de los déficits y en el 
control de la patología. Los casos manifestados solo por dolor pueden ser manejados con técnicas mínimamente invasivas, seguidas o no 
de radioterapia. Nivel de evidencia IV; Estudio terapéutico de serie de casos.

Descriptores: Hemangioma; Neoplasias; Columna Vertebral.
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INTRODUCTION
Vertebral hemangiomas are quite common and usually behave in 

an extremely benign manner, without causing any kind of symptom. 
On rare occasions these tumors behave aggressively, causing pro-
blems ranging from pain to the development of instability and serious 
neurological deficits.1,2 As the number of these cases is very low, 
studies are based on small series and are insufficient to generate an 
ideal therapeutic approach or build consensus, there being a highly 
heterogeneous set of recommended conducts and treatment philo-
sophies, ranging from alcoholization to en bloc resection of the tumor. 
This study describes a case series of hemangiomas with aggressive 
behavior with a brief review of the literature focused on options for 
managing the pathology according to its clinical presentation.

METHODS
A retrospective survey of cases of aggressive vertebral heman-

giomas treated at the service over the last 10 years, with a minimum 
follow-up of one year and histological confirmation of the diagnosis, 
was conducted. Only symptomatic tumors with extraosseous exten-
sion or significant bulging of the bone were defined as aggressive 
vertebral hemangiomas.1 The patient signed the Informed Consent 
Form. Imaging studies and medical records were reviewed, with de-
mographic, clinical presentation, treatment, complications, need for 
reintervention, X-ray use, and clinical improvement data being noted.  

RESULTS
Seven cases were located, six of them females and one male, 

ranging in age from 38 to 70 years (mean of 51 years). Three patients 
only complained of pain in the first consultation, one who had a 
sacral lesion and developed serious neurological deficit (saddle 
anesthesia and loss of sphincter control) during treatment, following 
a surgical biopsy. The other four patients were diagnosed because 
of the appearance of neurological deficit. They had lesions of the 
dorsal spine with very important medullary compressions from the 
growth of the tumor into the spinal canal, without pathological frac-
ture or significant instability (SINS 6 or less).2

In the three cases that presented pain, the histological diagnosis 
was prioritized with the intention of referral to radiotherapy. In one 
of them there was a lesion typical of hemangioma that occupied 
the entire vertebral body and caused bulging of the cortex, without 
presenting an exophytic component. A percutaneous biopsy and 
kyphoplasty were performed in the same surgical time. In another, 
there was a lesion suggestive of a hemangioma with exophytic soft 
tissue components in the canal, without significant neural com-
pression and the option to perform only a confirmatory biopsy 
was chosen. In both cases, radiotherapy was performed after the 
biopsy results and both progressed with complete resolution of the 
complaints and without recurrence in one year. The third case was 

an insufflating sacral lesion, previously biopsied at another service 
with negative results for a tumor, that underwent an open sacral 
biopsy. Following the biopsy surgery, the patient developed saddle 
anesthesia and loss of sphincter control, which had not improved 
after 7 days of observation. A decision was made to perform de-
compression of the cauda equina followed by radiotherapy, but the 
deficits remained after treatment and the patient also developed 
bilateral radiculopathy in S1, with no evidence of tumor growth in 
the imaging examinations. 

In the cases that presented neurological deficit, the conduct was 
urgent decompression surgery since all of them had severe and 
rapidly progressing paraparesis. Preoperative particle embolization 
was performed in only one patient transferred from another service, 
where the surgery was aborted due to bleeding during the initial 
phase of the laminectomy. In this case, the hemangioma remaining 
after decompression occupied the entire vertebral body and an open 
vertebroplasty was performed during the same surgical time. In the 
other cases, resection of the exophytic components of the tumor 
without prior embolization was performed, there being no major is-
sues with bleeding. In one of these cases, posterior arthrodesis was 
performed, as the affected vertebra was at the apex of a kyphotic 
curve and there was fear that the deformity might worsen following 
the laminectomy. One of these patients developed paraparesis in 
the 30th week of pregnancy and was operated in the 36th week due 
to the rapid progression of the deficit. All the patients were forwar-
ded for postoperative radiotherapy. All four patients who presented 
neurological deficits had important neurological improvement and 
returned to their habitual activities within one year following surgery. 
The patient who developed cauda equina syndrome after the biopsy 
showed no neurological improvement. There were no cases of clini-
cal recurrence, post-treatment instability, or growth of the lesion in 
the imaging examinations, with a minimum follow-up of 1 year (mean 
of 27 months). The cases are summarized in Table 1.

DISCUSSION
Hemangiomas are extremely common vertebral tumors that 

behave in a very benign manner, but that, in approximately 0.9% to 
1.2% of cases can cause symptoms that range from pain to serious 
neurological lesions.3-7

Pregnancy is a known risk factor for the development of ag-
gressive behavior in hemangiomas. In addition to hormonal factors 
that can contribute to tumor growth, increased abdominal pressure 
causes congestion of the vertebral venous plexus, with hemodyna-
mic repercussions in preexisting hemangiomas. This is the most 
common benign spinal tumor in pregnant women, especially in the 
3rd trimester and in high thoracic levels.8

Hemangiomas usually appear in magnetic resonance as verte-
bral body lesions with a thick trabecular aspect and a hypersignal 
in T2. In computed tomography the appearance of a hive or polka 

Table 1. Series of patients with aggressive hemangioma.

Sex and 
age

Level of 
the lesion

Neural 
compression

Exophytic 
component

Neurological 
deficit

Surgical 
technique

Post-
Operative 

complications

Need for 
reintervention

Post-operative 
radiotherapy

Neurological 
improvement

1 F – 67 L1 No Yes No Percutaneous 
Biopsy No No Yes Not applicable

2 M -41 T9 Yes Yes Yes Open 
decompression No No Yes Yes

3 F – 40 T5 No No No Biopsy + 
kyphoplasty No No Yes Not applicable

4 F – 70 T6 Yes Yes Yes Decompression + 
vertebroplasty No No Yes Yes

5 F – 61 T4 Yes Yes Yes Decompression + 
arthrodesis No No Yes Yes

6 F – 40 T3 Yes Yes Yes Open 
Decompression No No Yes Yes

7 F – 38 S2-S3 Yes Yes No Open biopsy
Saddle anesthesia 

and loss of 
sphincter control

Wide 
decompression Yes No
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dots in the axial images and a striated aspect in reconstruction are 
typical.6 Aggressive hemangiomas tend to evolve entirely in the 
vertebral body, extend to the posterior elements, and present an 
irregular aspect with lytic areas, in addition to vertebral bulging or 
an exophytic soft tissue component.3 

There is no consensus about the ideal form of treatment, since 
they are rare tumors and all the studies are made up of small series. 
The management options basically involve radiotherapy, alcoholi-
zation, percutaneous cementation, and resection, used alone or in 
different combinations.

Radiotherapy has been used since 1930 and has been proven 
effective in the control of pain symptoms and less severe and 
slowly evolving neurological deficits since the 1950s. The effect of 
radiotherapy on hemangiomas is dose dependent and there are 
several possible treatment regimens, although the most recom-
mended dose today is 40 Gy.9 Permanent improvement is reported 
in 77 to 100% of cases of pain and at least 60% of neurological 
deficits. Control of the tumor in terms of progression or recurrence 
is obtained in practically 100% of cases. As the response to treat-
ment is slow, radiotherapy is not indicated as the primary treatment 
in cases of important neural compression or major neurological 
deficit.10 The radiological aspect of the vertebra in the imaging 
examinations does not change after radiotherapy, suggesting that 
radiation is effective in controlling pathological vascular tissue, but 
has no demonstrable effect on bone tissue, such that radiotherapy 
should not be used in the treatment of compressions from bulging 
or bone hypertrophy.11

Some authors question the use of isolated radiotherapy due to 
the potential for instability secondary to tumor necrosis, proposing 
combining its use with cementation techniques, such as vertebro-
plasty or kyphoplasty. 11 Methacrylate injection increases vertebral 
body resistance, but the truth is that compressive fracture from ag-
gressive hemangiomas are isolated cases12 within a pathology that 
is already quite rare. The use of cementation in lesions with epidural 
invasion is controversial. While some authors report reduction of the 
exophytic components after cementation of the vertebral body, most 
contraindicate the procedure, considering that the gain in resistance 
does not compensate for the risk of extravasation.13

Vertebroplasty has been mostly used as an alternative to radio-
therapy, functioning as primary treatment for aggressive hemangio-
mas without neurological deficits, especially in non-exophytic lesions 
with massive compromise of the vertebral body. It can also be used 
for structural reinforcement in cases of hemangiomas treated with 
surgical resection. 

Ablation with ethanol is another alternative to radiotherapy, with 
93% good results in a series of 14 patients, including those with 
neurological déficits,14 but some authors mention a greater risk of 
vertebral collapse from necrosis and advocate the concomitant use 
of cementation. Because its efficacy is equivalent to that of other tre-
atments and there are reports of significant complications, such as 
osteonecrosis, neurological deterioration, or medullary lesion, alco-
holization has been relegated to the second level in most protocols.4

Several authors report good results using direct or endovascu-
lar embolization as a standalone treatment,15,16 even in cases with 
significant neurological deficit, but there are also series that failed 
to demonstrate improvement with this procedure. Embolization is 
more often used as a preoperative measure in resection surgeries, 
with the benefit of a statistically confirmed reduction in transoperative 
bleeding.17 It does involve risks and it is contraindicated when tumor 
afferents are in close proximity to the Adamkiewicz artery.18

Surgical decompression is accepted as a standard treatment 
for lesions causing neural compression, but the degree of resec-
tion necessary and the need for prior embolization are still open 
for discussion.19

Complete tumor exeresis is noted for low recurrence without the 
need for radiotherapy,20 while partial resection without postoperative 
radiotherapy has a recurrence of 30 to 50%. On the other hand, 
complete resection implies more aggressive surgeries, greater ble-
eding, the need for instrumentation, and greater morbidity, for the 

treatment of a histologically benign lesion that has an extremely low 
rate recurrence after radiotherapy.21

Some authors, such as Ogawa et al.,22 advocate preoperati-
ve embolization followed by en bloc resection in order to prevent 
recurrence, however, in their series of 5 cases, the mean surgical 
time was 10 hours with bleeding of 2400 ml and a complication 
rate close to 36%. 

Most authors agree with the use of minimally invasive techni-
ques, such as alcoholization, cementation, or radiotherapy in lesions 
that do not cause deficit, and subtotal resection followed by radio-
therapy in lesions with neurological deficit or neural compression. 
Although surgery for a post-radiation relapse may be more com-
plex,21 the degree of tumor recurrence is extremely low and radical 
surgery is considered quite aggressive as the primary treatment for 
a non-malignant tumor.  

Based on their experience with 16 cases, Cloran et al.,23 propo-
sed a treatment algorithm, considering mainly the clinical condition 
of the patient, in which less invasive procedures are used in cases 
without neurological deficit and in patients not in good condition for 
surgery, with surgical resection being used in cases of neurological 
deficit. (Figure 1) 

Several management options centered on the clinical presen-
tation were used in our cases. In the patients with significant neu-
rological deficit, surgical decompression is a point of consensus 
among the authors. Subtotal resection seems to us to be the most 
logical and safe surgical option. Radiotherapy was performed after 
histological confirmation in all cases, since its high effectiveness in 
terms of tumor control and recurrence prevention is another point 
of consensus.22 Although several articles mention the risk of necro-
sis, fracture, or instability following radiotherapy, none of the series 
presents cases where this actually occurred and, although we had 
performed cementations to strengthen the vertebra in some cases, 
it is possible that radiotherapy alone would have been sufficient to 
treat these patients. Pathological fracture seems to be quite rare 
among aggressive hemangiomas and the clearest indications for 
stabilization are postoperative iatrogenic instability and tumors with 
SINS above six points.2

Aggressive 
hemangioma 
diagnosed by 

imaging

Neurosurgical 
consultation

Is there a neurobiological 
deficit related to the 

aggressive hemangioma?

Anticipate 
surgery and 

consider 
preoperative 
transarterial 
embolization

Anticipated 
observation

Anticipate 
minimally invasive 

techniques 
(for example, 

alcoholic sclerosis, 
radiotherapy, 
transarterial 

embolization)

Is the patient a 
candidate for 

surgery?

Yes

Yes

Yes

No

No

No

Is there a history 
of pain related to 
the vertebral level 

affected by the 
hemangioma?

Figure 1. Treatment algorithm considering the clinical condition (Cloran et al.23)
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The techniques of embolization or alcoholization did not seem inte-
resting to us as a primary treatment because they present neurological 
risk and are not more effective than radiotherapy in terms of tumor control. 

CONCLUSIONS
Our idea is that radiotherapy should be the basis of treatment 

for aggressive hemangioma, preceded by decompression surgery 

in cases of significant canal invasion or neurological deficit, with 
stabilization procedures when necessary. 

All authors declare no potential conflict of interest related to 
this article.
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